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SAFETY

This product has been designed and tested according to International Safety
Reguirements. To ensure safe operation and to keep the product safe, the Information,
cautions, and warnings in this manual must be heeded. Refer to Seclion | for general
safety considerations appltcabte to this product.

WA_RRANTY

This Hewlett-Packard Instrument product is warranted against defects In matarial and
workmanship for a period of one year from date of shipment. During the warranty
period, HP will, at its options, elther repair or replace products which prove to be
. detective.

For Warranty service or repalr. this product must be returned to a service taclllty :

deslgnated by HP, Buyer shall prepay shipping charges to HP and HP shall pay shipping
" charges to return the product to Buyer. However, Buyer'shall pay all shipping charges.
dut!es and taxes for products returnad to HP from another country.

HP warrants that its software and tirmware designed by HP for use with an instrument,
wlll execule its programming Instructions when properly Installed on that.instrument.

HP does not warrant that the operatlon of the Instrumant or. software, or firmware will

be unlnterrupted or erro {ree! : | | - ;

LIMITATION OF WARRANTY S

The toregolng Warranty shall not anpty to detects . resultlng from Impropar or
_Inadequate maintanance 'by Buyer, Buyar-supplled software or
unauthorlzod modltlcatlon or misuse, operation outside of the envlronmental
_ speclﬂcatlons for, tha product, or tmproper site preparation or maintenar.ce. No other

- warranty s expressed or implied. HP speclticalty disclaims the Implted warranties of

merchantabllity and tltness fora particilar purpose, - _ o
' \ B ' . J . }
! EXCLUSIVE REMED!ES Tk ) L : o -
) U ! o '
) The rerpedles provided hereln are buyer’ s,sote and eﬂcluslve remedies. HP shall not be

1 liable for any direct, Indlrect. Apeclal, incidental, or consequenttal damages, whether
based on contract tort or any other Iagal thaory :

U . ‘r

?ﬂ¢f“}, AsmsrANcs o
. C [ .
,Product matntenance ag.'eements and other customer assistanca agreeraenis are
“available for Hewlett“Packard products. For: any asslstdnce. contact your nearest
Howlatt-Packard Sales and Servtco Office.:

“‘i- St . A L , , : o
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' SERIAL NUMBEF!S | .

This manual applies to instruments with serial numbers prefixed 250iA'and 25637A.

: ;
[‘ | A
. :
. ) ‘
.

;The HP 18185A and the HP 18194A a-re intended to be uéed‘ONLY witn the HP 49258,
noL Plugglng anylhing else into the HP 49258, the HP 18185A, or the HP 18184A '
' may cause equipment damage. :

' . o |

' COPYH'GHT HEWLETI'-PACKARD CO, lCOLORADO TELECOMMUNICATIONS DIVISION 1985-86
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e . ) AL RIGHTS RESERVED ‘
' Manual Part No: 04925-90033 CoL ) T
;, - Microfiche Part No: 04925-90034 -~~~ . . - IR ,  Frinted: April 1986




HP 49280
Warnings/Cautions

SAFETY

} this instrument [s to be encrgized via an autotransformer
- for voltage reduction, make sure the common terminal is
connected to the'earthed pole of the Ppower source,

BEFORE SWITCHING ON THIS INSTRUMENT the

protective carth terminals of this instrument must be

“connected to the protective conductor ‘of the {mains)
power . cord, The mains plug shall unly be inserted In a

- socket outlet _provided with a protective carth contact, The

protective ‘action: must not be negated by use of an
extension co.d (power cabliei without 8 protective con-
" ductor (groundmgi B -

M_a'ke,’sure that only fuses with the required rated current
and of the specjfied type {normal blow, time delay, etc,)

‘ - ars used for replacement. The use of repaired fuses and the:

“short-circuliing of fuse hoiders must be nvoided

Whenever |t is Iikely that the protection otfered by fuses

‘hes been . impaired, te instrument must be made
inoperative and be, securad against any unintended
operation,

| GROUNDING

V-

Any interruption of the protective {grounding) conductor

{inside or i outside 'the in:trument) or disconnecting the
protective’ i earth terminal can meke this
dangeronis.'Intentional interruption s prahibited.

HIGH VOLTAGE

Any adjustment, main.enance, and repeir of the opened
instrument under voltage should 'be avoided as much as
possible and,'when Inevitable, s.yould be carried out only by

a skitled persoi: who Is aware of the hazard involved,
: g ! P

, Cnpacitors'inside the [nstrument may still be charged even

if the instrumen: has been drsconnected from fts source of
suppiv . i :

!
)

Adjustments and service described herein are performed

with power supplied to the instrument while. protective

 covers ore removed. Energy avaitable at. many points, if

contacted result i m persanal injury,

! . " . .} CAUTION

't »

LINEVOLTAGE =

_ BEFORE WITCHING ON THIS iNSTRUMENT, make

~ sure Jnstrument requirements match the voltage of the
" power source. .

-*'Gnouunms

~BEFORE SWITCHING ON THIS INSTHUMENT ensure

BEFOPE SWITCHING ON THIS INSTRUMENT, ensure

that the line power {mains) plug is connected to a
three-conductor line power outlet that has a protective.

- {earth) ground. (Grounding one conductor of a two-

“that all devices connected to this instrurnent are connected .

. ,to the protectwe (earth) gound

\.".: !,

conductor outlet is not sufficient.) .
] 1 .o . '
1

'Instrument :
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The tollowiny is @ Jat o} key 1EC yymbols used by Hewlett Packargd. All gymbiols
ara norralty spplied adjecent 10 1he dewice reuinirg the symbiol. They shall not
© ' e placed on remavabte parts hkgly o be derached or low,

!A

Imtruchion Manuat symbal: 11 necessary, to prewrve the
apparatus biom domaue i1 s necetary for the user to reler to
The imtruchion manual, then shall (he apparatus be marhed
with this symbol IEC 348,164),

Teeminat devices Ted from the intenor by hve voltages 1hat
may be dangtrous wheo connechng 10 or daconnecting from
1hose devices shall be marked with the ilash shown when the
‘vollage exceeds 3 KV The 1lash shal) be red HEC 348,18¢c).

Earth Tetminals 1 the use of is symiol tor the prorective
earth terminal s nuy pmmmd by Nenonat Sumralnls iy
be modibed, lor anample, by tmnq placed innide & ewrcle IEC
[ 348,184, i

AC curreny NEC 117, ¢ 5nbul No 3).

DC current HEG 1171, kymiat No. 2).

AC ur OC current HHEC 11 7-9, iymhol No B),

Frarie o zh.mnl conaechion. The halching may be com-
pletely o p.mly omitied 1t there 1s no mntniguily, 11 the
hatching 1t omitted, the Line mprrwnlmg the rame or chatus
vhall beu?:nm NEC 1173, wymbol No. BT,

/7)7//97

b

. A ﬂmpemllfc 1174, wmbot Ny. ?Sﬁl
‘ v Voh HET 1174 symbak No. 357 : i
VA V‘ol‘umpd'm 11EC 3174, winbol No. 3538}
: . |
’ W Wan {1EC 1174, ymbot No. 360,
wh . Watthour HEC Ill‘-i.\wnbnl' Mo IGes.
van ‘,Vluhummuhnur HEG 1174, wmbo! No 362, |

HP 49258
IEC Symbols

, '- IEC SYMBOLS

MHe Herer HEC 1174, symbol No. 165),

Contactor, normally closel. In order (o ovoid confuvion waith
the wmbot for o capacitor, the dintance between the
hottontal fas digwn hardl Bnes sthould be ot feast equdl to
1he length of those fines HEC 117.3, symbol No 235,20

H

i

In adibtian the loltowing describes the use of Warnings, Cautions and Notes wied

L HP Automatic Test System Manuals,

Warnings, csutions and notes. (AR Warnings und cautions shall precede the 1ext

10 which rach appligs but notes imay preceste or 1ol ow apphicable 1ext depending

un the matenal to be highhighted Warning, cautions, und notes shall not contain
procedural Meps nor thall 'lhly Lie numbered. When 3 wanify, coubion, or nor
cansints of Iwo o more patagraphs, 1he heading WARNING, CAUTION, NOTE,
shall not Le reneated above sach paragraph. B1ix s aver necessary 1D peecede »
parograpy by both ¢ warping ard p note, o 0 cdutton end & nate, g1c, thay shal)
apper! in the tequence as noted, pemely, warnings, toulions, notes. Such inserts
v the text shall be short and ¢oncise and be used 1o emphasite Important and

cribcal instrycnons.
l ‘
i

An dperiing procedure, practice, Lo, which, i nm
conectly 'oitowed, could result in personal ln;urv [
Iou ol |I“

CAUTION

An operating procedure, practice, etc. which, 11 not
mnetly obsenved, could result i dumage to, or
desrruction i}, munpm«ll

NOTE: An operating procedure’ €Cmdition, e1c, which
11 esser ikl 1o highlight, .

. N 1
Health harards precaution dara. TAILE When hatardous chemicals ur adverse hedlth
laciury, 10 the envitunment o wie ol the sywpment carinot be ehminatad,

HPPI LA 1R precautiondry reguirements shatl be included
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| , AR : HP 49258
: : General Information

. S SECTION |
GENERAL INFORMATION

1-1. INT.R'O:DUCTIEO'N | , |

"This Operating. and Service Manual provides intormation to Instail operate, test, adjust, and service
“the Hewlett-Packard 4925B Bit Error Rate Test Set and accessorles This int‘ormation is described
* in the tollowing sactlons:

1

o * SECTION |, GENERAL INFORMATION contains speclfications, safety considerations,
‘ _' fnstrument 'identification, options, accessories, description of the instrument and
. recommended test equipment list,
)
SECTiON iI INSTALLATION gives instruotions for lnitial inspection. preparation for use,

A
|
2
l | | i "'and storage and shipment. ‘ | ,
]
i

}

SECTION III OPERATION describes contr'ols indicators and .cables, gives detaiiedi
operating |structions. and descrs"es solftware menus

)

SECTION IV PERFORMANCE.'i TESTS, detalls procedures to veriiy Instrument
performance . I

SECTION V ADJUSTMENTS the HP 49258 requires no adjustments Y | o

L : SECTION Vi REPLACEABLE PARTS provldes InIormatIon required te order all parts and
. assemblies ) S _ ‘
; S P ‘

cL . .SECTION VI, NiA'IUAL CHANGES contains inIormation to backdate the manual tor
. " instruments with serial numbers earlier than iisted on the Title Page

[ !

sl SECTION VIII SERVICE provtdes service and troubieshootlng Intormation This Includes
e -+ ‘a Theory of Operation, Block Diagrams, Troubleshooting Procedures, Component
. : . Locators, and Schematics

%

I

‘ ;‘:'.:..Lii" AppEnolx\A HP 49258 IN CCITT MODE, Instructions to coniigure the HP 49258 for
'!”. a CCITT mode operation at turn on

, - APPENDIX B IGUIDE TO INTERPRETING ANSI SYMBOLS briei description of ANSi‘
SR symbology with exampies and a quick reterence table,

: i o
APPENDIX C HP 18183A RS- 2320/V 24 INTERFACE contains a description of the
instrument Replaceable Parts. Theory of Operation. Troubieshooting, Component Locator,
and Schematlc : , ; !

g ! . B , i
-","' e

APPENDIX D HP 18184A V35 tNTERFACE contains a description oI the instrument
e Ftepiaceable Parts, Theory ot Operation Troubleshooting Component Locator. -and;.
Schematic v .




HP 49258 . o
General Information A .
] S o :

o Appendix’ E, HP 18185 AC Power Supply, contains a description of the power supply,
i . Replaceable Parts, Theor}'r of Operatlon. Troubleshooting, Component Locator, and Schematic,

" Appendix .F, HP 18191A Rack Mount Kit,

contains a descriplion of the Rack Mount,
Replaceable Parts, and lnstallatlon procedures. ' , ; ‘

Appendix G, HP 18194A Ac Power Supply, contains a description of the power supply,
Reptaceable Parts. Theory of Operetlon. Troubleshootlng. Gomponent Locator, and Schematlc,

1 2, SPECIFlCATlONS

lnstrument spectflcations are ltsted in Tabte 1~-1, These are the performance standards or timils tor
this lnstrument : ‘ ,

: : f,‘..

Table 1-1. Bit El_lror‘ Rate Test SQtnSpecillcattons

"

'BLOCK

DATA MODES!

DATA RATES: -

1

SynchronOUs 1072 Kbps o
Asynchronous (untramed and untremed to 19 2 Kbps)

75, 110, 134.5, 150 200, aoo 600 1200, 1800, aAoo 3600, 4800, 7200,
8600, 14.4K, 19.2X bps for asynchronous systems or synchronous systems
l\ where the HP 49258 provldes the clock.

: ' 1000 blts or per CCITT recommendatlon V.58 -
' SIZES:. ~ select 511bits when using a 511 PRBS pattern‘or - o
' ' select 2047 bits when uslng a '2047 PRBS pattern
PATTERN&, 63 511 or 2047 btt pseudo random blnary sequence. Fox message
~  DURATION. ‘Number of bits - 103 through 109 bits' |
. OF TEST: - ~Time = 5min, 1pmin. 15 min, continuous ~ . |
" BIT ERROR simuitaneous detection ot bit errors, block errors, and error
‘TESTING: seconds (asynchronous error seconds, real time) _
PERCENT . For acceptance test{ng In Datapllone Digital Servlce (DDS) |
ERROR FREE' ‘or general veritication ot throughput ‘ g :
- SECONDS:.. Resolutlon - 01% : SR o

ASYNCHRONOUS Parity error analysis -~ rece!ved characters are analyzed tor parlty errors -

.+ TERMINAL AND

PRINTER,
TESTING:

ustng odd or even parity = L
' T ] . R s

T : 2 S o N . .

it

oy

Fox message tra_nsmlsslon 5 L E \

Pyt

* 5 bit BAUDOT code
R Sblt EBCD code
o l 17 bit ASCII code

s 'eblt-{E_Bcptc code '

¥

,wtth odd even or no parlty

with odd, even, mark:’space, o :nc parity
with oda; even, mark, space, or no parity

" with odd, even, mark, :space, or no parlty AbCll '

message Is ‘80 characters long and includes character
patterns for testlng Dataspeed 40 printers SRR




, : HP 49258
g General Intormation

. o L " Table 1-1, Blt;_l'-.'rror Rate Test Sot Specifications (cont)

H

" BIT- ERROR Data levels - 5, 6, ?. or 8 bils per character 1
TESTING IN' Parity - odd, even, of no parity
CHARACTER Stop Bits 2(5 blt code has 1.5 stop bits)
ORIENTED : ,
NETWORKS: = _ L J '

| ,REQUEST TO Auto repeating RTS-CTS Delay Time measurement operates in both active
SEND - CLEAR ' (asserfs RTS) or passive (brldge monitor) modes

TO STEND i
\ DELAY TIME Delay Time;  Resolution: 1 msec
MEASUREMENT h - Accuracy; +-4% of reading
o P Maximum Reading; 999 msec
START UP * Three dlstlnct start up‘tests verity the capabillty of half-duplex modems
TESTING: . with auto-—equatlzation circuits 1o compensate for analog line ‘Impairments
POWER: @ nine volt alkanne transistor batteries | |
I ~ 'HP 18183A Intertace. battery lite exceeds 50 hours of pon-continuous
R Co operation 1 !
SRR I A HP 18184A lntertace battery life is nomlnally 15minutes '
S _ _ | HP 18185A AC Power Module, suppltes continuous power for both Intertaces
. e " HP 18194A AC Powsr Modute su;:plles conlinuous power for 220 volts

' TEMPERATURE Operating: 60k to 50° G (32° F to 122° .

[ ' RANGE: " Storage:  ~40°C 1o 65° C (~40° F 1o 1457 F)
o PHYSICAL .:"" ' Waelght  (with batteries) 1.5_ kg (3bs)
| sizE: " Helgnt 91cm(36in) e
: . Length: . 26.10cm (10.3In) o ‘
, _Depth: ‘ .126cm (4.81In)
. GENERAL-"INFORMATION
. . : . : '
' Injeot error tunolion : '
De ectlon and annunciatlon of clock slips and dropouts ’,

f?

L 3 SAFETY CONSIDERATIONS ; S !

.‘. L At
SRR When Internal olroults .are exposed, caution must be used. Observe all warningd end cauttons marked
~on the lnstrumont or listed In lhe procedures S .

o Al

S ) o
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HP 40258 -
General lnlcrmjallon

CAUTION

The Internal circults of this Insirument are stalic sensitive,
Refer to paragriph 8~7 tor handling instructions,
: . K C V ’ .

- 1-4, SAFETY SYMBOLS

A complete list of salety symbols used in this manual Is given on the page preceding the Table ol
Contents. Included are symbols and deecrlpllons j

1-5. I,N_ST\RUMENT IDENTIFICATION

) ' Y : )
I ' _This instrument has a two part serial number
stamped on a plate, focated on the inside of the
case cover, The first four digits and the letter
are the serial number prefix. The last five digits

PREFIX BUFRIX -

[:&;] HEWLE TT-BACK AHD

" instrument. The manual applies directly to
‘ b : -~ . Instruments with the same or lower serial
3 - e © " "number prefix as listed under SERIAL PREFIXES
R : , S 11 onthe Title Page.
_ Flgure'1-2. ' Typical Serial Number / el _
E . Pate o b

i | ; Ji i .
’An instrument manulactured after the prlnllng}ol this manual may have a serlal prellx higher than
listed on'the Title Page. This indicates that the Bit Error Rate Test Sel has been modified and a
. yellow Manual Change Sheet wlll accompany lhe manual to provlde information to adapt the manual to
the newer Instrument. ~* _ , o '

. N ;

“n addlllon {o change lnlormallon lhe Manual Change Sheet contains error correcllons To keep this
manyal, as up to. date as! possible, Hewlelt-Packard recommends that you periodically request the
latest Manual Change Sheet It is* keyed to the manual’s print date and part number, both appear on
,_the Tllle Page L L :

\ |

; 1
T '

‘f1 6 DESCRIPTION

Y

The HP 49253 Blt Error Rate Test Set Is a porlable dlgllal test lnstrument it lullllls test requirements
for modem installation ‘and maintenance as well as communications equipment lnslalletlon in character
. and bit oriented networks. ‘It also verifies customer premise installation of Digital Data System (DDS).
._‘Qulck“proper identification of faulty network components is accompilshed by data error analysis,
b "start up tests, and complete lnlerlace tesllng :

ek (bl [ ! - W

form a ‘sequential suffix, unique to each




HP 49258

 General information
|

The Bit Error Rate Test Set perlorms tests In seven catagorles ol digltal network tesllng

L Bit Error’ Includlng btock error and asynchronous error seconds
Bit Errar Tests in Character Oriented Networks
.~ Asynchronous Terminal and Printer Testing :
Request-To-Send - Ciear~-To-Send (RTS-CTS) Delay Time Test
Start Up Testing ,
interface Tests '
Bit Error testing in the CCITT Environment

The RS=-232C/V.24 and V. 35 Interfaces are Iocaled ln Appendixes C and D respectively,
1—7 BIT ERROR TESTING |

)

Bit error tests indicate the probabillity of bit errors In a stable, established communications channel
- andis an indication of the data link quality. Generally. a bit error occurs when a one is changed to a
' zero or vice versa. Bit error rate Is calculated by the number of errors divided by the number of
received bits in a given test, The HP 49258 performs six bit error tesis and identifies when clock
slips and dropouts ocoaur, ' : ' . .

P

BIt Error Rate The number"ol bit errors during a test for a given number of recelived bits,
. l i H .

coe)
P

BER = number of errors
' number of recefved blts in glven test

: . Bit Errdr Count The number of bit errors durlng a test for a given amount of time.

. : , . : _
Block Error Rate *The number of blocks containing one or more bit errors during testing for a
. , given number of recelved blocks A block is a subdivision of the serial bit

- stream with a fixed number of bltsr(_1 block = 1000 bits, except for CCITT).

. : BLER = " number of blocks containing errors

number of blocks received in given test ‘ '

_ Block Error Count ' Tha number of blocks that contaln one.or more bit errors auring a test for:a
: given amount ol time.

B L RSTOE T 0 Ll ei e -: _

- Error Seconds The nimber of one second time Intervals that contain one or more bit errors
! 'S v :' 4
Peréent Error Free Represents the percentage of the total number of 1 second time lnterva!s
Seconds L ' that were error free. Ilis calcu'ated after a test is completed.
CIock-SIIp . A synchronizatlon error 'in whlch the input data has moved backwards or
e lorwards in relation to the datn stream clock. : .

£

% S

. Dropout Dropout occurs when there are at Ieast 16 consecutive clock’ cycles wtthout
R 'a data transltion S

a : o

‘..‘! :
R




HP 49258 \
Gener_al Information

~In addlllon to perlormlng lhe six Bit Error Tests described above, wlth lhls lealhre the HP 49255 can,

1

] i

- )¢ ‘ . ]‘
1-10. BIT ERROR'T‘ESTlNG IN CHARACTER ORIENTED NETWOHKS

1 ] !

) frame the output bit patterns a2s asynchronous data, It has {rue framed PRBS odd, even, or no parlly,
a and 5, 6, 7, or 8 bils per character, Some character oriented networks appear’ asynchronous to the

. v user, but operate synchronous Inlernally ‘ o i

b og- 11 ASYNCHRONOUS TERM[NAL AND PRINTER TESTING

The FOX message

¥

.FJ

]

o
) }.l_ f

[

i

) ‘ \

 THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123458789,

checks the operation of termlnals and prlnters Each line of lhe FOX message Is terminajed with a
i+ ‘carriage return and.a line feed. : The FOX message Is {ransmitted using one of four data codes, The

selected parity is appended to each character.

f
i

l‘.i

Table 1-2. Asynchronous Test Godes

LEVEL (‘ODE

| s’ ‘BAuDoT

~ ., . |sest EBCD
S 78It ASCI
. |seit_ EBCDIC

1

PARITY . L S10PBITS |
add, even, mark space, hone 1.5

odd, reven, mark, space, none 2:

odd even mark, space, none 2

.Hodd even, nope : 2

vt

b

;(15"

r'l’

The 7 bit ASCII message is. 80 characlers Iong it beglns with the FOX message however; lne
remalning characters are filied with lhe pallern below which lully exercises the printing mechanism In
Dalaspeed 40 prlnlers ' -

'
}

.“_ AMZZMAAMZZMAAMZZMA.» ;

1-12 PARITY ERROR ANALYSIS

Checklng received asynohronous data for parlty errors while lransmllling the FOX message Is the
tunctlon ol parity error analysls -Odd or evenlparlty ls calculated In recelved characters and

= Flequest-To-Send - C{ear-T

oompared wllh lhe expecled parily

1

'i-13. 'REQUEST-TO*S,END - CLEAR-TO'—SEND DELAY TIME

o-Send delay time measures lhe time delay  between a

' Request-To-Send initiated by 'the Bit Error Rate Test Set and the Clear-To-Send response by a

cEy
FEAFLANTI

B _ <

I

: modem,, Modems not meetlng their specitied speed capabilities decrease the network etficiency.

L Y . !

-
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. 1-14 START UP TESTING : -.

“/. |

i

‘ ZOBB Remote' L !

. HP 49258
General Information

l

Start up testing. checks the capabllity of modems with aulo-eouellzat!on clrcuits to compensale for
analog line [mpalrments The probablity of error Is greatest immediately after 2 modem takes control

" of a lise. Each of'the following tests sends a known, fixed lengthh message which Is transmitted

immedialely after the Bit Error Rite Test Sel receives the Clear-To-Send signal from the modem,

End to—End (ping pong) 0

End- to-End lesting Is used In half duplex swilched carrier nelWorks Testing Is done on 300
exchanges of a 32 bit long random pattern message, Each HP 49258 test set displays the number or
messages received with'at jpast’ one error as well as the total number of messages received

i !
|

Loopback L - ' L : | o .

‘ Loopback checks conliuurallons in which the modem Is configured tor switched carrier in one

direclion and constant carrier in the other, for example, muitidrop networks. Testing Is done on 100

“ Iransmlsslons of a 32 bit long random patlern message, The test set displays the number of
- - messages recelved with at least one error as well as the total number of messages recelved :

-
b ]

¢ i,

| 2088 Remote performs start up tests uth, ztng the remote test capability of the Bell 2088 modem

Testlng Is done on 100 exchanges of eiter o steedy MARK or a steady SPACE message. The Bit
.Error Rate Test Set displays the ralio of remote messages recelved with errors to total remote

‘ messuges received and the ratio of local messages received wiis errors Lo the total number of local |

messaged recelved, Table 1= 3 descrlbes how the received message Is Interpreted s

3
: b

" " Table 1-3, 2088 _Remole Test Resuits |

L G Message Recelved , 208B Performance '
I B ‘ | by HP 4925B ‘- Recelver Transmitter
H A - : i llr v
S st Mark good ° good
1. . ey Mark with errors good error
g oot o Space error - good
' o Space with errors error error

. PC boards,, R

1-16. TESTiNG IN THE CCITT‘E‘NVIROEN:MENT. .

\'. T‘j. . [ ; .: ! - : '-,4
© . 1 : 'I }

tr . ) . . .
ot : N E X ot i !

i ,i |
y o
1, o

CCITT recommendalldns state: that the block size !or Bit Error,]testlng shou!d be 511 bits wwhen
sending 511 bit PRBS and 2047 bits wheh sending 2047 bit PRBS.:
the HP 49258 by performlng a shift operalion belore testtng or by removing a jumper on one of the

l]t - e ,"

his teatire may be accessed in .
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-7 HP 48268 | | = .; ‘ : | B
. General Information o S , . l .
, . \ ; ‘ , . o | B .
B NOTE | | ® i
‘ Instructions tor CCITT operauon are Jocated in Appendlx A. . . ’ .
1-17. RELATED MANUALS * |
' .
A quick reference guide desorlblng the baslc operallng Informalion for lha HP 49258 is looaled in the : .
~carrying case, | | _ | “ L
1-18, OPTIONS o e 8 )
.. Options for the HP 49268 are Ilsted below. . All opllons ehodld be roquested at the time of the inlllal !
. order, - . _ h D .
1 ! : ! . . ; ' g ,'!I’! o . R B
-jOPTION ' DESCRIPTION .,: o S '
- . I - e ‘ l| : - s [
- .. 001 - Adds the carrying case: R |
: . 101 ' Adds the R§-282C/V.24 Interface and cable | . i :
o 102 “Arids the CCITT V.35 lnterface and cable and the AC Power Modula (Norih , .
vl America Only) Uy '
, 104 ' 'Adds the CCITT V 35 Interface and cable and the AC Power, Module (220 _ ..a
A volts) ~ ° o i
810 ' Adds.the Operaling/ServIoe IVanuaI ! A T )
) ‘ . ‘ P ‘ ! I . i )
1= 19 ACCESSORIES S L ‘

P t : '
1 o o 3 i

~ The HP 4925B has several accessorles Accessories may be ordered anytime, durlng the Ille of the! |
. product, For. your convlence all accessory lnstallatlon. operation. and sefvice Informai!on is located .

am;
- s -’( - !

ln the appropr!ate Appendlx . ' 5 L ;
: 1 ) . : y N : ' ;|IJ | i
- Accsssonv DESPRIPTION S o ‘
S HP 18183A  RS-282C/V.24 Interface andcable ' :"‘-'3 S Y
. HP 18184A CCITT V.35Interlace and cable L AL B Ly
BT HP 18185A , AC Power Module (North Amarica only) R R A
-0 oy 7 HP1818tA Rask Mount Kit - ; . S Y
7 HP 181924 ~ Carrying Case., R S N A
o, WP 18194A, AC PoWer Module(220V) R S
. CE S t
. : i SRR S
120WARRANTY R B
. 1 ' | \ ' - . B 1-‘ ! \ . 1

; ]The HP 49253 has 2 one year bench warranty as dascrlbed on the inside’ of the: !ront cbver of tha : b

*'-_]-- - "manual, Oplton 101,:the HP 18183A and.oplicn 102, the HP 18184A also have one yaar benoh Bt

“. 7 warrantles as described on the Inside of the front cover of the manual, yvith the, exception of the :
batterles There are six 9 volt alkaline transistor type batteries, they are not ' covered by’ warranty

e

The Ac Power Modules carry one year'warrantles, ' AR
“,j». . ) ) o ) J e ) ir . ST |

y L 3 ' : N S T
+ o . : ) y : : ! ,J 3 qut , :
; .:.‘j‘ AN 1 \ h :;"B 1
i . ' R jif-‘:;“l: ‘

1 " t I\LJI \

! i ) R

] o
\ Fr ! ' Qi
] I } } !
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B S o HP 49268
I . S EE - | Genéral Information

c{i e ' J(?I" S

l ® i NOTE

L ' Due to the h gh powor consumpuon of the V.35 intertace,
R Lok ok *jt will nominally run for only 15 mjnutes;
RER S therefore we recommend that you use the AC Power Module,

o 1,‘-21,.:'m-:,qoMMEN,DED Tesp;eommém
,;; i Ty (] ']= : ot it .

w P ‘ ; : P

' Tnble 1 4 lists, recommendad test equm ent. 'Equlpme'n‘t with aqulv_aient'characterlsncs may be:

‘Jqf used S G o S

P . .‘ i o - ' ot
T L . } | L | , EEE ' ’
. . . PR H~' . ‘1 ;

- “'T P PR

;‘l‘iab'le‘;f--ﬁ‘. j:R'é:c.ommandadTest\.Eq‘ulpmunt e

-
b
o

b ) }lris_irumeﬁi ~ Recommended Mode! Use

e Test. . ET11288° .  PT | y :
‘ s ‘Connectors: . ET259%& - - . - PT | -

: . ' ;_ G | Function ° . HP'as2sA: P NI ‘
3 I‘:-A; . . ‘1;7. L Generator l . ;. ) o ' : ;

| : : ' . TR . : o i
N S S|gnalure . HPsgOSB - - T = P
B b Mulllmeter o

-

_}j. ¢ 3 HEES N 1 H . . . | . b
Sy "o S ;-j Py Oscllloscope - HP 17408, 0T 'x‘ [
| ' o . r. o . N e _l!;"\! . . ‘ , } e
Multimeter +*  HP 3486A T o

o) oy J o R !

i . ! . SN T ' . [
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|Q . | , Model 49268
' ' ‘ installation

‘ l:‘} -'p‘l .
. o - SECTION I
. INSTALLATION

. 2-1,INTRODUCTION

This section contains Information on Initial Inspection, preparation for use, power requirements, and
storage and shipment instructions for the HP 49268 Bl Error Rate Test Set.

2-2.INITIAL INSPECTION |

oo Inspect the shipping container for damage, If tHe contalner or cushioning material s damaged, keep It.
: Check the. contents o, ‘the shipment for completeness,. then check ‘the unit mechanically and
. electrically, Refer to Section IV for Perfermance Veritication tests, ‘ o
it the unit Is incomplete, mechanically damaged or falls the tests |n Section iV, nolity the carrier and
.‘ o the nearest Hewlett-Packard office (listed In the rear of this manuat), Knep the shipping materlals for
‘the carrlers Inspection. Hewlett-Packard will arrange for repair or replacement of the Instrument
. - without walting for claim settlement, L ; . b _ :

o

; . 2-3, PREPARATION FOR USE

- 2-4 POWER REQUIREMENTS | |
_ When the BIt Error Rate Test Set has option 161 Installed, it Is generally powered by six 9 volt
o alkaline transistor batteries, If the baiteries haVe;lnsuHicle,nt charge to reliably power the instrument,
. ~+the BAT Indicator will light. The BAT indicator Is In the lowar left corner of the bottom display.

I ‘option 102 is running on the 8 volt batterles, the samé indicator will light when the batteries have
insufficlent charge, However, we recommend using the HP 49258 with the AC Power'Module when
using the V.36 Interface. : : ' ,

. . ] Al

NOTE

S | Dus to the high power consumption of the V,35 lnter'ta'c:e. it will nominally run’
_ B ' ;!or_'nnly 15’ minutes; therefore we recommend that you use the AC Power M_oc}iule. )
oo ' " L : ' ’ . ' i . : ' o T b
oot 2-5"CABLES | . )

: oL :. : . - P o
~'The HP 49258 has no cables. The HP 18183A, R§-232C/V.24 interface Is supplied with an interface
cable and six patch wires. The HP 181844, V.35 Interface Is supplied with an intertace cable,

, i 2-6.OPERATING ENVIRONMENT '~
= -"‘_Thfe'_ in’s'truméht may be sgofed or operated in environments with the following limits. o
P I S r - P ' ; g : ; ; s ! s

i

B




HP 49258
Insiailation 3
'OPERATING . L
Temperature +0°C to +50°C (+32°F to +122°F)
Altitude up to 4600 metres (15,000 it)
STORAGE | -
Temperature - ~40°C to +65°C (-40°F to +149°F)
Altitude up to lS,GOO-r_netres {50,000 tt)

" The HP 4925B should be protected from temperalure exlremes whlch €&n cause condensatlon within
the Instrument ‘

2-7. STORAGE AND SHIPMENT

2- 8 Tagglng for Service ' S ‘=

it the HP 49255 ar any 1ccessory is returned to Hewlett~ Packard for service, complete one of the
blue repalr tags located &’ lhe end of this manual and attach it to.the instrument.

2~ 9 Ortglnal Packaglnq ' | | :

'Contalnere and materlals stmilar ' to those used ln laotory packaging are avallable through

Hewlett- Packard offices. If the Instrument Is returned to Hewiett-Packard for service, complete and
. attach the blue repair tag. Mark the container FRAGILE to ensure careful handiing. In any
‘ correspondence refer to the instrument by mode| and serlal number, :

: 2 10 Other Packaglng

Use these general lnstruettons lor packaging wlth oommercually available materials:

L
1

a. Wrap the lnstrumeni tn ‘aluminum toll or an antlstatc bag. If shipping to a
: Hewlett -Packard Sales or Service Office, include a completed blue repair tag.

! | ! B . ' ‘t‘i "
¥ o R ) o~ , . )
' o CAUTION § !

}

The lnternalcomponents of this lnstrument are static sensitive,
Reter to p'\ragraph 8-7 for handling procedures

b. Use a strong shlpping contalner such as a double—wall carton with 275 Ibs burst test
. 'I 1

" ©. Use a layer of. shock absorbing materlal 70 100 mm (3-41n.) thlck Thls provldes a firm |
- cushlon and prevents movement lnstde the contatner o

1 b ' [

de. Seal the carton securely and mark it FRAGILE to ensure careful handiing.

) } - il
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T R S B ‘ : - ‘Operation
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I'I' o v SEGTION N

T - ~ OPERATION

". © 3-1. INTRODUCTION IR

‘ This1 section describes the front panel controls, Indicators, and connectors, as well as operation of

I‘ - the HP 49258 BIt Error Rate ‘Test Set. Read this description before operating the instrument to

. - S .' Té'blels-l.' Power Up Error. indications

' /3-3.ERRORMESSAGES < -

- understand the full capabllities and functions of each button, Second, basic operating procedures are
‘. described, The format.is as foliows: the instruction, set up choices for the test selected, and an
‘example of a typical test set up, The blue characirs represent the section of the display that

. changes when a.bulton is pressed. ‘Throughout the Operating Section' the RS~232C/V.24 (HP
© 18183A) is the Interface used in the lest descriptions.: When using the V.35 Interface (HP 18164A)

: - no changes . other. than those specifically described are necessary, Refer to Appendix C for

e - information on the RS~232C/V.24 Interface and Appendix D for the V.35 Interface.

i

3-2.SELFCHECK . .

 ',, Tﬁe,HP.JQQSB, automatically performs a baslc self check procedure at power up. Error indications

are shown on the display annunclators,
o T o ' ‘ Y

L L — . : . |
g . L ERROR ¢ - 'DESCRIPTION ' . .
“ o |\MESSAGE : o T

ot | cHECK ) ' Check the Batterles or check the.
e 0w POWER .~ ACPower Module and connections
i ¥ . ‘ ) . . v : )
B e ~. | SELF TEST oo e - Call Service Qenler for repairs’

o |FALED - B il

.';..-'lf

1

. . During the Inifiation of a test, an error message may appear. Error messages are, given with each
o 'a_p_bropriateﬂles.l_prgcedure. U o !

. }
! |

. 3-4. CONTROLS, CONNECTORS, AND INDICATORS =
g F_igl_.iré‘3?_9.51\.'s’ho:\;;gj.ifh.:é;',lf?onl'.pén'e‘l“éo'nt}dls. c_bhnec'tors. and indicators of the Bit Error Rate Test Set.

: ‘*The'l-‘;‘:o}jtrols; ‘cOrir!zeécto:rs. and Indicators for each Interface are described jn the appropriate
cappendix, v o o -

L
. 8-1, |
e ; 1
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ON/
OFF

TEST

. % INTERFAGE
P " -7 MONITOR °  TEST ' ‘
b DISPLAY - DURATION  LOOPBACK

' . 'BEGIN/ START LCD
)BER{ TEST END up

N/ -
DISPLAYS  OFF.

i '} . 1
y :r".'t!"sr'w A
¢ ]

i

TR ., DATA i INJECT
S ' .  RATE’ " ERRORS

o £

PARITY! . DATA  ASYNCH

PATTERN  cCITT
) S BITS  FRAMING

JHP 4925B Front Panel, Error Analyzer Section -~ e

S | | | | i - HP 49258
L SRR I A , Operétion.

! C i ) . : : ‘ 1 A

DURATION

Switches power to Bit Error Rate Test Set on or off.

! i

Determines duration of the test in number of bits or amount of time as shown below.
When number of bits Is selected, an error rate wlill be displayed. When an amount ot
time Is selected, an error count will be displayed. The CONT set up allows the test
to run Indefinately or untii the BEGIN/END button is pressed,

Number of bits 10/3,10/4, 10/5, 10/, 10/7, 10/8, 10/8

f T ,
Time 5 MN, 1QMN. or 15MN, CONT

NOTE

10/5, for n:éa_mple. should be read as the exponeht of 10is 5, or 100,000 bits, |

L

5 MN, tor e>:(am\ple, should be read as 5 minutes. ‘ .

yo
t

There are three buttons in this section: BERT, START UP, AND BEGIN/END. _
, Selects the Bit Error test, the test cholces are listed in Table 3-2. All Bit Error
tests are performed simultaneously. Cumulative test results are displayed while the

test is running. To view the other test results, press the BERT button until all
results have been displayed, .

Table 3-2. BERT Test Selections and Results

TEST :
DURATION ,
ENTRY '/

TEST
RESULT
MNEMONIC

' TEST
"SELECT

MNEMONIC | DESCRIPTION

"BE
BLE
ERS

‘%EFS
BE
BLE

time

time

time

time

number of bits
number of bits

Bit Error Count
Block Error Count
Error Seconds
Percent Error Free Sec
Bit Error Rate

* Block Error Rate

.BIT ERR

- BLK ERR
ERR SEC
not selected
BER
BLER

3-2 -




R o - | - | HP 49258
O : _ : _ : | Operation
.. - - ‘ . o ,
;- START ' Selects RTS-CTS delay time measurement or Start Up tests, The Start UP tests °
T UP ~ transmit and receive a fixed length message which checks the auto-equalization

capability of the modem, For Start Up, tests ASYNCHRONOUS FRAMING and TEST
-DURATION cannot be operator selected and are therefore blanked out. The DATA

- RATE must be selecled before pressing the START UP button’ evllh the exceptlon of
'the RTS-CTS DELAY TIME test,

) ) . : . ) . ; o . K

3 . :I"

Table 3-3. Start Up Test Selections

o | MANEMONICS " MNEMONIC DESCRIPTION
S 5 {’ .  RTS-CTS TIME Request-To-Send - Clear-to-Send

‘W oL : o Deray'slme y
‘ + . o N l" I' .I- N - . b ) 1 ‘ ’
R P ' ~ RANDOM MSG EEnd-to-end Start Up test,
i B o XMIT FIRST Trapsmit First
I RANDOM MSG ' End-to-end start Up test
I J . RECVFIRST'  RecelveFirst : |
P | . '|.  RANDOMMSG . " Loophack Start Up lest
L v | ¢+ LoopBACK
R g | o MARK MSG ~ = - Remote start up test for Bell
.. ‘ “|*  208BREMOTE .  208B modem a
”*f‘. 4_ O ’ . _ ! , . . 1
4 'BEGIN/ o Inltlates a selected test or aboris a test in progress It also shilts to expand the

’ END "' capabilities of the Bit Error Rate Test Set, see the shift heading for descrlptlons

L ’ DATA .r) } ,Controls system ctock”lg The display isishown In bits per second, For'
RATE ~ asynchronous modems; data Is clocked out on the TD line and clocked In on the RD
line at any. one of the set rates glvenin Table 3- 4

Voo 0 For externally tlmed synchronous modems, lhe selected rate Is available on the

: , . . . External Transmit Clock llne (XTC pin 24), Selection of rates is the same for:
asynchronous modems. !
->I . ; N i ) ‘ | : | ‘ . .. ;4 .
. : o s _ o Table 3-4. Data Rates
| ‘o750 11100 1845 {50 200 ¢ 30O
s doowo L le0D 12000, 1800 - - 2400 3600 4800
st o - 7200 /9600 - - 144K . 182K | . :

T ) i

Fo' Internally llmed synchronous modems select EXT. The HP 49258 will accepl transniluer and
o receiver tlmlng on. Tc (pln 15) and RC (pln 17) respectlvely - i

,-\. . : L i 3 .{
i
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HP 49258 3
Operatton

PATTERN

' ASYNCH -

- ERAMING

‘DATA
BITS

. PARITY "

t

" Table. 3-5. DATA BIT and PﬁRITY Selections
. X . } 1 : o )
Pattern Data . . Parity o OUtput Data = ‘
. 68 ,511,2047 5 - odd, even, none * Framed PRBS ’
63 511, 2047 16 odd, even,none i Framed PRBS -
. 68,511,2047 7 odd, eveninone ' Framed PRBS
| 63,511, 2047 8. 0dd, even, none Framed PRBS .
. FOX . 8 odd, even, none, BAUDOT CODE. FOX
S ‘space, mark !
FOX .. 6 - 0dd, even, none, EBCD CODE, FOX
SR : space. mark o ' _
~FOX 7 odd, even, none, ASCIl CODE, FOX
I ' space, mark P ' .
] 'FOX .8 odd, even, none | EBCDIC CODE, FOX
r 1 : \ E i : ! \

. o selections are shown in Table 3-5. Parity . analysts is performed on recejved
LI

) f i ' ,
. - ’ L

- Selects the desired data sequence. Each sequence, with the exceplion of FOX is a
pseudo random bfnary sequence, There are four patterns: 63, 511, 2047, and FOX,
i)
The FOX message. THE QUICK BROWN . FOX JUMPS OVER THE LAZY DOG
;- E 0123456789 (carriage return. IIne feed)
The 7 bit AS}CIII ' THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG _
message; 0123456789, AMZZMAAMZZMAAMZZMA (carriage return, line
R . feed)
Note that the 7 bit ASCHl FOX message repeats the AMZZMAA.. sequence untll 80
characters are transmitted. Atter each Ilne of the FOX pattern, there Is a carriage ,
_return and a line feed.

. There are two buttons one selects DATA Bits and the other PARITY. When the
. ASYNCH FRAMING dispiay |s biank, framing is dlsab[ed_

 Selects the number of pseudo random data bits to bé framed with start and stop bits
~and the character code when transmitling the FOX:message.: ‘
_ ) .

| Selects - the parlty blt to be appended to the transmltte)d characters Parlty
* characters only when' transmitttng the FOX message. When odd parity Is selected,
! the. appended parlty bit is'set (1) or reset (0). to make an odd number ot 1s in the

: character Inctuding the partty bit SRERENY - i
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: S i T o - _ Operation

1

w_.,

; ! 1, ' . ) . :
g . “Shift - - Pressing the shift.button plus BEGIN/END expands the capabilities of the Bt Error
* . BEGIN Rate Test Set. When BEGIN/END is pressed, the word SHIFT is displayed and
JEND there is a 1/2 second delay, It LOOPBACK, INJECT ERRORS, or CCITT are pressed
! 1 during the 1/2 second delay, then the function will be‘active. L
' \‘ | . - ; 3 . . . .
. : \u ‘ . ] . ' ' . ! :
s NOTE : 3
b G ! *)t'an expanded function is not p,r,éssed within _
L : s 1/2second, then the set up test sequence begins. : :

[ !

LOOPBACK . Into internal digital loopback mode before the Interface and internally connects 7D to

' f RD. It is primarlly 'used for demonstrations and Self Test. To enable the Internal

R loopback, press BEGIN/END, then TEST DURATION, the lower display will read

.~ _LNOPBACK, Press BEGIN/END then TEST DURATION to cancel the loopback
- {unction, the lower display will read NORMAL.

Cshift:  Thisis the expanded function of the,DATA RATE button. It Is used bsfore or after
" INJECT -~ atest sequence is Initiated, Before a test, press BEGIN/END, then DATA RATE
- ERRORS . to transmit a burst of errors, : .

‘]

1

' During a test, press bnly the DATA RATE button and a burst of errors is injected for

*afixed length of time with a 1In 16 eryor rate except when transmitting errors with
framing.’ This verifies the mechanical connection during end-to-end or loop-around
testing. Holding down the INJECT ERRORS button causes a continuous Injection ot
errors. INJECT ERRS: is disptayed while the button'is held down. If the display -

K

uverfiows (OVF), the tests continue and valid data will be obtained.

B
i
B
n
.A | ‘k s};itt. : . ! -f"’!.'hi_s Is the éipar;ded function of the TEST DUF!A'.HON.button. The test set is put
B
|
.;
|

. I . : . ) ,: ;. 9 I s . ! J
T,l,u'stIs'th;e expan~1d function of the PATTERN but{onrfor 511 and 2047 PRBS.
When pre=sed, CCITT will appear In the lower display. ‘The block or sequence length

)s then equal to the PRBS length selected. it the pattern selected |s 51}, then the

- block length is 511 bits, It the pattern selected Is 2047, then the block length is *
2047 bits. Testing In the CCITT mode Is otherwise Identical to testing in the -
standard 1000 bit block mode. Press' BEGIN/END, then PATTERN to revert to the
* 1000 bjt block 'configuration or cycle the ‘power switch, ' If BEGIN/END, then

.. PATTERN is pressed, the lower display will read $000 BIT/BLK. Press BERT button
S -~ . loreturn to the menus. o -

| . . }
:
}

It operétlon in CCITTT.'mode'ls pérménently_ deslréi'd, rete} to Apbqndlx A.

R A . - G s . . . i Vo i . .
o CD " There are two alphanumeric Liquid Crystal Displays {LCD). The top display shows
. “'Digplay ' setup and test results for TEST DURATION and TEST sections. The bottom display
“ w. Y . ghows se’ up for DATA RATE, PATTERN, and ASYNCH FRAMING selections. Error
messages also appear on these displays. After displaying test results for 5-7
‘minutes, the displays will turn off. To turn them back on,’press any set up buttor,

1




HP 49268

Opsration o A : :
INTERFACE An LCD bargraph dlsplay sh monitors the status of selected lines. Tahie 3-6 . ° _
Monitor - lists the lines monilored, A.sashing bar indicates that the line s active either the =
Display . data or clovk. When the bar |s ON, a space condition Is indicated; when it'ls OFF, a .
; ‘ " mark condition. or an. invalid - EIA stateline, 'The MARK and SPACZ monitor Is, a R
tristate monitor showlng lhe slatus of the MARK/SPACE MONITOR on the Intertace, ' .
| ! Table 3-6. Interface Monitor Displays I _
o ~TD Transmit Data RD  RecelveData I -
b : -TC . Transmit Clock . RC Recelve Clock S
] 'DTR Data Terminal Ready DSR Data Sel Ready l
, . RTS Reguest To Send CTS Clear To Send _
‘ N CD . Carrier Detect Rl Ring Indicator i
| ,; | 1.‘ 3 ‘ ' ' .
- - MARK/SPAGE MONITOR 2
S MARK' . ' SPACE ;
ne'gn.tIVe_v‘ol.t'a'ge, ) ' ’p'ositIVa voltage, , Ny _ . |
- binary one, signal . binary zero, signal - o
- N - mark, function OFF space, function ON '
- .
. . ] Y )
: | .
: : Y : _
oy Lyl B
. l.f ‘!! . 3'“ i : .
"_’. o };‘__'|' ) i
,. - 'y ‘! ’ ‘ i‘; L I
N ’ :
o : :
“ ' i ' ' .! .I
; : , e ) ; :
‘]f}_" - - . f ' ' .
SO | ]
e ! l ? !1 . ; ‘L :
- ‘ : " } i ‘ ~.H .
! *; v J’; R L |l
i oy : s




{__'.73-_5. OPERATING PROCEDURES ' .
o |

Y I

T W o SR ST

ERROR DISPLAY ~ PROBLEM " CORRECTION,
OUT OF LOCK  wrong data or data with need to recelve | |
‘DATA FAULT large number of errors relatively error free ‘
N : : - ' recelved atter BEGIN/JEND - data '
ST o ~ .-  button pressed T ; '
. : 1} : - : . ‘ . .
'OUT OF LOCK during a test, a clock slip test suspended while '
SYNCH LOSS j or dropout on TD or RD - HP 4925B resyncshronizes
B o occurred - o with recelve data '

C o - o .. ' Hp 40268
o ' i . f . Qperallon

o . , 1 iJ! -

. . | : . b Py ‘
A variety, of set'up selections for each test allows operator ftaxibility, -c;pabllm'es of each feature
. are detalled in paragraph 3-4. Instrumeni operalion is dessribed by a series of typical: test

applications, ‘Paragraph 3~7 describes the initial instrement power up sequence. From the top level

 menu any of the test sequences may be initiated, Each {ypical test application Is described and

flustrated with' a:sample set up procedure, In the sample set'up procedure there dre three nolumns,

" ., The first, Set Up Instructions gives the steps that the test operator must perform. Cholces, the

second column lists' menu selections appropriate for that test. - Finally in ‘,!tf]'p,’qsample Display

. _column, a possible tost set up Is illustrated by showing how the HP 48258 displays will appear as
“each button Is pressed, The blue characters show what part of the display changes as each set up

is selected, Press BEGIN/END once to begin ltesting, press it again to halt testing. STOPPED Is
displayed to Indicate the end of testing. - _ ‘ \

3-6. BIT ERROR TEST ERROR MESSARES . o

b ' TR .
Table 3-7 lists error messagos which may appear whiie Initiating a Bit Error test, .

o | _ Table 3-7, Bit Error Test Error Messaaes N

S vy
St . ; . o : S [
. . ) { B : ! :

The,teéls may be run without operator a_ttendanc‘e. lf a dropout or clock slip occurred during the
" test, Jtywvil be displayeaion'the annunclators untii the test resulls are viewed and the test menus are
“accessed. Annunclator-arror codes arg given in Table 3-8, ‘

+

'

)

. Table 3-8. Annunclator Error Codes

ODE .. DESCRIPTION

Dropout
+ Clock Slip'

.'} : o j A

-o la
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descrlbad there are no dlnerences when using the V.36 Interrace

vy . S o ' " ' '
l[r B | . } - : J
P 49288, S ! - . B
Opgralipn ) ' : : :

]
i

”3-{7l=|Nj|_T'|AL‘ le49253';3r:r ERROR RATE TEST SET SET UP

When using the V.35 lnter!ace, connect the cable and proceed with the desired test sequence,’ The
tests are dascribed using the RS-232G/V,24 Interface for Jliustration; however, unless specitically

" When uslng the RS~232C/V.24 Interface you must configure the Breakout Box before testing, For

most test procedures, the Breakout Box Swilches are CLOSED and the XTC, RTS, DTR, TD, ON/OFF

- swilches are ON. This set up changes for testing in bridge mode configurations, Il a difterent swilch

~ setupis requlred tor a test procedure, the recommended conllgura!lon is described.

}

The tollowlng saquehce occurs each ilm {the Instrument Is turned on.

ﬁ

‘ INITIAL INSTRUMENT POWER ON SEQUENCE '

Turn on lhe POWER swllch ' The lolldwlng sequence of dlsplays should appear.

T o R
e | )

oo o ?%ELF@&TE%%

44!

' [COBERERY]
ﬁfﬁfﬁiﬁ’é’-ﬂl‘%m}ﬂ ]

. i . ' !
E §

The Iast dlsplay Is the top level menuuyou are now ready to begin testing. Read the display as
follows'

" I

R A blt error rate count with a dala rate of 1200 bps and 511 PHBS with 7 data bits and no parity will

be. pertormed for 5 mlnutes
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A ’. BIT ERROR TESTS

- 3-8, BIT ERROR TESTS

“Sevaral variations ¢! BIt Error Tests are described In the following paragraphs. Descrlbed are Bit
Error Tests and Bt Error Tests In Character Orlented Networks. All Bit Error tests are performed
simultaneously, Paragraph 3-11 describes the resulis of the Bit Error Rate tests,

‘-—

|
t
{
P " !

1
4

3-9. BIT ERROR TESTING IN ASYNCHRONOUS NETWORKS

HP 4925B

HP 4925B

m~

RS-232C

. | | © Mopem > MoDEM
: ' o1 : ) - . . . . s

. Figyr'e d-2." Typlcal Bit Error Test with Asynchronous Modems

L

[ T e e T
.. B Sy Lo .

[ ' . .
: : Y . ) h

| N .Desi:flptlon | S .

. This test checks the ahllity of asynchronous modems to maintain the integrity of transinitted and/or
- received data bils, In addition to the test shown in Figure 3-3 {end-to-end test). testing may be
~~done In loopback mode. : St [

i
i
. ‘ !
T _ : . . \_
i
i
¥
Il
t
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A BIT ERROR TESTS

T ' Set Up !ll‘llirucﬁll:lllﬁ :

Choices

Sample Display .

] »'.'- sy

“Turn on the' HP 48258

1o select the modem data rate,»

i
!

'to select the Pseudo Random Bit
Sequence (PRBS)

\ ,‘

. to select number of data bits in
" each character compa}lb!e with

.equipment under test. .
e ‘,

to select parity of equlpment
being tested, :

4

Press : to select length dl'.las_t;’- '

-Press

}
i
N R !
f Bt : s
. Ty
[, - ity
R T )
(} ! !
I
[ I
L, Vol
: i
I AT
ct :
. .\
N Y .
) .
1
!
)
o K

o~ oo,

76, 110, 135.5, 150, 200,

300, 600, 1200, 1800,
2400, 3600, 4800, 7200,
0600, 14.4 k, 19.2 k

63 !
611
2047

!

il 0 (6dd)-

E {even)
N {1ione)

103109 . - ‘
5MN

10 MN.

15mN ‘

CONT

BIT ERR -

BLKERR
ERR SEC

| BER
1 BgR

EIOTO s

ETBTEERR

[ETTRETRIERR
TR

STEEEERR]

R

EBTTRERR
A D]

ENGE HIRERR ®
T

ENH%EE%ERR

S W m M
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..~ BIT ERROR TESTS

Runnlng the Test : AN k

Durlng the test the TEST DURATION dispiay fleld flashes, this Indicates that the test is in progress,
Elapsed time is displayed as seconds untll one minute, after which minutes are displayed. ‘When
Number of Bils is chosen, the number of received bits |s displayed, starting with 10 (107‘3). The
display shows the HP 49258 counting to the selected number. ' ' '

Asynchronoue tramlng may be dlsabted by pressing the DATA BITS button until the display fleld goes
btank ] :

b

" NOTE, teetlng Asynchronoue Networks this way is not representative of actual data format and is

\L\l ;‘, j . |

. to start the tost. : o
}
1 )
¥} : ! !t . 1
10 inject errors any time. {Error ' ot
. count appears on receiving test. B
‘set) }
1 : | . H
Accumulated error count s continuously displayed |
F
)
! ].I . ' . : ;
' to see accumulated error count
‘at any time, | . '
I
: j

to see accumulated error count
. atany ttme. : i

'to stop the test at any time. Test- , _
ing sutomatically stops when the i b T
selected duration ends. S . '




© 'Hpi4p28B. . R o
. Operation ‘ : = ' L _ R
g e ; ) i ‘ S

? e P : _BIT ERROR TESTS‘ o R

’ 3-10 Blt Error Testlng ln SynchronouT Networks

K .|| ! \ ! : B 3 ’ P
- . . . )i o ! ] . , . :
! i ' : . . o : b { A
) C L ) v | HP 45268 :
. HP 49258 , f ; o .
, B o ' )
' :
ANALOG LINE J ' )
. ; il \L,{_ i Hs 2320' i : .
R$-232C A1 a ' | ! .
) MOCEM I!' ‘MODEM : I
‘ Flgure 3-3, Typtcal Blt Error Test with Synchronous Modems ”. : .
P , . H !! : r l. . i
(-.Dest‘:rlptton : ' _ N | ) ‘.’;‘
_ ; . . ‘ : : t !' ;q ] .
* This test checks the ability of externalty tlmed synchronous n*odems to' maintain the Intogrity ol
: transmitted and/or received data bits, In addition to the test shown In Figure 3-3 (end- to qnd tesl),
¢ testing may be done in !oopback moda. o o ;d R n\‘ o .
: : T ! t : ’ Y I
. . o . . ) i ' ) :! . ; .
7 Test Prooodure C . ~ : !‘ o o L
S : S -‘ ‘ Sy Co '1 [ l
N Verlty that tha modem provides clock on the tnte‘tace, The TC and RC Intertace Monltor Dlsplays
- ishou!d be active, : A o . f Lol
g - . : = E . 3 \ ! ) L |_I ! 3
SRR Ty R 1
o ‘ Set Up Instructions | cCholzes ¢ ple | ] " X
"." ‘ — .n.‘. . : — — 4 _ .
: e ) o ': . . ; -l:)‘ o ‘i ) L R i'- - —rrrrs - v P X
Tdrn on the HP. 49268 © | . ) T P L | BErRTERTE 3 ]
/ o B :‘}‘f,, R . - TR '
! ll',: : ! ! jl o ) ) ‘ : - ) . :
: : . :’; i ! ; ' i \1 L . 3 o 1 v
; Prass . to seléct EXT since tho modom EXT ! \@ 35 i !
R Drovidos timlng ‘ ﬁm’ Bl E ; _
oLk J’ ’_I. ! i ! {] . !
! . 0 f’f L ] 1 . ‘
R ‘l,' . ‘l AU wt l ) 1I . . -]'-t"lt -
1o sefect tho Psetido Rannom Bit 63 ! .
‘Sequenca tPHBS) r ;o 511 ‘ S o
G cite 2047 0 o
' : T T .
) o # s “i ! i .
: : ' b § ]
i : ) P ' , |
p 103 109 5’,‘ R
"B MN | i :
JTIOMN: :
A5MN E] 0 J !

o -
o
5

w
.
—

m—

. - ) ..
n n f - B [0
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a. . ' Betup Inati détlons , Choicel o Semple Display
i : [ : : - . ;

) ot o . ! [ . ) ! B . : : : V ,
. | ansg o sae the' testmenu . ( g{rKE::R R ?1‘Bﬁﬁ§ﬂ%’f§£ﬁl§
| e |
l ! ‘ . : BLER _ |
Sth ' S . NOTE o o
£ Lo ’ , i . : .
- 3 Externally timed synchronous modems may use the HP 49255 internal clock,
2 ) _ : see paragraph 3-9 for set up, x
‘, .. s ' p . , I
._, . Bunning the Test , F .
“ i During the test, the TEST DURATION. display field fiashes, Indicaling that.the test is In progress.
. G ,Elapsed time is displayed ag seconds until one minule, after which minutes are dispéayed When
SRR number of bits [s chosen, the number of blts tested is displayed starting wllh 10% (1073) and

- counting to the selected number.. _
' P ' A

- _lf'aragraph 3-—11 describes the results of this test.
; L ! : : Co ! :

e e

1o émrt tl;la test,
: ‘;;;; ’ A

L : . . . Y TS O IR
. o LR L
[ [ 4o ._5';;":."# ,,

i

10 inject errors 8ny time. (Esror
count ap;aars on’ ace:vlng tast )
set) Loy S

h,“l;li { . v‘ - ,

oo b

Cy
st i : !

ot

' to see}accumulnted error countet - ;
enytime., ., ! ‘ : r

t "y . ‘ Cn .. . . . ' i i'

to see accumulated errqr count et N
‘anvt’me.r A L I i

o b v

. yoo . Y

R ; y ' woh T bR
1o stop the test at any time, Tnst- A

y  -ing sutomatically stops whaon the EEEUNEE
",_.selectad durutlon finishes. LA
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3 11. BIT ERROR TEST. RESULTS AT B

‘1. Results are determlned simultaneous[y for all Bit Error tests. Pressing the BERT button
displays the other tesl results, X g

2, Tables 3-9 and 3- 10 glve semples of test results and descrlptlons of the data.
g | - o 3 .
. ' Table 3-). Test Results for Time TEST DURATION Selection

A
!

] . R ] 4 i : ,
'To See the Test Results | . Description of Test Resulty’ ' Sample Display
S . L oy i i g e )
Press In 8 10 minute test, 237 bit errors w:qfe' found,
, A e 16
i : : M
. {i:,{’ }
¥ AN R o
. ! 'iizj'
¥ t Ak
Press 'In the same 10 minute iest, 43 block errors were found.
oo 5-'.;' i ! L
r Lo [
y ! ; !
; ] [ 1 E
3 )5‘(1 K
. . | i ’ (. : .
i L . s
"Prass - in the seme 10 minute test, 1§ error seconds were found . e
v o o . o .' . x RETAL Filodating §
.f.“;‘ ! - . J ‘ R N i-.&.u..‘ ij. Sy |-
‘:,“ Co o it v
.y , A _
Press ' The HP 49258 calcu]a!ed 97, 6% error lree' o} I ,_!""";j s
’ o ) seconds o ,5, e pApAS et ..Jx«‘v;-..,. :
E ¥ : B TP i Al *""’\1,""" o
1 ’ ‘.f': s b R .--:i’ J‘lﬁ;ﬂrl‘-{n’:}j‘ X i
Lo ! .'.""l: / Y K
ool T e ake E BRI LT

“Table 3-10, Test Results for Number of Bits TEST DURATION Selection ; = -

. To, See the Test Results | : - Descripticn of Test Results . | Sample Display
Do 4 b :;_i_ C . . - ) ) ‘,‘- R H , ’(- 1
Press * 3 X 10-51is the'it error rate, : Lok
N ] P, '41 L 5 ‘ - H .’ .
i : b ‘ R ,;.’; SR
i :,l' ' ‘!
e I i .
o » i ’ ]
Press 8 X:10~2 s the block error rate .
ny ) ) i
B i L ]
. }
) i
2
}
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BIT ERROR TESTS

i ) ‘ ) . - :
‘ 3‘*12 RESULTS WHEN TESTING IN CCITT ENVIRONMENT

- To perform a test in CCITT mode conllgure the HP 49258 during ihe test set up, see Appendix A for
- “more Information. A quick arithmetic calculation Is required to read the data. The number of recelved
bits is always displayed, SUbl[acl three (3) from the exponent to get the block error rate. For
example, l! the exnonent of thy number of recelved bits Is 5, then 6-3=2, the number of recelved

S b!ocks, _

; _ When testlng ina CCITT envlronment use the foliowlng Iormulas to calcutete the: number of recelved
i blocks.. ' y o ‘ )
; . . .i’ y . . ‘ - : ) . ) il
CANE 11 blt blocks R Vo o o ,
. - . R e _ ’ L )

: .. number of recelved blocks ' = number of récelved bits x blocks
oo R B b 511bits S

"\ 2047 bit blocks | ST

i
SRR |
T
R
gl
a1

. } .‘
o

'5,’»; s . . i I H ;#
i o, ) ) ;‘: : ) ' . } I !
R number n! recelvad blocks = pumber.of riizelved bits X blocks no
Co e T | T, 2047bitsT 1 o
1 Ty : ¥ |

5, 4
it "4-'\,_ [

E. i ‘;li 1 "1 :.‘; B .' . .‘H : _—- - C j‘l ) ) . i ’fl'f . -
‘ e b e ._10§_ x' e '='~ - 196repelved blocks (R A W
e B ) “ii : . : 511 , 'TI‘IJ"L N ; . ‘l, o ) L‘ilL}:': - ]'. C .I
LA . Yo ) I i *z;} <"‘_‘_!, : RRART L,y o
| lﬁi']‘ W o - g." : E‘,_ i: ‘ L “:.‘; . [ ,'l - S | I‘{
) L WL L |”“ _ ‘ hepy
By B ST L y : .“ﬁ;i:!:}‘;‘.f ; l
3-13 op"nous AFTER au-mme A TEST Lo e T

Atter a test Is comptele and lhe data‘revlewed the operalor has several optlons These op!lons are -

desc{.bed MUTab\le G ‘|1 ] - N !‘ : l”\)‘l ‘-1'!"'} li: ST . i v : '1 b . J “\'1-“‘ . ‘-:‘.' . "s;
) . ' . .‘ g w ‘j:;'i‘ .17 L . . ! . '-}I" LRI l : :?’:. v ‘.’:?“kl I)‘ ‘ \ o
Table 3- . Optlons thrf Running A Test . o
% ||; i s;gi ‘ -‘,,‘.)\’.? :‘_‘_ ’ ’3!\_| \

PRSI T I K IR T S B iy Coo

S 1 euTToN '- j-*=i-_'-’;";.t-;\'}»'.f?s CACTION:

: S Redisplays lnstrument set up SRR
S : . R ‘ ' ”i:~ x; SRR 1“ . ! , L

ce ok PATTERNI' Ch Sex up rnay be moditled at thls polnt R IR

r' o ‘PARITY. T n‘_] L . s :

o B . - DATH »BITS . . s ‘

o ) TEST DURATIGN \‘ ‘ - P

STARTUP o dn FAR

e 8 [ | T !
+..+ | DATARATE
' iR :

1",..i Lo S i
LY IR s

3
;-i-g\:__: ‘ii ‘:l-l "‘ll : . o ;.‘ ] ) _7 ‘ o REETS ]|li .I m\ Y sz"':. l
o M L BERTY o Voo 'i: - bisplays c)nher Bit Error Test results -
SLoar T sy
Lo N ) e ] y H l‘ ;’
7,

) g .
- Begins anoti]er tesl sesslon using current o
- instrument setup.. . - o : S

“BEGIN/END

i . k
N . . K . Y “;1\?."\1

I :Examp}e‘for 105recelvedbits L S BT T T

I 1 ) L

~!._I ?‘h ‘r‘ ! . - ‘i“: . L l i ) ) . \
! j.lli 'H': ) “-r' .\ lﬁ.‘f‘_. .l“ | : Cs ! :
3151 ! v o ‘L
: S - ChE ; : : 1y
e ” .-]‘"l S i b TR . AT Infll

h ] -: l.;-;_! S -'l".: 1 e " N

li l\“' ll' 4 jl |[4‘1 i ',‘ J;.
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13- 14. TERMINAL AND PRINTER TESTING 1 §

; 3~ 15 SIMULATING DATA COMMUNICATIONS EQUIPMENT o

To pertorm the Termlnal and Printer tasts, the HP 48258 Bit Error Rate Test Set must be configured
to appear as a DCE source rather than a DTE source. If you are using the RS§-232C/V.24 Interface,
move the XTC, RTS, DTR, TD, ON/OFF swilch to the ON position. OPEN Breakout Box Swilch Ilnes
TD, RD, and it necessary DTR, DSR, RTS, and CTS. Table 3-12lists the linas to be patched together, '
: connect the device under test to the DCE connector (TO DCE)

I t

'
. 1

—

D ' ' Table 3-12, DCE Simulation Using the Breakout Box
: i 3 . : i . . .

3 o ] e | From : ‘ o
Sho R DCE | DTE;. '
)1}: ?;l.) L ! : ’ - : ! | ' )[ ! .)
R T () T ——RD (& | - ol B
oo @ R T @ [ Y

133“}3;‘._‘ H i :‘L;‘_‘ _ ]} ‘ . e i.;

G oh e | (e) SR =———— DTR (20) . ] t

-',13- I" .}h u if:')J’\ "'!'?‘," J £20) UTR “M_.DSR (6) . - I il . l

3 S W ! o - ‘ Cy o |

3}_ HE U PN A W (4) RTS = CTS (5) ! ' ‘ T
Pk e Nl (e) eTs RTS (4) - BT

: 1 . fr: Ir:: h] f ! . &. : : . .
1] \,"":‘ !' " “ ‘!)l.l ; ];Il {
\ SN ‘,,sl;ﬁ Ny , ' . L
’ i : il " ' C :
' I v .
! !iK E l :
_ | ]J , .
] . .
- .'g
' ‘." | A
1 ) ;r : ‘L‘ | v f'
} S :
| N .
! ‘j!,‘ 1 , . - .
. ' .
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- . 3-16 TRANSMlSSION OF THE FOX MESSAGE -
o
’ RS-232C

Flgu're 3-4, Typlcal Terminal Test

e 'Descrlpllon
o Thts test checks the ablllty of asynchronous termlnals and printers lo recelve and display data. The
- FOX message .

THE QuicK BFIOWN FOX JUMPS OVER THE LAZY DoG 0123456?89

s transmltted to the termlnal or printer, When the unit, under test is 7 bit ASCll, AMZZMAA.. is
- - appended, Parlty analysis for odd or even. parity can also be performed, When 8 data bits per
) . i character |s set up, only odd, even, or no parity may be selected, : _ j
Test Pfocedure | : | | | E
. 2 L .
: "When uslng the RS~ 2320/\! 24 lntarface first verlfy that 'the conllguralion described In paragraph.
N 3-15 Is !mplemented '

Y, . . Set Up instructions o Cholces . | ° Sample Display

i

_ TunontheHP 492¢8. [ B |
Do ‘. _ :

to select the'data rate, ‘ | 76,110, 134,65, 150, 200

. ' ! 300, 600, 1200, 1800,
' 2400, 3600, 4800, 7200, -
9600, 144 k, 19,2k .

Y

FOX




o CURYE e e e co T e l. | |
H ) ) . ) ‘
h: oo . - : ' ' ..',. ] ‘. Y | i
. HP 48268 - - | ‘ o DU
Operalion ' p b _ S . |
" &' TERMINAL AND PRINTER TESTING
y Set Up Instructions _ ' Cholces Sample Display
' | ; oy | : 0
Press to select the character code | & (BAUDOT) T
‘ compatible with the equ!pmant 6 |[EBCD) ‘ BBHT&& m
under test, : 7(ASCl) o .
o " 3. ([EBCD!C) ‘ | Eﬂiﬁf’ﬂﬁ%@?ﬂlﬂ
Press to select parity of equipment | ‘0 fodd) o TR T T
baing tested. E {even) GBHT Lehs yﬁg
o Fo * § Ninong) : -
e : : M imark) . 3'400’%”?{039»@9 ﬁ
: 1 S {space)
: x
i ) N 1 '
! !

RUNNING"THE TEST -

| Dur!ng the test, the TEST DURATION dlsplay field iiashés to lndicate that'the test is being per!ormed
z Shown bolow is Ihe FOX message, followed by lha 7 bIt ASCil FOX message\

- ‘ THE QUICK BROWN FOX JUMPS OVER THE LAZY boG 01?1456/89

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789 AMZZMAAMZZMAA

;nr ’

] . . L

1

- Thq_ appropylate 'rheséage will Inimedfately be 'printed on the terminal or printer under"tjest.

1 ; . |
. Sy .

.. to start the test. ,ﬁ‘f ‘

-

" 'to stop the test at any time.

i
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TERM'INAI. AND 'PRINT‘ER TESTING
' 3-17. PARITY ERROR COUNTING '

1

RS.232C

HP 4325B

TEAMINAL

BN BN B B OB R B

1

by Flgure"a-s.'.Typ,Ical Parity Error Counting Test

Dascrlptlon ;

| When odd or even parlty Is selected wlth the FOX message, the Bit Error Rate Test Set detects
; parlty errors In received characters on RD (pin 3) whlle transmitting the FOX message.

1

Test Procedure - ! _ :

When using the RS-232C/V,24 Interlace. ﬂrst verity that the conllguraiion described In paragraph
3-15 is Implemented, ‘ ,

Snt Up Instructions ' ‘ Cholces © Sample Dllplay
“Turn on the HP 49258
. o o \ ,
'.| v.‘ ,‘ O ' » T !
o ‘. . ! | '_
Z_;;‘;'_'. . Press to select the data rate. - | 76, 110, 134.5, 150, 200,
N R : ; 300, 600, 1200, 1800, '
. Lok 2400, 3600, 4800, 7200,
S k . 9600, 14.4 k, 19.2 k
E g Pres’s. . '~ to'solect the FOX pattern, FOX ' -
’ ! ' ) ' . P . : ’
. ! ) |
P :_'5 o S
._."  Press " ‘o 'select the number of 6 (BAUDOT)’
Sl AT " bits compatible with equipment 6 (EBCD)
- K - \ being tasted, ‘ 7 (ASCH)
—— SR o . : : 8 (EBCDIC)
S e o SRR RN '
. to select parityof - - 7 O lodd)
' equipment being tested, ~E {even)
AY "‘
3-19 ! (e :
,;\: v
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.+ TERMINAL AND PRINTER TESTING |
 RUNNING THETEST - -~ o 0 .
During the test, the TEST DURATION display field flashes to Indicate that the test s Be[ng performed,
The FOX message will appear directly on the termjnal:screen or printer paper, Shown below Is the '
FOX message, followed by the ‘7 bit' ASCll message: ] ‘ ' . '
. THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456788, B
THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789 AMZZMAAMZZMAA.... 2
Press ' to start the test and begin | : ! e i A4 I "
: parity error detection, @ﬁﬂ@ﬂﬁiﬁﬁi{%ﬁj .
- ‘ EAROREOREREEN|
: o ) ‘ . .
Press to stop the test at any time, : ; W E’H‘ﬁﬂi’z’ﬁﬁi ¥
| | C R 57 .
i . ‘- }i ' l
L, to unfock the FOX message tferit | g !, ) o " : .
‘ _and allow the menu to be changed, }* © » ' o .
' 0 ' . . i ‘J. ": o . .‘ :
} : ' ! . 11""; , - l : . .
| TR | : n
j ) ‘ 'I' !
. , v "l'{' ] ‘
(:. : w”r]" ! | ’ .
-‘ t . \ ' \ ;»jg.: 1 n
“J‘,,' o \
e X
cal » R
»},’ ; } . | 5
i s ) ¢ . l
1 ' » . !
' . . ) .

—
T
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TERMINAL AND PRINTER TESTING

- .} 3-18. Parity Error Gounting in Bridge Mode

v ' © . ps-232C

P

Figure 3-8, Typical Parity Error Counting Test in Bridge Mode
. ; | \ i B o

7 bescﬂpuon : f - N i. |
This test counts parity error in bridge mode, g : P

!
Before selectlngf the set up conditions, move the XTC, RTS, DTR. and TD, ON/OFF switches to the
OFF position. It 'you are using the'RS-232C/V.24 Interface, connec! the terminal equipment to the
FROM DTE connector and the communications equipment to the TO DCE connector: The Bit Error
g Rate Test Set counts parity errors in the brldge mode. ' A check for parity errors is performed each

tlme thal a characler is recejved, . t

. TestProcedure | 4 | R ' ’

“Follow the ;sainple test procedure glven in paragraph 3-17. Parity Error Counung During the test the
TEST DURATION dlsplay ﬂeld flashes to Indlcate that the test Is being performed,

|

|

a

B

i .

li o ' .¥' MODEM - ' | _ﬁffFﬁ |
B

R

.

B

When uslng the HS 2320/V 24 Intertace. llrsl verlty lhat the conﬂguratlon described ln paragraph
3-—1515 lmplemented '

!

1

Tast Resuits

to unlock the FOX message test
“and allow the menu to be changed,

i i oy y
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3-19. START UP TESTING o T o

The'foll'owlnc paragraphs describe the Start Up Tests, To access the RTS-CTG Delay Tlma= and

Start ‘Up test menus, press the START UP: button. Each Start Up test procedure to;mat glves
necessary set up Instruct{ons, error codes, and test results, :

T | NOTE,

Start Up tests with RS§-232C/V.24 Interlaces can not be performed abDVe 8600 bps
RTS-CTE delay time Is Indepsndent of data rato, ‘

1 !

3-20, Request-to~Senu - CIéar'vtdeend Delay Time

RS-232¢
- o ' 'MODEM |
Figure 3-7, Typical RTS-CTS Delay Time Test P

I

Descrtptlon

Thts test measures the delay time between a Hequest-To-Send signal (RTS) asserted by lhe HP
"4925Band a CIear—To-Send (CTS) signal received from the modem under test .

Testing Algorilhm . ‘ S ;

: Raise RTS _ : - . R n
.. Startinternal timer - - ,
s Look for CTS c ~ -
" ~Upon CTS, stop timer
Calculate delay S
.Repeat algorlthm D

: 1 . .
ol . 1

Set lhe XTC RTS DTR. and TD switches to.the ON position.

- SetUp Instructions ~ * - | Cholces . Sample Djsplay -
. . i g -f_ . P o ' I_ . : ;r__; _ﬂ,g‘{ r"r‘..d:dz
o Turn pq the HP 49258 o I | . | ‘_ o fal f i ',’T’ii;}_u_éﬁi
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' Running the Test

" START UP TESTING

to slart the 1est.

Once CTS Is detected,

i

1

The delsy time result s displayed for

2 seconds, The display momentarily blanks,

then the test Is repested,

| RT’»S“J'ETS B
.

RISEETSHIINE

o N 5 i
e eEC

Error Messages

!

i

, ' Table 3-13, RTS-CTS Delay Time Error' Messages

ERROR MESSAGES

DESCRIPTION

| rrs-cts -
.| NocTs
RTS-CTS

Clear-To-Send not recelved
CTS should be within 1 second of RTS,

It lhis message appears for longer than 1 second,
then the RTS svgllgh is open.

start lhe lest over. agaln

J

i

s Once an error message Is lndicated press BEGIN/END to stop the test, Correct lhe problem and

- Press A

Test Results

i

to stop the test any time,
i

} . _ | I

h
! )
3-23 ;
il
: 1 LR | i
Ay : -. .
Eot e T ] :
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START UP TESTING

3-21. Request-to-Send ~ Clear-to-Send Delay Time in Bridge Made

R§-232C

HP 49258

! MOD_EM

TERMINAL "N
 Figure 3-8, Typical RTS-CTS Delay Time in Bridge Mode Test

I

Description

This test measures the Jelay time between a Requast-To-Send signal (RTS) asserted by the
terminal equipment and a Clear-to-Send (CTS) signal received from the modem under lest,
. L ! . _ t i

Testing Algorithm

ook’ tor RTS"

- Upon RTS, start lnternal tlmer
. Look for CTS *

I -Upon CTS, stop timer- :
Calculate delay - ', : L .
:Repeat algorithm * ' '

TestSetUp I - :

Mova the XTC, RTS, DTR. and TD ONIOFF swltches to the OFF position. For the RS -232C/V.24
lnterface. connect the terminal equipment to the FRON: DTE connector -and the communicalions

quipment to the TO DCE connector. The Bit Error Rate Test Set wlil measure the RTS-CTS deiay '
time in the brldge mode The delay Hma wlll be measured each lime the handshake occurs

y ) i

E ) g

Sat Up Ipstructions - Cholces : Sample Dl‘upln\‘r‘_= ‘
“Furn on the HP 49258 N _ ,ﬁ@j\]mmﬁgm

to sslect test. o : RTS-CTS TIME
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o ,} S o | S _ e ' | Operation
T o ‘ETART‘UP TESTING ‘ |
R . , ‘Running the Test Lo B ’-
R Press : \ 1o slaPn ;he test, - ’ RT5?E"

') ) : s

: oy ‘ ) . :ﬁg&?}% £
: oﬁé.éf c18 Is:da;écted. ) | | B RT?B l.?TﬁafT INE

-A . m - ’ - “m“ LJ-.' )
Lo o B - .

i . ‘The delay time result is displayed for
2 seconds. The display momentarily blanks, - :
‘ lthan the test I repeatad. : : ‘ .
| —
S ;;’,E.Error Messages
. . __;‘J : | | Table 3-14, RTS-CTS Delay Time Error Messages
s ) ii] . . A " . . R iR R t 4
. ‘g ' ' | ERRORMESSAGES. ~~  DESCRIPTION .
L - ]‘5 - |.RTs-cts Clear-To-Send not recelved ,
- No GTS o CTS should be within 1 second of RTS.
'5: ;} ‘ RTS-CTS ' ‘ It this message appears for longer than 1
e aor e  second, th «tast set Is stil waliting for
o o B " - RTS from the terminal equipment, _

once an error Is Indicated press BEGIN/END to stop the test. Corract the problem and start the test
- over. agaln : , ‘

' N T ' o L

O ()

. . R
L [CedeEnsEn

) L : . ' o y

K , ! ’
B .A R !D. 1
. .,: :/ ) ! , 4 i '
1 ’f:/l b . § H L
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. y v 3 ' l " B
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PRI L o L i 1 .
7 HP 49288 Loy "
=1 Operation . o S
. R ‘ STAPT up TESTING
‘ !
. 3-— h'2 End to-End Start Up Test
f Hp 4g2s8 HP 40258 1
RS-232C ]
: _ . ‘ ,
' . ANALOG LINE .
! ns.¢232c
. MODEM, ~"MoDEM i
N ur . : i
Figure 3-9. Typlica! End-to-End S!art Up Test /|
X , | , : ;
Descrlptlon _ - : o , y Co
, This test Is Used for halt duplex. switched carrler networks, Two HP 48258 Test Sets are
. necessary to perform the test, One Test Sef/'should-be configured to transmit first and the other to,
recelve first. The test is complete when 100 messages have been exchanged, however. the user
may terminate the test at any time. ;_, -
Testlng Atgorlthm o y ' o o
' [ER . A l\, :
i ; -Tran mit Flrst L o :-?‘ .. Receive First : _ \ . .
g SO Raiso RTS = . ’ o ' Look for CD on | '
., f,‘ Look for CTS S g Upon CD, receive nipssage 1
- Upon CTS, transmil random message . . Analyzereceived message for errors ,
“ - . DropRTS = .. - L It error(s), increment error counter
) Go to Recei\m r-.mt S ; ~ . ' Increment lotal message counter
Sy : . L | * Look for CD oft :
My ] o ; 'Go to Transmit First
;:,‘l\ { ' ' o : g o
Test Set Up
_“v';l N ' A
‘ o | you are’ using the RS -232C/V.24 Intertace you can not perform Start Up tests above 9600 bps
The XTC RTS DTR TD ON!(JFF sw}tches should be ON tor this test procedure :
r.,. | "‘A:l, B | : . o .‘ l ; .;' | NOTE ) . j 1
»‘x-;_ S "This test requ]res two HP 49253 Bit Error Ftate Test Sets, one for sach modem Sel up one
“ Test Set torecelve first, the other to transmit fiest, Press the BEGIN/END button op the set

| ‘ raceivlng tirst. Then press the transmittlng set BEGIN/END button,

. /- Set Up Inmucttom R ‘ - .Cholces ! Snmplo Display
Turn on the HP 49258 IR
o Y, 826 S
f S : * 1 !
. . O . | . ' ! ’ %
R W I RN
R . %
_}_., BTN
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START Up TESTING

pee Yy

P
HP 498268
., Operation

Set Up Instructions Cbolcen o

‘. Sample Display

. 1o select the modem data’

| 78, 110, 134.5, 150, 200°
= . | 300, 600, 1200, 1800,

D ¥ 2400, 3600, 4800, 7200,
A | | 0000, ExT. -

!

Lo .. | - RANDOM MsG

: , XMIT FIRST,

RANDOM MSG
. RECV FIRST

B m::;}im Ff"’_'ﬁ,.-_

"ﬂ-l’

15‘

.:u,d

\ \r“{': .ha-.j'
T

r.:.‘J Lot

R m ‘

S Fh, o i s
: = '
e . f et . -

- Received meséage with errars and tetal transmissions .

T ,mv“

S RL;..,

_are accumulated on the display as they occur. : ' o ¥
0 ey ‘ 7 ; T L : g
to stop the test at sny timae, | ]
¥ o ) .

. b ! Tt*v‘-’t EE A )
Y ' ! R

i y L ;
1 1

over agaln. '

4/'Table 3-15. End-to-End Test Error Massages'

 ERROR MESSAGES

, NO GARRIER

" Garrler Uetect (CD) Is on.
“Carrler Datect (CD) Is off.
CTS Is not detected, . :

GARRER =~

NO CTS. !

DESCRIPTIONS .~ & V'

i, Once an error Is Indlcated press BEGIN/END to stop the test COrrect the pmblem and start the test

© . Test Results

IOO messaqes recbi\.. 4,

When 100 transmissions are complete, or' when
. 'the BEGIN/END button is pressed, the number of -
i1 - recelved ,4esages containing one or more errors '
*:: -and total nimber of;exchanges are displabed. The
_ - displays should be}read as follows: 3’ received —
;" . - messeges contain/d one or more: emrs out of * }l I
r

t
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i HP 49268 : - o N b .
. “Operalion . o ’ _ \ ) \ '

C ;-s‘-;';1!;i-n;f;;;";‘s‘f"‘ START UP TESTING - | a B
1 /3-23, Lcopback Test

- CONSTANT CARRIER
SWITCHED CARRIER

1) cpu

|

H5-232_C

. HP 49258
‘ _‘ TERMINAL

' Figure 3-!_0. Typical Loopback Test
- i L

Descrlptlpn h

p Thls test checks configurations In which the modem is looped back, For example, a Loopback start !

: Up test may be performed on.a modem in a muitidrop netweork In which the modem |s configured for
constant carrier in one direction and switch carrier in the other, The test s complete when 100
i messagos ‘have been exchanged however. the user may terminate the test at any time.

i Tesllng Algorithm '

T Ralse BTS
T Look tor CTS :
" Upon CTS, transmit random message

N

B

E

A

||

B

i

|

| - |
Immediately recelve message L | ; B
| - a
i

i

|

B

||

||

»

B

. Drop’RTS -/ : 0 . " : o o
~ Analyze receivad message tor errors , o 4
It error(s), Increment er; or counler:
s __Increment total message counter :
N Repeal algorithm S : o c

AT 'Tesl Set Up

‘ I you are using an RS~ 2320/\1 24 lntertace the Start'Up tests cannot be periormed above 9600 bps
“.The XTC F{TS DTR, TD, ONIOFF switches should be ON.

Sam»le Display - i

‘Set Up Instructions | Sl Cholces

. Tumonthe WP 49288 . . . 0
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R ot - S e A

.
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R cah

N

over.

| i , y R i
7“ lﬁ |I H 5‘3 ]' ;' | , <l }.4.:-1 :‘1' “ )"‘ . 1 : Vi .i},‘ ‘\I}' '
. e ' ' ) Loty ‘ )
| R . . b T HP4925B 1y,
| g A . Y T Operatfon '
l i
' o ) ‘ e b L it 1
o v R ; ! ! S
3 ' START UP TESTING o ) by SN
’ Sei"Up Instructions ’ ' iChdIces ' Sample Dllplnv ] \
! ; . T g 0 LR AT :I‘:_‘
Press to select the modem date "75 1101345, 160,200, | [FF i T o
! a 2400, 3500, 4aoo 7200 PTIERRT,
oy 8600, EXT | -; E}S%@
9 . I‘II =1‘! } H]l,l‘ .’ !I'l s “ J'j’
. . . . it H .
to select test. ‘RANDOM MSG D
| matoow e B .
b R ,
R mcmsae%e
) 1 ‘ ‘ W
Press Pe o
- . "
{ i
. J —
‘ " i ! -I ] ] ; B ! :
1 " . ; o ‘ i ! —
. -Recelved errors and total transmissions ere * 77 y, . ,
, 'accumulated on the displey as they occur, N . ) i AN
S g ' I_? i
" [ ! ' ¥
1 l ! dh ==
i . ; s 3-"]? B :],:l -
' ErrorMessages. ., o, v s f i
) ! " Mo, Ry _ f: L
Table 3-16, Loopback Test Error Messages S T R
Pt o R
ERROR MESSAGE lDESCRIPTIdN J ‘ SR
NO GTS : CTS is not detecﬂed SR ot I R AR
' y \ B : . ‘ .
o1 , ) ""'\«‘-; R ‘ _
CLOCK FAULT ‘No receive ctock !rans‘nons” L v L T -
o Were detected or, reoelve clock >9600 bps. 1. ' | ot
e 3 Once an error Is Indlcated press’ BEGIN/END to stop lhe test, |Corre§§ the problem ahd start, the Iest =
a ! o 'f)."" ] ; r.l j"':ﬂi‘ e .t‘ P ! Vr'!'.il
. m— . ! ) .!‘:I:=
.Test_R'ESUHS' v ‘ e Yy Tt Iy izt
T RERERAN bos
" When- IOO uansmissions are comblete or when, T *
.' the BEGIN/END button is prdssep the number of . .
" received messages contalning onv'or more arrors B
© " -and totai wansmissions are displayed. The g
- displays should be reed s follows:: 25 messages . SRR s

- were received with arrors out of 100 reculved
messagas - cr
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n_:’ : PRI NT o
’HP 49258 SR B _'krr ,1 .sl‘l’l.‘_ll"" : L : [

;‘ ' Operail’on ]E n ’ ‘;‘"”’_"JI:‘,]‘] : i’ p o Co

. 1 '! ! }”“\'I ' v o I i l: yii! L . : 1 i

PRI A
o A T A ‘fv " START UP TESTING ,',

b T Lo o
' -24 Remote Test for Bell 2089 Modem R R ,
‘v‘, [T N '»‘.‘; l’ i
‘ )‘ ; 3 j'h l? l} ’ ?._ ‘ 1
i’ i )l' ‘\]{; l!‘!! Y w hy Hb 49258 . ‘_ 0o IIH : . ;',' ‘,".‘]“ .

ANALOG LINE -

fo ‘ R-232C

e " RERY s ,,?‘l RPSLEFS I ay i \

REMOTE
“7 BELL 2088

| Y b ::?LOCAL SELL 2088 - {RT hutton prassed)
Broe 1 . ' o ! ‘
© ... . Flgure 3m. Typicnl,l}e'l,zow'M°d“m““°“"°-‘8 Tast
. X it R . P r‘] I:l‘i'"“‘:l’”'“].' ' .
. L ‘ . : | [ - ‘ i

Descrlpllon L Voo ' .h ,‘ ‘.‘_;.,‘, \ :
5:‘ : f\ |\-: Ry [l 1\31 .‘\‘ ' i ' “Y R l{ ’ i

s l »ﬂs tesg performs start up tests uslng the remote testluapébiilty oi the Bell 2088 modem.

»Testlng Algorlthm F Lo ey E e N
h\\ C g _ ) A C ( R (-
.“' B RalseRTS ooy RS F_s.t: T : ,
' 'JLOOK for CTS i . L T |
“Upon CTS, transmit mark tor 15seconds T _
. DropRTS Y L - |
* " Look'for CD on"“ oo e ey 7 Co
. Upon CD, examine recelve dafa  '“' - »i . o - :
'Analyze recelve data as follows: .. B T A TR T U U O

L } ) BRI , ‘ P ."\, S FEE 711 ]

N l\ . '}!] - Y - SRR S PP S t ) ' ‘ o
] LT Table 3- 17. Bell 2088 Remcte Test Results, L

9

ST A ‘-‘Messms*necslveo " 208B PERFORMANCE
.., |/BY4s2sB ' | RECEIVER, TRANSMITTER
| | | | ' Mark }!‘f;;‘:[ L gqod gccd
J ll ’ ) M;rk with ;rrors Nl l'g: 1 gqod“"' -  ‘errorm.: x
o -“i.l ISpaca ‘ff ‘ 'l.-.w;‘ N : ‘i\\w 'elr-fo;,\‘,}. “gqod "
‘ L j Spact; with, err::rs .? _ é{fb;'s'f\f.' 'f'i(.é'r‘r}ﬁ]"

Repeat the aigorlthm. . s:_‘l‘_-‘l. Ry i
: : _"' ‘ bR .

TS

”a'

T Js data rate is'aulomatlcally conflgured by ihe HP 39253 ;.3_'-; v

.
i

-
o
A
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Press

; HP 49258
’ . Operation

¥

' START UP TESTING

HP 49258 Set Up Instructions

~ Cholces Semple Clsplay

Turn on the HP 49258

. S UGB ITRERR)
B EC R
TFPRRTER |
RRENDIERZ0EE]

MARK MSG
REMOTE 2085 ,

to start the test.

)
i

J

‘ to stop the test at any time

'

|
R LT

)

o Ismefre%fs??s

ERROR MESSAGES

t

N N
v

', Teﬁle 3-18. Remote Test for Bell 2088 Modem Error Messages

ERIROR MESSAGES

' DESCRIPTION

| canmien

| /MO CARRIER
. .| Nocts o
S ‘ Lok FAULT

. : .
] i

, Carrler Detect (CD) Is on.
Carrier Detect (CD) is off.
. CTS is not detected, '
' No receive clock transitions were
detected or receive clock > 9600 bps,

When an error is lndtcated press E"*‘IN/END to stop the tesl .,Correct the prc .iem and start the test

over. agaln v

TEST RESULTS

The remote Bell =208 rnodem .ecelved 15 messages
i uwith srror(s): and transmitted 1 message that was
recelved wlth error(s) out of 100 messales exchanged

J

i . '
1
. 1 .

1 ) ! . .. !

:'|;

e

T

These results are displayed In terms of lhe perlormance of the remote modem.
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' '3-25. TESTING US!NG THE spscw. FEATURES

Cwpasass oo ‘

O'per_atton : . . , ; :
] L . . . ] { o o !

By using the shift funcilon as shown In the lollowlng Instruelton sels, additional test capabilities may
be obtafned o : : , w

3-26, LOOPBACK o o -

J “ .= : ) ; i

) Lo : o

" This mode'ﬁu‘ts the Bit Error_Rate Test Set Intoii;n internal digital Loopback;conflguratlon.

T

Press to select internal Loopback fea:ﬁre. l
| &%@&EE"EEQ@E@I
I W ’ ! : '

The TEST DURATION button must be pressed while the small SHIFT annunclator is visible on the !

- o upper- dlsplay. Il the button is not pressad beiore SHIFT disappears, the special feature wili not be

S
e

activiatad _ :

“f‘, .. ) !
Press the BEFIT butlon to return to the set up menusr The Bit Error Rate Test Set Is now In dlgltal
loopback ‘

[

-To return to normal operation,

2\, torelease internai Loopback o X
fealurs.

[ . I ]

i




, : : : HP 49258
Coo C ~ S _ _ Operatlion
o . | 3 ~27, INJECT ERRORS
. . The INJECT ERRORQ fealu'e may be used before or dur!ng a test sequence.“' To Inject errors during
e ‘a lest follow the prooedure below _ ’ ;
[ !
. ) Press to Initialentest sequence. 5""3&‘;2@3"% w“‘ BE
. ’ Press to inject errars during the test, 4’6&,&{; ,}g;‘!’ra*é,BE
pns | ¥ ;Ii:'ﬁle{r:‘ai:\- TRERRS,
. s
g ’| . " ) . ‘; | .
' P | SRR
. 1 . ! ‘. SRLSI LA Iu P R
T ‘ ;fiemeiﬁeﬁﬁlééﬁzu-
. ‘ When the DATA RATE button Is released the dlsplay wlli return to the testing dlsplay. !
% | Errors may be Injected as frequently as desired,
Ve TR 1 ) 3 i
'° To Inject error before In! tfaling a test, for example when transmlt!ing on a half! duplex IIne, use the
" foliowlng procedure :
4 Press , then to inject errors. Q‘ M@@n gﬁ 5324 B
8 5 | i@omﬁo&ﬂ%n |
L ' ! ‘ ' ‘
. i . 5§MH§B;I%TE%ERR€
. INECTEIERRS]
oty : *
| R , SHNNABHTAERR] ,
' ! R e
- The DATA RATE button must be pressed whilo the. smal! SHIFT annuncietor 'l!s visible on the upper

dlsplay If the’ ‘button Is not pressed before SHIFT disappears, the special feature wlll not be

acllvated The display wil automaticaily relurn to lhe menL after injecting errorq . |

‘ﬁ”. o ' AJJ" ' . P . : ! , 1 ,

o o b .

j !
 3-33 -
‘ . i -t
) P R } '
7 o .- | ;
L = = .:5;:__;: . ; i.




HP 40258 SR oy
- Operation L - ‘ : D ]

3-28. CCITT

Changes lhe standard 1000 bit block length to block lengihs equal to the pattern salected, 511 or
2047

to change to CCITT,

| %ﬁﬁf@@_ﬁﬁi@%ﬁ

The PATTERN button must be pressed while ‘the small SHIFT annunciator is visible on the upper
; display, If the button is not pressed defore SHIFT dlsappears. the speclal feature will not he
‘ actlva!ed

“ Prgss the BERT button to'return to the menus,

. 1
PATTERN seleclions will now be CCITT only (511, 2047, FOX).
To return to the 1000 bit blodk mode o ;
Press J!*‘J
] - | '
Press the BERT button to return to the ménus. »
oot . : - | ’ : o . !
. : ; ! ! ) N i
N o ‘ o ‘ . i :bl-}ﬁl_] 1 | f ]) . .‘ '
AT .'
R ,
~'.\: ' ||
. ! ) '- .E‘
¢l " ‘.I ' ! . !
1 : 1
N ’ !
3-34 ‘ . :
| ] ' ' .
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1 | | - - L | - ~ Model 49268
Lo ) o : S " i Pertormance Verification .
:":\}l g | ‘. ' ' K ‘ | i ! |
I;. : | | rizi", by |
| R ’ SECTIONIV ' S
B o o .;. ¢ f| I . ! ‘
T | PERFORMANCE VERII‘ICATION
. o CL | | | ;
SN . ‘ A L o . ' ' 4 7 J\"
-, 4-1. I_NTRp_DUCTION | . oy
\. . i 1 4 v : EERIAE . . : . ; ' I
0 'Tests in thls sectlon verity Instrument pertormance These tests may be used as part of incoming
. o inupeciion and can be’ pertormed without accessing the instrument’s: Internel circuits, 11 the
5 R Ainstrument fails these tests ret‘-' to the Service Sectlon '
4-2. EQUIPMENT REQUIRED‘ ‘ g
© . - Table 1- 2 lists equlpment requlred for the Pertormance Verltications Test 'equlpment wlth equlvalent
. speclﬁcations may be substituted " Pl ,
J : ‘ i . ‘ I : .,_ il k‘ v :
It E \4-3. TEST-BECORD o ‘ B g .
& . K - oo : : . ' , . ) )
] i:l -x'- : - : DU )
P Test results may be recorded o» the test record located at the end'of this seclion. Resulls of tests
.,'. : recorded durlng Incoming inSpection can be used tor comparison in maintenance or troubleshooting , ,‘ y
i X . . : i it y
- ,4-4; SELF CHECK R . B A
’ - l .‘ 3 . oo . ) . - . v ' J‘- ,- it
. .. selt check is automattcally done each time the Instrument Is peWered ug. i the Blt Error Rate T*st ,'_', '
e . Set passes, the LCD display readS' SELF TEST PASS. o L e -
S _4_-5. PERIODIC PERFOBMANCE VERIFICAT_ION BRI
. | .\ K .‘ ) | . -3 ;,;i,[. . “V
e This. Instrument requires periodic pertormance vertﬂcation The instrument should be checked eVery
oy . - six months using the pertormance tests Performance tests should alse be pertormed tollowlng
.’ - yrepalr._ e , IS : » ey
G I : B ; ’ A ' E ' . ; AT
‘.' ‘! ", :tl [ J
\; s ‘ 1 ! i - E
.‘-_ Fa L : i J ' i ' |
1 ' i ‘k ’P '
: e
; i v i
! ot ‘_'I b “ -
- ! | { 1
N 4-1 , 1! - o
e EIR
! 1 . it 1
1 . ! ' ‘ ’
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. 3 !”’ \ I’ ’i f“]‘ by i 1t
! ! , i r\‘ s } | 5 Ii! T i

SR HPf4szsa

>.||'II\ St .-'!I

‘_i.h’, Pertormanna yermcation v " | RS e ey

'!l'i. "" ,nr‘ ; ; . T : P RPN

2) v

o 4 m PERFOhMANCE VERIFICATION n=.s*rs e Ly
" '4-7 PERFORMANCé VERIFICAT]ON;, o . o ‘ SRR
s '1.) A LAt AR . o : . -
; ,'Descrlptlon ' T j
This t@sl .vermes fupctlonal
pa,ts to 'the test, - LRI R N L v
3’ e : j'."il . .‘.'a." j,-' o !"-*“ | T ' N
L v l"fii" Se!f Test NP K NIV ’i'.f"" i'-!./ B Lo 4"". "“
PN Verlticatlop of lntarface Monitor Displays ] L A o

i} 8 i;;f:-"‘ (.ontlguous Blt Error Test: * .I' [
L ‘ TBSL":;';' E”. I
T
SRR

‘ Jf‘ . "7 ea‘f‘ 22 26 AWG sing!e. slr,., %J wlre

"or PETY 1208 for Rs232” "
*orETZSHGforvas

'

..Te'st sat and sel lt up as;f:ouov.rs
‘,.-,l' : Con h".l’.\' 1;',»"!”* Lo ¥
: ""f'-}ff,'f” 59' }he XTC 'RTS, DTR. TD..ON/b '.‘BW,ﬂcthes to the OI\\ posilion. ;
A b Set the Breako.at Box swltches to the. GEOSED poslt[on. f‘;' T

.";"l'

o

,(<._ . il ;, y :}“' S '!lii l:‘}n[\\ ‘_ I‘{‘!,';‘jwii'l’“ . [ 3‘”! :‘;‘! i
(,, Test Procedure ‘ N l-a',‘;{i,s’,'f, Coanh - o
5 ¥ ‘» [ [ rl-“" |'1 . ‘_:- },"_;.‘; Li t . ) " T
B ) .- i o ; -1 [ ik R i . " !
Y : 1.~ To execu!e tpe Selt Test qutckly press the followlnb blslto'1$ In the or
N . JBEGIN/END T R
'\'n -|. .y ., : STAHT}UP ) | |! :;"!i }: 'Ji'f T

§ RS BT B J"\ i,, ];_ /p} :I. . S

i3 ; ! i

9 lirsl dlsplay Iﬁentmes thg qoﬂwén‘e. it

Iz |
.[ U'"f‘-
L [




b 3 \A display sequence comes up next Al segm
to parsgraph 8~ 62 In the Servlce Sectlon.

S ‘ In
i £y : . H ey TR
S T
N A Con i
v . A i et
N P A ﬁx&ﬁ?@&}tﬂ&% -
) [ i !‘I \ L‘.@‘q.m 19;4;’
ll,‘,’.- :!;l. ‘i‘l:’r .\'*}‘ g.l - P ;| |
:.T; . . \‘ "i S .‘j R | I:L‘ -| \ ) ‘5 M‘ \ ‘ | )
3 ’ T
"‘w 4 Nexl the power condilfon is ‘ispiayad )
Vol L . h . s
|I|u = - ; |':‘ )
l*f a Tnere Is sunic!enlpower. Yo
) '. . ‘r .‘ }’" e )
“l f :‘;l.' u.- . l-
v ) ) o . - . ,
'i'JF',: Yo .";l “.|.
]“} i e "" b
[ R : o
. '!-\','l; ) 1.“; . E
' ; J E .EE \.l;l :‘ ‘ ."I i ' : . . =..;
’.} n ¢ ! \‘;'= Y !

‘ HP 49258
Pertormance Verification

Tnts should be lit as shown below, If not, refer

: 'i| ' ""?" ") 1 : bl
1, X ' llJ?"‘_.J _ Speeont P .
to . . l'; |
f! AP v “,111)- '
; ‘” i \.,‘;f. A g
‘:_“i‘i- -::J'“F ~‘,,‘, 1j j'el. 4 .’ =
‘; "l“ | . I"\'.'-'i:‘ "‘ ‘zil“_{i{”j NRT g}
g i)f! ; m«.,g ”"'[- N
f\!ter berqorfplng t‘1e selr tests lhe Blt Error Rate Test sel will display;
. ’ i iy ;
: 4l gy ‘ F R
J‘f I[ ('I!'!;L' ) ! b .ll-: \‘| 'i‘g "
f”‘! ‘i I! 5 g Vi . ;} 'i
a; the Ins .does not pass Self ‘Test a FA||_, message With an error code i3

| Check the powér. ‘Turn oﬂ lhe HP 49258 It runnlng on batterles, the batteries should be
L '_.reptaced Al running on AC power (using an HP 18185A). there Is a,fault in the AC line or .
"fl';\" In theHP 13 BSA"u‘l\Ir ' \pl'lJ '

Hlspiaysd Refe} to Table 8-8iin the SeFv!ce Section for:the error ¢ode descrlplions

zéumant

: aph 8-62 forjtroubleshootlng procedures. i |
. ‘~' }p :, o 'i; , :
ey St R
l,“ . ' !i .‘l":-iwi
v ! .‘,“ )
E i o
i o el vy
LR} “. 1; “ I’!‘
. i =| c {\ L‘ ,j_l"l ,
.|3‘ A ,.!,i“‘ \‘| o I-.;.'| I'!':.[!J
1 . Y ‘ _’,5 ‘ '-‘5.“:.,* v
S i b . l:‘
. E . ' Al'_‘:,
i [ "‘._} .
ré . _. : ) L i ; i;’



WP 40258
Performance Verlticatlon

: !
! . .

4-8.- Interface I.«st Procedure
t , .

HP 18183A

1, WET1 1293 Is available, !o!tow the set up procedure given In paragraph 4-9 and begin wlth
' _ step 4. lt nhot, follow the procedures below. , _ .

2 Loop. the plns on the Breakout Box swttch as shown In Table 4- 1
- . NOTE '

When the Breakout Box switches are set CLOSED,
the two. sides of the Breakout Box header sirip are connected together,

3

Table 4-1. Breet‘tout Box Switsh Jumper Configuration -

S o .0 RD .
- ~!-I 3 . ! ] v . RTS ' CTS .
SR R ] > > o
: o b | ers ¢ o |
S .. -"" [ - . . BHHB‘ X H 1
S N H >_) 22 | o | |
Ty Wt . L . : it .
,sl." . -;_‘-‘_ ‘ X I . oy s Hc . 'J . ; :
.i Connect pln 3 (RD) o! the Breakout Box switch to the MARK/SPACE MONITOR. '
- HP 18184A' ET 25113 must be ueed Set-up for ET 25113 Is on page 6-5. Start testing at
- procedure 4-8, step 4. . , , _ : _
4 :It any )ot the folloWlng teets tall, go to the Troubleshooting Sectlon in the appropriate
o appendix (Appendlx C for RS-—2320N 24 Appendix D for V, 35)
.. B, "\,J'Mter the BIlt Error Rate Test Set displays SELF TEST PASS the I‘n‘stru'n!ent will display the
Lo ,top level menu. Press DATA BITS twlco and the data blts part of the display wili blank.
A The toltowlng lntertace Monltor displays should be flasting: |
S N L RD
S e 0 RE !
a AR MARK- SPACE =

""" MARK SPACE dn the display will be OFF With the HP 18184A Interface.




i v |
l o \ . - HP.4825B
S ; Pertormance Verification
L . . b The following Interface Monitor displays should be on:
' : | . ' DTR DSR - J
; _ o ., RTS CTS
.- o | | ' . CD ! i ‘I,D : : Rl
. L 8 Turn the XTC, RTS, DTR, T, ON/OFF switches to OFF. /
L '{‘ . @, The INTERFACE Monitor Dlsplay should blank MARK LCD wlll be onitET Is plugged into
. - S MARKISPACE Monltor . .
ST 7 'Turn the XTC, RTS, DR, TD, ONIOFF swltches to ON,
A ) 8. Preés"BEVGIINIENﬁ and start a Bt Error test, the followling should be displayed,
P . " Il
By . i
B |
. 12 Press’ BEGIN/END to start a Bit error rate Test with asynchornonous framing. The
, o o follow!ng shouldbe d[splayed _. o ‘
_ | 4-5 ‘ ,
! , ' I
o |
R -



HP 49258 :
Performance Verlficatlon

13, Press BEGIN/END to stop the test. _

14, Préss,éTAnT UP.- ."‘° top level menu will bé displayed, 'k

-a, The lollowtng INTERFACE Monitor Dlsplays should be OFF,

y

For the HP 18183A

3 1

™ RD F
RTS cTS
..CD Rl

' For.the HP 18184A:

0 o

cD © R
MARK  SPACE '

4

16 Press BEGIN/END to start the test The followlng should be dlsplayed

T - _”TIME" and "0 M,SE_C" wiil be flashing when test s running,

To continue Performance Veritication, go the&para‘gra'ph 4=10.

[
|




R o : R | HP 49268
S ) : Performance' Veriticalion

. -, PER?ORMANCE VERIFICATION USING ET11263
. | ET11293 is a =~ connector used to check the Inlertace cIrcuIts Table 4-2 lists lhe paris.

. 1
t . §

Table 4-2, Material List for ET11Z293

L

1251-0063 1 CON:RP 25M PLUG
1261.0352 . 1  CONN 145BUSHING
1251-1438 . 1 CONN Hooo
1251-4431 1 JPOT

1 " ‘11
|I'

The wire connections are the same as given n Tamo -ﬁ Q. To assemble the cable coinect a 12 Inch
" saction of wire to pin 3 of the CONN RP 25M Piug (’1 251-—0063) and attach the other end to the CONN
Post. Attach the assembled ET11293 cable to'the TO DCE connector on the Interface. Plug the
other end of the cabie into the MARK/SPACE Monitor. Eight leads are requlred, the eighth lead
connects pin 3 (RD) to the MARK/SPACE monitor. : o :

! .
gt

R S s EsSssE
a
=
(g}

Table 4-3, Breakout Box Switch Jumper Configuration
P : oo '

} i

HHs :

j

e, B’emm to step 4, parégrébh 4-8:andl follow the test procedures
f.g“ r . ! . ’ . . . ‘ -
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4-10, EXTERNnL CLOCK TEST. R - .

! Desoﬂpﬂon ."

b

Thrs test verities operation of the HP 49258 at 72 kbits/se.

:'_ N Equipment Needed

HP 3326A Function Generator
2 ea . 22-~28 AWG single' strand wire .

Test Set Up _

T 1, Set I.lp the Functlon Genera!or as follows:

Func' ! ‘ square wave ‘ ' ‘ .
; : hplltude ¥ 10 volts peak~to-peak '
N ’ -Frequency 72 kHz.
- bC Oﬂset 0 .

HP 13183 (ET 11293 must be removed) |

2 Set up the HP 49268 as l’ollows.
" a. Setthe XTCIRTSIDTFIITD switchas to the ON posltlon : o

b. Set lhe Breakout Box switches to the CLOSED position.

T

. G Place a jumper between the Breakout Box switch pins as listed In Table 4-4,

o Table 4-4, External Clock Test Jumpers

2 (Tb) to, 3 (RD)
156(TC) to 1?(Rc)

HP 18184A' ET 25113 mu,.t be connected with It's cover remo\red

a HP 18183A! Connect the SIgnaI Generator output to Breakout Box swltch at pins 7 (ground)
T and 15(TC). ' !
o HP 18184A: Connect the Signal Generator oulput to pln U (SCTE(A)) and pin'B {ground).

1

Procedura
i SR Turn the BIt Error Rate Test Set OFF. then ON.
2 Press the DATA RATE button unti EXT Is displayed;

.3 Press the BEGIN/END button. The top dlsplay should read:




o I , | o HP 49268
b | , - Performance Verificalion

o - . Table 4-5, Performance Verification Tes! Record

1

EST B . PASS | FAIL

SELF TEST
INTERFACE MONITOR DISPLAY

CONTIGUOUS BIT ERROR

‘ | 'ASYNCHRONOUS BiT ERROR
e RTS-CTS DELAY

EXTERN: . CLOCK

R -
-

R . ety R T - - Tt - .
5 R e T T TE AL - ST e L

I o=

 4-9




- SECTION V
ADJUSTMENTS

)

5. INTRODUCTION

|
I

R

;‘H N ‘Vf':“-“‘ ‘.- . - ;.- . -

~ The HP 48258 Bit Error Rate Test Set heeds no adjustments.

HP 49258
. AdJustments

)
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‘ Table 6-2 llsts lhe replnceable paris In alphanumeric order,

| ; HP 49258
: L ’ - o ! Replaceable Parls
, SECTIONVI
' REPLACEABLE PARTS S
6-1. INTRODUCTION | ! >
I ! 1

s
' ! | }

This,seclioh contains Intormalion for ordering replacement parts Table 6-1lists lhe abbreviations
I..Bed Table 6-2is a list of replaceable parts, and Table 6-31Is a manufacturer’s code Iist Figure 6-1
Is an exploded view of the inslrumel.l ' :

6-2 REPLACEABLE PI\\RT‘S. LIST b

} 1
Included ls the description, quanlity

(total used'in the Instrument) HP part number, and manu!aclurers part number. Chassls and

| mechanlc.an parts are listed in lgure 6-1. y
6-2. ORDERING INFORMATION ', . " o
, l I . \ V . i ". i ! ' I

+ To order a lisied part, unle the HP Part Ndmber. lndlcate the quaptiw needpd and address th.e order’

to the nearest Hewlett-Packaré office. When ordering a part not listed, include the Instrument model
number, 'and serial number with a physical and lunctional descripﬁon of the part Addresk the ofder

to the nearest Hewlett-Packard office. " & i i ,
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Tabla 6-1. Reference Designators and Abbreviations

LY )
AR ,
L o : REFERENCE DESIGNATIONS
A e assembly o J = electrical connector y | T8 = terminal board
Yl B = fan; motor I Istatlanary portion, jack TP = test point
. BT = bhottery . S L = coll; inductor U = integrated circult;
Cc = copacitor MP = nisc. mechanical part ' micracircuit
CR = Code; diode thyrislor. : P = glectrical connector 1 v = elactron tube; glow lamp
1, T varakttor , imovable porticn); plug VR = voltage regulator;
' oL = delay line | 1 a et ransistor; SCR; S breakdown diode
os = annunciator;!temp; LED , iriode thyristor | w = cable
| E +/: misc efectrical pnrt R = resistor i X = gockat
F = fuse: Gy RY = thermistor Y = crystal unit tpiezo-
P = filter P 5 = switch; jumper  dlectric or quarta)
v H e hardware T = transformer '
y o | ABBREVIATIONS - !
1y 1
‘ A, = Bmperes DA = diemeter ! K ~ kilo 1109), kitohm
\ AC = alternating current O I 1] = dua} In-line package :
,"!\ ADD | = address . . DPDT - = double-pole, double-throw LED = light emitting diode
' ADJ - = adjust, adjustment ’ DPST = double-pole, single-throw LFT = feoft
AL = aluminum ‘ ‘DR, = drive i LG = long
AR = as required DRVR = driver /: | LH = lefthand
ASM , = algorithmic state machine DSPL - = disploy : LKWR = lockwasher
ASSY ' = assembly .0 DTL ‘= diode-transistor logic . i Lp = low pass
A » ' : LS = low power Schottky
. B . = basp ‘ E = emitter . . LSB = least significant bit
' ] BCD = binary coded decimal : ECL. = omitter-couptéd logic
'BeCu, = berylliumcopper ' . | ELECT' = electrolyuc PA = milli (10-3), ma'e,
1 8IN ' binary -+ | | ENCAP = encapsulated meqa 1106}, megehm
BLK = = hiack : o EXT = gxternal , "| MET FLM= matal film
BLU . = Llue o ‘ EXTR = extractor , MET OX. = metal oxidoe
BP. . = banlpass b ‘ " MHZ = megahertz ,
BRR - = brown . F L= femal; larnds - | MFR = manulacturer
, BRS., = brass, ; | FF e ! tiipfiop ! S MINTR = miniature
" | BTU = British Wjermal unit FLM = litm ' S0 T MISC = miscellaneous
' S o FANT  U=ifromt | i MOM = momentary
c: = collgctor | A FXD . ='ifixcd L MOS = metal oxide semiconductor
/| CATH = cathode .- ' . MSB = mos significant bit
\ cw = counlerclockwise . G .= glgd 1109} . : MTCHD = matched
v DPL = padmium plate . i ;G’:g = germanijm S MTG = mounting '
X CER .= ceramiz T GL = olass - . MTLC = metallic'
'y CERMET = chramic met fin) ,| .GND 1 = groundied) = ' _
L ckrs = circuits /- b 'GF J..' = General Purpose N = pono (10-9;
ey [ CAM = carbon filah ' | GRA: = gray, | I N.C. = ‘normally closed, no
; CWK' = clock , Lo GRN = green. ;. ] * conneclion
| CUR - =oclearr | ‘ a Dot NE = ngon
] CMO3 T = cu\wplamemar\rmetal Yo H F ‘henries C NO. = pumber !
N oxide semiconau.ar Iog:c ‘HOW = hapdware | | ’ N.C. ;= normally open
;I CcOM Y, T = common T ar HE¥. ° = haxagon, hexagonal, dix NP . = No Polarity
; LlnoML = commerciot v | HP = high pass ] | NPN ., = negative-positive-negative -
1) FOMP = composition 'V} HR ' = hours) ! ! NPO = negative-positive zero (zero
L COMIL: = cor.npfa‘te S HZ = Hem : ) ) ' ; temgerature coeffician?) ,
.~ {1yCOND = conductor i N D ‘ J ‘,'; '. | NRFR = not'recommanded for
b | LCONN ‘mnrieclor' [T Ve = nnlagrsted circuit | .+ field replacement e
ooyt i)s CONYY = contac} ‘ Vi o = inside diameter, 4 NS = normally shorting, .’
_,)-"I-l CPASN compressmn n ) N = intermediate frequéncy _ nanosecond
}.‘i '4 .‘».5' ICTL ‘r\ F? complementaryv_, o ) ‘lN = fnch, Im:hesI o | NSR - = nat seﬁarately’repleceable
DR B '-1 i transistor .bgic oL : INCAND = incandescent - | NYL = nylon
7,';:1}1 CW‘! ' = c-ock'mse . ,l: i} INCL =, includeisy *, : !
‘.;i_i'r_Q'.li ‘.‘a,{‘il *‘ : )= : "l OSUL =l insulation, Insulated OBD = ordar by description
h\ Il :d ‘?l.’.i'!” ‘~~’"““°’: T “INT, =f internal ‘ oD = outside diameter
W Jpb s direct current , 2w b ONTL = internal ORN = orange
1 DEPC | = depusitedcarbon T ] ' S AR |
A A B : I

i

I [ ]

: . 6'1'2 ‘. . | . . ‘:";;

"):,_‘_Q Vo y ;
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Table 6-1. Reference Designators and Abbreviations (cont)

. ABBREVIATIONS
l P = pleo(10-1 2 RVT = rivet TRN = turn
. PC = printad cireull RWV = revarse working voliage TTL = transistor-rransistor logic
PCA' = printud-circuit ossembly TYP = typical
'. PF = plecofarad 5 = spcond
PIV ' = Peak Inverse Voltage sB = slow blow Utgi = microt10-8
‘ PK = paak SCR = silicon controlled rectifier UF = microfarad
. PNL = panel ! ' . SE = salenium us = microseconds
- PNP = positive-negative-positive SGL = gingle
' P.P . = peak-to-pank Sl = silicon ) = yoltis)
PPM = parts per million | SHK = shank VAR = yariable
. POLYC = polycarbonate SIp = single in-line package vCO = voltage controlied
. POLYE = polyethylene ' SKT = sacket : oscillator
- POLYSTY= polystyrene SLDR = solder . VDCW = direct current working volts
PORC = porcelain SPCG = spacing VIO = violet
. POSN = positionts} SPDT = single-pole, doubla-throw VNP = no polarity voltage
: POZI = pulidrive SPST = single-pole, single-throw :
PRV = peock réverie vollage SST = slainless-steel w = walls
. PWV = peak working voltage STL = gteel WT = weight
P/O = part of BY4 = gize J ww = wirgawound
‘ L WHT = white
R = ring T = up wiP = wiper
‘. RAM = random access memory TA = 1antalum wiv = working inverse voltage
: - AOM ° = read only memory CTEL = telephane ‘ WSHR = washer
‘ " RECT = rectifier ' T.C.~ = Temp. Compensated, '
1 A = radio frequency : temp. coelficient X = {imes, multiple
. RH = right hand THKNS = thickness :
o RMS = rool-mean-square n o, = titanium YEL = yellow
C | RND = round ! TGL = loggle
.. ‘ RT = right hand THD = thread ZNR = zener
_ ‘ RTL = resistor-iransistor loglc THK = thick
. ! RINT = retainer JOL ° = 1olerance o = phi, phase
: RYRY = rolary TRMR = wrimmer
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1

‘ Table 6-2, Manufacturer's Code List

Mfr ! | Zip i
‘ Nlo. ! "1 Manufacturer Name Address Codo
: ; I 00000 1§ ANY, SATISF \CTYORY SUPPLIER

- . o112 " ALLEN BRAJLEY CO MILWAUKEE Wi 53204
L 04713 | MOTOROLA SEMICONDULTOR PRODUCTS PHOENIX AZ 86008
' 11236 CTS OF BERNE INC BERNE IN 46711
| . 19701 MEPCO/ELECTRA CORP MINERAL WELLS TX 76067
-, ‘24546'; CORNING GLASS WORKS [BRADFORD) BRADFORD PA 16701
- , 28480 'HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304

’ ‘ ' 3L585 - RCA CORP SOLID STATE DIV SOMERVILLE NJ
. 5’, ‘ 32.93 INTERSIL INC ; CUPERTINO CA 95014
- 66289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247

L

b 1)




h i
. '
g
Fﬂ

n

Figure 6-1. ET 11293

HP 49258

Replaceable Parts

/! ‘
i .
Refergice " | HPPant | C Mir Mir Part
Dnlqnlltor- "Number D [Qty Description Code Number
N MP1 1251-0043 . ) .1 COMMECTOR RP 251 PLUG 04486 DRM-25P-KT5
<o e2 1251-0352 1} 1 CONNECTOR 145 BUSHING 04486 CA16220-6
npy . 1251-1438 4 H CUNNECTOR HOOD 04507 06-61226-1-A
., hPd 1261-4431 3] CONNECTGR POST 03206 47792

El
MP1
INSIDE
CONNECTOR
MP2

1

Data Lines Wire Together

Connector Pins

RTS —_— (TS C.D

DTR —~> GCD,DSR, Rl H.F,E J

SD(A) —=> RD(A) ' 'P.R

SD(B) —> RD(B) ' S, T

SCTE(A}) —> SCR(A), SpT(A) Uvy

SCTE(B) -——> SCR(B), S{:T(B) W, X, a

i
{
Figure 6-2. ET 25113
i
Reference HP Part c i : Mir Mfr Part
Designator Number D |Qty Descrdption Code Number

HPy 1261-4376 T 1 CONN ‘.‘L-PIN LI 05002 HRACIAPITCEH
He2 1251 -456€ 1 16 CONTACT-CONN M . ' 05002 100-2524p
_El 8150-0447 [} 8 WIRE z:mus [RKY COLOR RCCEPTABLE) 20000 ORDER BY DESCRIPFION




' f

Figure 6-3. Exploded View HP 4925B

HP 49258

Replaceable Parts

Table 6-3. Replaceable Parts

Aefeiznzee || HP Par C Mfr Mir Part
Designetor Number D |Qty Description Code Number

AL 04925-60021 3 | 1 R OISPLAY EOARD 20480 | 0A925-80021

A2 44325-60022 3 1 R2 CONTROL BOARD 26480 | 04925-60022

Al 04925-60023 ] 1 A3 TRANSHISTER/RECEIVER BOARD 28480 045265-50023

51 1990-0881 T 1 LCO ERRGRAPH 02577 | 48613310

D52 00041 +60912 L} 1 DISPLRY, #41C 26480 0004160912

D53 Q0041 -60912 4 1 DISFLAY, &IC 2E4E0 00043-609)2

04925-€.501 1 BATIERY ASSEMBLY (SEE EL-4FOR PART 5) 28440 0492662601

El 1261 -80%n & & BRTTERY SNAPS 01674 CB5-301-01

E2 1261 -3476 4 1 CONNECTO#R 01380 66306-1

E3 1251 -4746 2 1 CONN-FOST~TP-B0DY 03418 10-30-2121

E4 14200082 1| s BATTERIES, OV RLKALINE 05469 | MN1604

H1 2750-0193 e | ¢t SCREY, 6-32,,26IN gee10 | ORDER BY DESCRIPTION

H2 0520-0168 ] 1 SCPEW, 266, .5IN 04771 ORDER BY DESCRIPTION

K3 21600250 6 | 2 SCREW-PACH, 6-72, 1IN 0000 | ORDER BY DESCRIPTION

Hé 0160-18,3 3 2 STRANDQFF, HEX SC§EU +376~in 2B4ED 00-1621

HS5 0I60-1822 2 1 STANDQFF, HEX SCREW V16-1n 02170 G741-B-0632-26

H& 0180-1924 [ 1 S{ANDOFF, HEX os1o8

H7 31012620 1|1 SULTCH DPDT 02322 | 1201-v3-LH9CGE

HB 0550-0533 5 1 WIRE CLIP, PRESS ON 28480 0590-0532

J2 12514058 2] 1 CONNECTOR 26 PIN B 04726 3429-1002

It 1262-0431 Tt CONNECTOR 28480 | 1252-0411

[ 0442520006 o | 2 DISPLAY WINDOW 20480 | 04925-20008

ne2 I 31 -0460 7 2 KEYCAP, BLUE 28480 3131 -0469

ne3 A040-2142 s 2 Lo CﬂﬁRIER QBE6S obr-w0 76-NIN-LG BLK

nPi E040-4478 $ 2 LCD LINDOW 28460 5040-4478

HPS 049025-40021 i ] 1 HP 4B26B HOUSING 28480 04025-40021

HPS 3131=-0465 3 4 KEYCAP, BROWN 28480 3131 -0485

het 04625200009 3 H COVER PLATE 28480 04926-20009

HPg 1460-0510 B 1 CABLE CLANP 01924 8511 -26¢-00-6309

neg 04925-6’252I 3 1 HP 45258 FRONT PRHEL 28480 04926-62621

SU1 -8 3101-2603 2| 8 SUITCH, LOW PROFILE, SPST 06257 | HB1E-0800

wi 04525-61604 0 1 W), CABLE 20480 04925-61604

W2 04625-61603 -] 1 W3, CABLE 28460 04825-61603

ul 04625-61601 3 1 L4 CABLE 26460 Q4p25-61601

ui 04925-61608 2 1 w2 CABLE 28480 -| 04925-61606

H
i
6-6



Table 6-3. Replaceablé Parts

HP 49258
Replaceable Paris

Referstice HP Part C Mfir Mfr Part
Designator - Number D |Gty Descriplion Code Number
1
Al 04525-60021 9 1 DISPLARY EOARD ASSENBLY 264R0 Q4926-60021
i RICY 0160-6332 1 3 CAPACITOR-FXD ,JUF »-20% 50VDC CER 28480 0160-5322
AIC2 0160-5332 1 CAPRCTJOR-FXD ,IUF ++20% EOYDC CER 28480 C1€0-5312
RIC) Q160-5312 T 4 CAFACITOR-FAD ATOPF «-5% 100YDC CER 26480 0160-5312
AICA 0160-8312 7 CAPRCITQR-FXD &TCPF +~B% 1QOVDC CER 26480 0160-%312
RICS 0160-5332 1 CIPRCITORFXD ,IUF +-20% 100VDC CER 28430 0160-6322
AICR20L 1606-0074 1 1 DIODE APRAY 208460 1906-0074
1051 ., 1990-08832 7 1 LCD BRFGRAPH 2B4£0 1530-0E663
R1DS2 0004} -80912 7 1 LCD BARGRAPH 28460 00041 -600912
R1D53 1690-0883 7 4 LCD BARGFAFH 28450 1930-0883
ALDS4 19%0-0683 7 1 LCD BARGRAPH 26460 1980-0883
ALEL 1258-0141 0 | t REMOYERBLE JUNPER 26480 | 1258-0141
ALEL 1251-5285 7 i CONHECTOR-FOST-TP-HGR Z2E4E0 1251-5285
A1Js 04925-61604 g8 | 4 CRBLE TRANSITION 26480 | 0AD2S-61604
MP1 04925-20006 0 2 LCD WIDow 28480 04525-20006
nez 20402142 1] 2 LCD CARRIER 28460 4040-2142
nr3 A4040-2142 5 LCO CARRIER 28480 4040-2142
RIRL 0767-0487 8 1 RESISTOR 121K )X 128U F TCeOs-100 24545 CS-1/810-1213-F
AIR2 0767-0458 7 1 FESISFOR 61.1K IK ,125W F ICa0+-100 24E46 CA-1/6-T0-55)12+F
RIRIOY 1810-0037 3 H ESISIOR- HEIUOFFI b DIP 1.0k X 6 11216 161 ~1-R1K
RIR40L . 1810-0208 o |3 FESLSTOR-KETWORK B-SIP 66K X 7 01121 | zoeneed
RIS} 3131-0460 711 KEYCHP-ELUE 26480 | 3135-0469
RS2 3131 -0465 i |7 REYCAP-EROUN 7460 | 21110465
R153 311 -0465 3 KEYCRP-BROWN 28480 3131048656
ALS4 3131-0465 3 KEYCRP-EROUN 26460 | 31310465
A155- 131 -046% -3 KEYCAP-EROWN 264 €0 1310485
Al56 2121 -0465 3 KEYCAP-BFRQWN PB4E0 1310465
ALST 3131-0465 3 KEYCAP-ER QW 26480 31310465
ALSE 3131 -0485 k] KEYCAR-BEROWN 28489 31310465
RISUL 3101 -2603 2 | e SULTCH-LOW FROFILE 26880 | 3101-2603
ALSw2 " 3101-2603 2 | e SWITCH-LOW FROFILE 20480 | 3108-2603
RISW3 3101 -2643 2 8 SWITCH-LOW PROFILE 26480 3101-2603
AL5W4 3101 -2603 2 L] SWITCH-LOW PROFILE 26440 3101-2603
RISUS 3101+2603 2 8 SWITCH-LOW FROFILE | 26480 3101-2603
A}SUE 3101+2603 4 B SUITCH-LOW FROF]LE 2BAE0 3101-2603
R15U7 3101-2603 2 8 SWETCH- LW PFOFILE 268440 J105-2603
AlSus ;1 3101-2603 2 8 SWITCH-LOW PROFILE 26480 3101-2603
ALTPY 1261 -8360 5 3 CONNECIOP ~BEL CONIRCT 28450 12616947
ALz 1251-8360 5 CONNECTOR-SEL CONTACY 26480 | 1261-6947
ALTPY 1251-8360 5 CONNECTOR -SEL CONTRCT 26480 | 1251-6947
AIVICL 1820-2466 111 IC TIHER CHO 32203 | ICH78551PA
ALUZ00 1920-1672 § |3 IC GATE CROS. EXCL+NOR GUAD 2 INP 3LEE5 | COAOTIEE
ALU300 1820-1672 |3 ! ICGATE CHOS ENCL-NOR QUAD 2 INP L85 CRL07TEE
ALUACO 1820-1672 5 [C GATE €05 EXCL-HOR QUAD 2 INP L5886 CO4QTTEE
RiXDSL 1200-0463 7T L) CKET STRP T+CONT DIP-SQLOR 28489 1200-086°
RIXDS52 1200+0863 7 SOCKET STRP'7-CONT DIP-S0L0R 264890 1200-08%8.
RALXDS] 1200+0068 5 SOCKET STRP T7-CONT DIP-50LDR 26480 1200~06€¢
ALXDS4 1200+-0868 5 SOCKET STRP 7-CONT DIP-SOLUR 28480 1200+-086¢
RIXDSS 12003088¢€ 5 SOCKET STRP 7-CONT OIP-50LOR 28480 | 1200-0868
RIXDSS 1200-0868 "5 SQCKET ‘SIRP 7-CONT DIP-SOLDR 26400 | 1200-0888
RINDS? 1200-0868 5 SQCKET SIRP 7-CONT DIP-SOLOR 2g480 | 1200-0868
RIXDSE 1200-0868 5 , SOCKET STRP T-CONT DIP-SOLOR 26480 1200-0868
RIXD59 1200-0668 5 " SOCKET STRP T-CGNT DIP-SOLOR 28450 1200-0868
AIXD51Q 1200-0868 5 "SO0CKET STRP 7-CAONT OIF-S0L0R 28400 1200-0668
RIXDSIL 1200-0868 5 SOCKEY SIRP T-CONT DIP-SGLOR 26480 1200-0868
AIXDS5}2 1200-0868 -3 SOCKET SIRP 7-CONT DIP-SOLOR 28480 1200-0868
AINDSI3 1200-0868 5 SOCKET STRP 7-CON? DIP-SGLOR 208480 1200-0868
AINDS1A 1200-0888 5 50CKEF STRP 7-CONT DIP-SOLOR 26480 | 1200-0866
0520-0168 5 | 4 SCREU ANCH 2-56 ,SIN-LG 82 DEG 0000 | CRDER BY DESCRIPTION
0560-0533 5 | & THREADED INSERT-NUT 2-56 ,06-IN-L §ST 26280 | 0590-0533
04925-20021 | 9 | 1 DISPLAY LINOGY BLANX 26480 | 04925-2002)




HP 49258

Replaceable Parls

Table 6-3. Replaceable Parts (cont)

Reference HPPart. | C Mir Mir Part
Deslgnator Numbar D ;aQty Description Code Number
[ .
t
" A2 0AG25-80002 [¢] 1 CONTROL BOARD ZR4BO 04025-60002
[ F1d] 0)60-5}32 1 14, CAPACITOR-FXD . IUF 20% SOYDC 28480 0160-5232
R2c2 0160-6332 1 CAFACITOR-FXD .IUF 20% E0VDC 26460 0160-5232
R2CD G160-5)32 1 CAPACITOR-FX} , TUF 20% 50VDC 204680 0160-5332
RzCe 0160-5322 i CAPACITOR-FXD ,1UF 20% 50VDC 28480 0160-5332
[iF{43 0160-6332 g CAFACITOR-FXD ,1UF 20% 50vDC 2B480 G160-53232
A2ce 01€0-5332 1 CAPARCLTOR-FXD ,IUF 20% S0VDC 28400 0160-5332
R2CT 0160-6332 1 CAPACITOR-FXD ,IUF 20% EOVDC 20480 0LED-5322
RA2CE 0160-5332 1 CAPACITOR-FXD ,1UF 20X SOVDC 20480 0160-5332
R2C9 0160-3508 2 1 CAPACITQR~FXD 1UF O-Sx 100VDC CER 2848GC 0160-3608
A2C10 0160-5309 2 2 CAFACITOR-FXD JOOPF +-5% 100'uc TER 28480 0160-%309
R2ZELL 0160-6309 2 CAPRCITOR-FXD 1QOPF +-8X% 300VDC (%R 28480 0160-5300
A2C12 0160-5232 1 CRPACITOR-FxD ,JUF 20% S0VDC 20480 0160+-5332
A2C1d O1B0-1745 ] 1 CAFACTTOR -FXD LEUF «~10% 2QVDC TP 56289 160D156X9020R2
A2C14 0160-5332 } CAPACITOR-FrD ,1UF 20!& 50vDC 28460 G160-5322
R2C1S 0]160-5232 1 CAPACITOR-FXD ,IUF 20% S0VDE 28480 0160-5332
R2C16 0160-5332 1 CAFRCITOR-FX0 ,1UF 20% SQVDC 28480 0160-5132
R2CY7 018G-0374 3 1 CAPRCITOR+FXD 3OUF +=-10X 20%VDC TR 56280 15001 06X902082
AZCiB 0160-5232 1 CAPRCITOR-FXD ,IUF 20% SOVDC 26480 GlEQ-5232
R2CLO 0160+5122 9 CAPRCI TOR-FXD 1QpF 5% 20480 0160-5322
A2C20 0)160-5132 i CAPRCI YOR-FXD .IUF 20% BoOvVDC 28460 0165+-5332
A2C21 0)60-5122 9 CAFACIYOR-FXD 10pF [+ 28480 D165-5322
R?CRI 1805 -0¢50 3 1 DIODE-SWITCHING BOV ZOOM 1H5 D0-15 02237 FOH6X08 )
R2E2 1258-0141 8 A JUHRER -REH 2848 {256-0141
R2E}-CCITT 1251-528% 7 2 CONECTOR-POST -TP-HOR 26480 12561-5265
A2EL 125e-G141 [} : JUHFER-REMOVARLE 20480 1258-014}
RIXE2 12518360 5 26 CChNECTOR PYST ZB4E0 1251 -8160
RIED . 1268-014) B JunPLR -REH 2848 1258-0141
A2XE} 1261-8160 5 CONNECTOR POST 28480 1261-68360
' R2MEA 1261-8160 1 CONMECTOR POST 26480 1261-8260
RINES 1200-0607 [} 1 SOCKEY=IC )6 CONT DIF DIP-SLDR 20AB0 1200-0607
RZES 1251 -4787 2 1 SHUNT=8 POSLTION 20480 12514787
R2EG 1761-65285 T CONNECTOR-POST+TP-DBR ZB4BD 12515265
RZET 1268-0141 8 JUHPER REMOVRBLE 28480 1251014}
1
A2XET 12%51-8260 & CONNECTOR POST 28460 12%)1-8360 '
R2KES 1251-6J60 G, CONNECTOR POST 20460 1251-8360 .
R2J3 1261-0475 T CONNECTOR-SEL : CONTACT Z2E4EQ 1251 -C475
A2)a 1261 -0478 7 CONNECTOR-SEL CONTACT 26480 1251-0475
A2J12 1251 -0475 7 CONNECTOR-SEL CONTACT 28480 12E1+0475
'+ RIUSO8 1626-3005 0|1 YOLTAGE REGULRTOR 20480 1626-1005
R2R1 0157-0280 3 4 RESISTOR 1K IX ,)125w F TCaQs-100 2RSAE C4- IIB 10-1001-F
R2R2 0698-3458 7 H RESISTOR J48K 1% ,125w F TCaQe=100 2B4B0 0EPR-J458
AZR3 0757-0438 3 2 RESISTOR S.11K 1X ,1265W F 1C=0++100 24546 Cd=1,B8-T0-5}11+F
A2RA 07570438 3 2 FESISTOR S.)1K IX ,125W F [Ce00-100 L3201 CA=1,8-10-51)1-F
R2RS 0898+3359 7 1 RESISTQR 12,7k 1X 126U F TCa0D»-100 74546 CA-1/B-T0-1272-F
AZR6 } 0837-0220 1 1 TRERHISTOR ROD 20460 0637-0220
RZRT 0890 -3457 ] 7 RESISTOR 316K 1% 125U F TCe0+-100 05524 CHF=85-),7~}
AR 0868-3457 ¢ 8 . RESISTOR 316K IX ,1254 F TCw0»-100 0ss2L CHF-55-1 =1
A2RY 0757-0465 ] 4 RESISTOR 100K 1X 1254 F TCa(+~100 2E54E Cé-1/0- l6 =100}-F
RIR1O 0157-0410 3 1 RESISTOR 62K IX 125w F ICeQ+~100 24546 CA-1/8+T0-1623-F
R2R1Y 0757-04686 111 RESISTOR 110K 1X 125 F TCeQ++100 28548 CA-1/8-70-1103-F
A2R1Z2 0757-0458 1 RESISTOR 61.1K IX ,125w F TCe0+-100 28546 €4-1/8-T0-6112-F
AZR13 0883-1655 ol 2 RESISTOR 1,51 BX ,25w FC TCe~900/+1100 01121 CB1655
AZR14 0803-1555 o {2 . RESISTOR 1,60 §X ,25w FC JCa~9007+1100 01121 CB1555
R2R1S 07567+0485 -] RESISTOR 100K iX .l25w F TC=0+-100 24548 Ca~1/8-T0+1001-F
AZR18 0767+0465 ] RESISTOR 100K IX .125w F TCs=0+-)100 24548 CA-1/8-T0~1007~-F
A2R17 0699-7454 3| PESISTOR 215K 1X 1250 F TCw0+-100 24548 CA-1/8+T0-2163-F
AaRLe 0757-0485 s RESISTOR 100K 1% ,126w F TCeGe-100 24548 £4-1/8-T0-1003-F
R2R19 0693-1565 2 RESISTOR - 151 16X 25w FC TCw@Q0/H200 01121 CB158S '
A2R20 07570280 3. RESISTOR 1K 1% 125U F TCe0+-100 24546 €4-1/6-T0-1001-F
A2R21 0757-0280 3 RESISTOR 1K 1X .1264 F TCe0+-100 24546 CA~378-T0-1000-F
AZR22 - 0757-0280 3 ’ RESISTOR 1K X 1250 F TCs0+~100 24546 C4+178-10-1001 -F
AZRIOL 15100208 0 |2 RESISTOR-NETWORK B-SIP 6.8 X 7 oLzt 2081683
A2R108 1910-0208 o[ 2 RESISTOR-NETUORK B-S1P 6.8 X 01124 2084683
A2R20S ‘1810-0453 T 3 RESISTOR-NETUQRK 10 S5IP 56,0k X @ 2E84B0) 1610-3453
A2R3I0N 1810-0208 [\] 2 RESISTOR-NETUIRK B+SIP 6.8 X [ JT¥4E 2041682
AZRI0E 1610-0453 A RESISTOR-NEYWORK 10 SIP E6,0h X B 28480 1610-0453
AZREO0L 1810-0560 7| RESISTOR-NETWORK 16DIP 5.8K X 8 26480 1610-0560
. AZREOI . 18)0-0453 7] 3 RESISTOR-NETWORK 10 SIP 66,0k X 9 28450 1810-0453
A25UL 3101-2620 3101 SUITCH 268450 1101-2620
R2TPIOR 1251-8360 5 ’ CONNECTOR POST 26480 1251 -6380
R2TPI0S - 1261-8360 . ] CONNECTOR ' POST 28480 1251-6380
AR 4

See inlroducltlon to this section for orderiag information
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Table 6~3. Replaceable Parts {cont)

HP 49258
Replageable Parts

Reference HP Part C Mir Mir Part
Designator Number D |Qty Description Code Number
A2TPIOG 1251-8360 5 COMNECTOR POST 28420 | 1251-B360
A2TP107 1261-8160 [ CONNECTCR FOST 26480 1255-8160
R2TPIQB 1251-8360 5 CORMECTOR POST 284040 1251 8360
A2TP109 1251-8)60 5 COMNECTOR FOMT 28480 125} 6360
A21P110 1251-8360 [ CONKECTOR FOSY 26489 1251 -83E0
R2TPAQ1 1251-6360 5 COMNECTOR POST ZHARG 1251 -8360
R2TF403 1251-8360 £ CONMECTOF POST 26480 | 1251-8360
R2TPS0% 12518360 3 CONKECTOR POST 28460 1261 -8360
A2IPA0G 1351-8360 1] CORNECTOR PCST 20480 125) ~63€0
R2TP602 12518360 5 CONHECTOR POST 20480 | )1251-838n
RA2TFEQD 1251-8360 5 COMNECTOR POST 2E4E0 1251 -63E0
R2IP705 125) 8360 5 CONNECTOR POST 76460 1251 =360
A2TP707 12518060 5 CONNECTCR POST 20460 | )351-8380
Azu101 18200939 s | s IC FF € D-IYPE POS-EDGE-IRIG DUAL 26480 | 1251-1620-0939
R2U104 §26-050) 9 | 2 IC MULTIPLXF 2-CHAN-BNLG TRIPLE 16 DIP-P U4713 | n¢ikos3ECP
RZU) 06 0492510021 5 | 1 EPROM-FROGRAMMED 28480 | ok925-10021
AZxylo6e 1200-0567 ] 1 SO0CKET~IC 28-CONT OIlP DIP-SLOR 26489 1200-0567
pY20} 1620-1870 é 3 IC GATE CHOS OR QURD 2-INP 04713 BC14071BCP
AU202 1820-C+19 5 IC FF CMGS D-VYPE POS~EDGE~TRIG DUAL ILERE CD40)JBE
R2U203 1820-3082 § 1 1C HCTAHCITAN 20480 1820-7082
A20204 18260501 9 IC MULTIFLXR 2-CHAN-ANLG TRIPLE 16 DIP-P 04713 MC140SIBCP
A2U3I01 ; 1820-0919 5 IC FF CMQS D+IYPE FOS-EDGE-TRIG OUAL ALEES CDAOL IBE
A2UI02 1820-1150 ] IC CNIR CrOS BIN SYNCHRO DUAL 4-B1T 04713 NC14S20RCP
RA2UI0) 1820-2098 0 4 : iC-nCTlHﬂNN ' 20480 18202098
AIVI0A 1820-2812 3 |} IC N3C810 FR 170 26A60 18202612
AZXUI04 1251 -0475 1 CORNECTOR -SEL CONYRCY 28480 | 125)-047¢
AZU306 1620-2098 0 §C-HCTAHCITIN 20680 | 1820-2998
A2VA0L 1820-1970 6 1C GATE CMOSCR QUAD 2~INP 0AT)3 MCIAQTIRCP
R2U402 1820-11%0 4 IC CNTR CHOS BIN SYNCHRO DURL A-BIT 0TS HCIAS2GRCP
R2UL03 182Q-1241 i | 3 IC MUXR/DATR-SEL CHOS 8 TO I LINE £-INP JLEES CO&E128E
AU404 1820-1241 £ |3 IC MUXR/DATA-SEL CHOS 6 T0 1 LINE 8-INP ILSES | CpASY2EE
R2U405 1820-0946 4 t JCGATE CMCS NOR GUAD 2-INP JLERS CD4Q0UEE
AZURDE 1620-2870 ] 1 HICROFFOCESSOR 28480 | 1920-2970
. A2US01 1820-2466 7 1 IC TIMER CHOS me ICHTSSSIPA
A2US02 1620-0939 5 IC FF cms D-TYPE POS-EDGE-TRIG DUAL 685 | cpo4013BE
AUSOY 1820-3779 3 1 IC GEN 04713 HCI&ALLP
A2US04 1820-2624 2 11 1cncnucoz 20480 | 1620-2024
A2US0S 1820-1970 6 IC GRTE CHOS OR QURD 2-INP 04713 HC140T)BLP
A2US06 1626-1005 1 1 1C~VOLTAGE PEGULATOR 4,5/5.5 03408 | Lh2e30P-5.018
R2v602 1820-1356 2 1 IC MV CHMOS MONGSTBL RETKIG nEs:r uum 047 | nclas2eEcp
AZUE04 1820-0939 -] ICFFCHOS D-TYFE POS-EQGE-VRIG QUR JLEes CD40138C
RZUG05 1820-1544 ¢ s ICFF CHOS D-TYPE COM CLOCK QUAD ILSES | CD40T6BF
R2UTO4 1820~1241 4 1C MAR/CATA-SEL CHOS B 7O 1 LINE @~IPP ILEES CD4612BE
RIUTOS 1826-0759 8 1 1C COMPARATOR GP QUAD 14 DP-C PKG 02713 LH3139}
AZX] 0410-10C4 Tl CRYSTAL §,8432 1M2 28480 | ca10-1004
A2x2 0410-0726 4 1 CRYSTAL 6.00000 MHZ 28480 0410-0726
A2XV304 12000475 2 1 SOCKET 28480 1260 G515
04026-61606 2 CAELE FSSEHBLY, 13, ni 26480 04925-615086
2200-0103 2 [ SCREU, PACHINE 4240250 00000 | ORDER BY DESCRIPTION
2260-0002 ] 1 » HEX ,187 Gaa00 ORDER BY PESCRIPTION
I
I
b !

See introduction to this section for nrdfrinu information
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HP 49258

Replaceable Parts

Table 6-3. Replaceable Parts {(caont)

Reference HP Part C Mir Mir Part
Designator Number D |Oty Deacription Code Number
A3 04925-60023 H ] TRANSHETTER/RECTEVER BORRD ASSEMBLY 20440 04525-60027
A3CY 0160-6232 1 14 CAPACITOR-F¥D ,1 UF 20x% S0VDC 28480 ¢)160-5332
RIC2 0160-5332 1 CAPACITOR-FXR .1 UF 20X S0VDC 26460 0160-5332
AIC3 0160-6332 1 CAFRCITOR-FXD .} uF 20% S0VDC 20480 0}60-5332
AL 0160-6332 1 CAFRCITOR-FND .} UF 20% 60VDE 20460 0j50-5332
RICS 0160-5332 1 CAPRCITOR-FND .1 UF 20% SOVDC 2BAEQ 0160-5112
RICS 0160-5332 1 CﬂPﬂéIIOF‘-FXD +1 UF 20%. 50vDC 28480 D160-5332
RICT 0160-5312 i CAFACITOR-FXD .1 UF 20X §Qv¥OC 28400 01€0-5332
RICE 0160-5332 1 CAPICITGR-FXD .] UF 20% E0VDC 268480 0160-5332
RICE 0160-5232 1 CAYACITIR-FXD .1 UF 20X S4VDC 28480 0160-6232
AICI2 0160-5332 1 CHPACITORWFYD .1 UF 20X S0VOC 28480 0160-5332
RIC1I 0160-6332 H CRPRCITOR-FXD .§ UF 20% 50VOC 28480 0160-5332
RICIA 0160-5132 1 CAPRCITOR-FXC .1 UF 2¢X $0VDC 204E0 0160+-5332
RICIS 0160-6332 1 CAPACITOR-FYO .1 UF 20% S0YDC 2B480 0160-5112
RICR) 1801 -1080 1 [ DIOPRE-SIHOTIKY INS81T 20¥ IR i 28480 160} -1080
RICR2 1901 -1080 1 010 E-?CNOI’I’K\’ INS8LT 20V 1R 28480 1603 -1080
RICR3 18011080 1 OIODE-SCHOTTKY INSBL7 20V 1A 2e4B0 1901-1Q80
RICRA 1801 -1080 1 DIODE~SCHOTIKY INSB)7 2OV 1A 20480 1901 ~-1080
AJCRS 1601 -1080 1 " DIQDE ~SCHOTTKY INSEIT 20V 1R 20480 1601~1080
RICRE 1501 -1080 1 DICOE~SCHOTYKY INSBIT 20Y IR 28480 1901-1080
AICRIOL 18C6-0074 1. s DIODE RRRRY 28480 1946-0074
AJCRIO2 1906-0074 1 2 DIODE ARRAY 28480 1906-0074
RIEL }261-5295 7 4 CORMECTOR-POST-TP-HOR 2848¢ 1261-5285
RIEL 12680141 8 4 JUMPER-REN 26480 125€-0[41
' RIE2 1258-0141 3 . JUNPER-REN 28460 1258-0541
RIED 1251-5285 r CONNECTOR-POST-TP-HDR 26480 1251-5265
AJEY 1268-0141 8 JUNFPER -REM . 28480 1258-0141
FIE2 1251 -528% ; 7 CORNECTOR - POST ~TP-HODR 28480 125)-5286
."gEl 1261-6285 " ki LOMHECTOR -POST~TP-HDR 208480 1261-6285
RIEA ll?ﬁa [*] L} B \ JUNPER-REN 28480 1266+0141
AN 11281-5298 0 1 CORNECTOR«POST-TP-KDR 28480 1261 -52688
/3J2 f 125!-402’ 0 ] CORNECTOR-26 PIN (HALE) JE4B0 J251-40%56
nIJA 128104, 7 1 CONNECTOR, 1-PIN 28480 1261 -04 31
RIR20L i 1610+ " 37 3 FESISTOP*NETUORK 16-0IP 1.0K X B 11236 761-3-R1K
‘RIR4Q0 - 1810-0230 8 [ PESISTOR-NETWORK B8-51F 10.0% X § 28460 [B10-02680
R3R4OI 1810-0280 :d 6 RESISIOR-NEIUORK B-51P 10.0% X 9 20480 1810-0260
]
RITPL \ 1281-8360 [+] ? COMKECTOR-POST ,025 SR 208480 1281-B360
APz 1281-6360 0 CONNECTOR-POST 025 SA 20480 1781 -BI60
LN 1281-8160 [+] CONMECTOR-POST Q26 5A 28480 1281-8160
A3TP4 ) 1281+-8B360 0 CONNECTOR=-POST ,025 SR 28480 1261+8B360
A3IPE- 12618360 0 CORNECTOR-POST 025 SR 26480 12601-8360
R3TPAO2 1281 -8160 0 COMNECTOR-POST 025 SR 28460 12818360
RITPAOS 1183-8260 0 , CONNECTOR-POST 26 SA 26480 1281-68360
R3TPADO 1203 -8360 ] . COMNECTOR-POST 025 SR 28460 12816160
~ RIY103 1820-1328, & 3 1C CNTR CHMOS BIN 4-BIT 047413 MCIAS2EBCP
RAIL104 1820-2031 2 1 IC SHF-RGIR CHOS R§VNCHRO FRL-IN aL6BS CO4021BE
AIY202 1820-1660 4 2 IC GATE CHOS NAND DUAL 4-1kpP 04713 nCI40128CP
AJV203 1820-0939 ! 5 3 IC FF CHOS D-TYPE POS EOGE TRIC DUAL IL5es CHA01IBE )
RIV204 1020-1471 2 3 {4 HJKRIOQTR SEL cnos 4 TO0 1 LIKE DUAL 04713 HC14530BCP
RIV20S 1820-2204 1 1 IC UART CHOS ! 32293 INEA02-11PL,
AIU3O0L 1820-0949 7 3 ic nlcnm, GATE Ls8s €b4011VBE
B . ]
RILIO2 1820-1180 4 3 IC CNT* CHOS BIN SYNCHRO OURL £-BIT CaTls HCI4B20BCP
AUI03 1820-2014 1 2 IC IN (ChOS HEX 04712 04713 hC14069UBCP
AJUI04 1820-0936 -] IC FF £has D-TYPE POS EODGE ‘FRIG DUAL k18111 CDAQL2BE !
AJUIOS 1826-0501 ] 1 IC MULTIPLXR 2 CHRAN-ANLG TRIPLE 16-DIP- P 08713 HCIAGSIBCP
AJU308 1820-2232 5 3 I1C RGIR cms -8IT 04712 RCL40TABCP
AJUa0g 1820+1150 a4 IC CNTR CHOS BIN SYNCHRO DUARL 4-BIT 04713 MC14520BCP
AUA02 1820-2014 1 IC INY CHOS HEX 04713 PCI406SURCP
TAA0) 1820-1488 9 1 IC GATE CMOS AND GUAD 2-INP : JL68% CDYO81BE
AV404 1820-0978 0 2 IC SHF-RGIR CMOS O-TYPE SERJAL-IN 31585 LwdGLEIE
nzutos ) 1820-0876 0 2 IC SHF-RGTR ChAS D-TYPE SERIAL-IN Jikes COA035BE
930408 1820-1601 1] 3 IC GATE CHGS ENCL-OR QUAD 2-INP Lsee CHIOTOBE
A3USOL: , 1620-1960 4 1. - 1€ GATE CHOS HAKD OUARL 4-INP 04713 P 14012BCP
VRIUSGZ, 1620-2268 5 1 IC FF CHOS D-TYPE POS-EDGE-TRIG CON 047 3 o JALT4BCP
. A3US0Y 1820-1328 I1c tNtR coms BIN 4-811 04713 BC14S24BCP
. A3UEDL A§20-2146 2 1 IC v H]NOS‘IBL RETRIG/RESEV DUAL oATL. HCTAHCLTEN
| AJUEQR 1820~-1150 . 4 rIc! CNTR CHOS ‘BIN SYNCHRO DURL 4-B1T 04713 © HC14520BCP
RJUGO'J' 1820-0940 7 IC GATE cms NAND QURD 2-INhP ILses CO401IURE
AIUSQ4 _1820-2232 5 | IC RGIR CHOS -BIT 1 04713 MC14034BCP
RIUEGS , 1820-1601 0 b 1€ GATE {MOS EXCL-OR QURD 2- INP 3;565 COALTORE
RIUEQE 1620-147) | 2 1C MUXR/DATR-SEL COMOS 4 T ] LINE DUAL 04713 HCLASISECP
AJUT02 ‘ 1820-0919 -3 IC FF CHOS O-TYFE POS-EUGE-TR[G- DUAL Lses CDAOLIBE
- 1
‘ 3
I : b
'
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Tabls 6-3. Raplaceable Parts (cont)

' HP 48258
Replaceable Faris

s

g "i~.l|l
! |

Reference HP Part ¢ FAfr Mir Par:
Deslgnsior Number D.|Qly Deacription Code Number
' |
nIy703 1820-1328 ] Ic CHTR Cras gIN 4-e1/ 04713 | nCi4c268CP
ATUTOL 1620-2232 6 1€ RGIR CHOS E-BIT 22713 | RCI40F4ECP
RIVTQS §1820-1471 2 10 HUMRDATA-SEL CHOS & TO ) LIhE SUFL 0471) NCIASISECP
AJU706 1L20-180) 0 . LG GATE €rM05 EXCL-OF QUAD 2-INP 3L585 | CD4070EE
12615595 2 | 2  POLARIZING KEY \ 26460 | 1161-56495
03800159 FEE STANDOFF ‘ 26450 | 0IE0~6L59
0360-0609 3 2 STANDOFF Z2EAEY QYB0~0E0Y
) 04925-61601 7T |1 CRBLE, 712 26486 | 04925-53691
04025-61€0) g |3 CRBLE 'S4 20480 | 04526-61603
£040-4478 5 1 LENS 28400 _EMO-“TB
HISCELLANECUS FARTS
D 0402562601 9 | 2 BRTTERY ASSEMBLY 28460 | 04D25-6260)
1251-7476 4 12 CONECTO -SC_TF RECEPTACLE 26460 | [251-1476
! 1261-8Y56 ] £ ERTTEEY SHA 28480 | t251-€0%6
: 1420-0062 1 6 BRATTERY &Y 26480 1420-0082
1251 +4745 2 2 CON-POST-TH-BO&
0266-088 3 6 STHNJOFF-HEX 375 IN LG &-3; THD 28464 | 0320-0348
0360-6570 5 1 STRNDOFF 00000 | GPULF BY DESCRIPTION
0320~} ]50 ] 2 FYANDOFF-HEX ,75 | 000CG | oFDER BY DESCRIPTION
2760-0193 ] 6 5CREW-MACH b-32 .esm LG PRE-HD-POZI 00000 | OPCER BY DESCRIPTION
2360-07¢03 1 s SCREW-PACH 6-32 .76 IN LG FAN R P02l 00000 | oroEr BY ocscmtmn
04825-0204 9 L BATTERY RSSEHELY ! 28480 | 045256260}
04925-62602 0 t FHONT FRNEL ASSEMELY 28480 cw:s £2602
04926-93001 2 1 OFERATING/SERVICE FANUAL . f ' 28460 4625 +5000)
5080-4478 5 4 LCD WINUOW 28480 | £040-4478
05025-40001 : |- .0 1 SUFT CRFI‘VING CASE I 26460 04925 -4000)
04225-51608 L 7 PRTCH WIR i 26460 CAG26-61608
040825-20007 |3 1] COVER FLRIE ; TE460 04926 -20607
04025-20005 9 1 FANEL PLUG i 26480 04%25-20005

See introduction 1o this section l‘or ordering ‘nfnnnauon
L 6-11
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This sbblion contalns. lntormation to backdate this manual' tor instruments with -'erlal prefix numbers
lowey than the number 'listed on the Title Page‘ it may also!' contain ln.ormatlon dbout :’:ompatlbliily
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: To adapt this ma'\uai to your ir.strllmenl make the changes listeg In Table 7=-1, Changes are listed by
~ serial prefix number. make the changes in the order ihey are described. .

For Instruments wlth se[ial preﬁxes grea{er than the one shown on the Ti!le Page any changes are,

des\.rlbed ina yeliow Manual Changes supplement, ; .' .
’ \If; " \!i‘ !} - .l‘ v . R
‘ ] _: _ ‘
' ' ' ;PTable 7-1. Manusi Changes
SR
Instrument Make
Serial No. Changes
1 !
. There are no changes . - _ o ro
at this time - ’ i
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0 .
; |
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8-1. INTRODUCTION -

This section provides information to troubleshoot and repalr the HP 49258 Bit Error Rate Test Set,
Information includes a theory of operation, assembly procedures, troubleshooting techniques,
component locators, and schematics, information for the interfaces is contained in Appendix C (HP
18183A) and Appendix D (HP 18134A), The AC power.module is described In Appendix E.

-1

Maintenance Is divided between Periodic Malntenance and Troubleshooling to repair,

- o

@ S 2MAINTENANCE | ,
|

~ 8-3. PERIODIC MAINTENANCE

. - Periodlc maintenénce on the HP 49258 should be done semi-annually. It is a two step procedure
: - conslsting of preventive maintenance and Performance Verification. :
- Preventive Maln'l"enance conslists of incorporating any modifications made to the Instrument since the
last periodic maintenance, and overall cleaning of the assamblles to minimize leakage paths, etc,
After performing sny preventive maintenance, complete thela tests in Section IV, Performance Tests.

The theory of operation cohtains an assembly—by-assembly)desc_rlption of the inslrdment. Detailed
- block dlagrams are located just before the schematics,

.

| o
. ~ 8-4. THEORY OF OPERATION
B

-, 8-5.TROUBLESHOOTING .

‘sa’ . This manual provides two msthods to Isolate a problem 1o a particular assembly. The first method s
. T lo use the resuils of the Performance Tests. The second method uses the overall block dlagram and
~.theiblock diagrams to isolate a problem to a particular assembly. Troubleshooting procedures are
.+ 11 divided Into three parts: Troubleshooting without the Display, Troubleshoeting with Self Test, and

. Lol . Signature Analysls. o o ; '

4

Y

B . 8-6. RECOMMENDED TEST EQUIPMENT

- R "..'"I"e'st equipment 'reqo'rhmended“to perf'orm the troubleshooting proéedures for the Bit Error Rate Test
o - Setls listed in Table 1-2. ‘Equipment with equivalent characteristics may be used,

'
IR
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8-7. GENERAL HA{N_D"I..ING OF STATIC SENSITIVE DEVICES

N Qbeer\re the fol'lowing guidelines when handling staiic sensitive devices.

1!
2,

Wear a wrist strap whtch contacts, lhe bare skin and Is properly grounded
r . 1
All equipment, such as soidering Irons fixtures, storage containers shelving, and so on

'must be grounded. _‘ g

. chalr seat and back rests

anlis!etlc packaglng

x

"

WOrk areas rnust be clear of non-conductive material No plastics, polyurethane bags,
cofiee cups,’'candy wrappers, clgarette packs or unlreated lrays should be nzar the

.work statlon, '

. 1

. l

!C!othlng should\never come in contact with components or assemblies Wear short
sleeves or rolied Up long sleves or preferably an antistal{c smock.

Use antlstauc solutlon on aII work benches, table mals hand tools, slorage contalners,

y ‘i
o

Stauc sensitive devices rnust be protected at aII tlmes Keep the devices In their

. i Y
0 o o
! 4

AII work mUSt be perlormed at a statlc safe work station,. A stauo safe work statlon ,
 has the tollowlng . Vo

oA L i

- a, Conductlve tablemat ‘connected to:ground through 1™ resistor. v

\

[

o

| b, Nrist strap grounded through 1Mreslstor B o

v e-fe. DISA:S'SEMBLY/ASSEM:BLY;PRQ:CEDURES‘: B

c. Al geet equlpment tied to one common ground, | ‘i -

|
v

Pl R ‘.‘\ o ' “ b
N .Equlpment Ay N, oy
L‘\’\' . ’ . : \ o ) 1\ , ! - ‘l\"- : : N “I \ !l . )
T 181 posidr]ve screwdrwer S © static safe work area
R 1.1/4" nutdrlvar AR \ ground strap
Sy Vslotted sdﬂ'ewdrlver S . N
Y - \ . . i‘ ! |‘\ 'l ‘l
1y . R ) ) . e : oy 3
Lk . \J, . : (R II rll N
S C h&. - o , J \

v , : . L 1

, Prooeea with the dleassemblylassembly procedures after readlng paragraph 8-7, General Handllng
;?'r'\\\-' of Statlc Sensltlve Devlces ; N

b v
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@ DISASSEMBLY PROCEDURE

. 1/'Remove the four 6~32 screws from

: ' \the HP''4825B :froni pane) and the
two 632 screws i from the
Interface, . Figure 8-1 shows the
screw locations,

|} 34

-]:....-—-J

{ ,‘ ‘= 5‘("9(}

: o : . . Figure 8-1. Front  Panel  Screw
o _ Co + Logcation '

2, Looeen the captlve'screw on the Interface and lift up the Interface assembly,

. 3. Disconnect W5 the cable connecting the Interiace to the HP 49258. Take the Interface out
of the unit. Follow steps a-c {0 dlsassemble the Interface. ‘ .

k]

S
i.
[ I
]
b
it -
PR
s E
F'I:'
IR :
Lyt
e
(N

' L o a’ Remove the 4-40 screws securing lhe lnterface tront panel to Its prlnted clreult
.-1 . assemblles * ‘ : .

1

© b, Turn the Inlerlece printed circuit boards over and remove the four screws,

c. The twe boards will unfold and lie flat for easy troubleshooting.

4 Dlsconne'ct W7, the bettery cable and remove the batterles,’

.5 Llﬂ the Blt Error, Rate Test Set panel ‘out. ot the unit, It may be necessary to slightly
! separate the sides of tr'e case tc remove the panel : '

6 Use the nuldrlver and remove the 4 hex standoff screws,

1

7. Hold the edges of the top board (A1) and lift the board assemblies out of the case.

1
’ J
1

 CAUTION

Place the board assemblies on a static
protected work area only. '

i
!
3
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AR | ‘ o | 8 Separate the PC boards for testing.
b a, Orient the printed circuit boards’
L . so that the LCD displays lay face
down.
b'."-} Remove the two screws holding :
~ A8(b) In place. .
c. Turn the boards so that the LCD -
displays face up, . .
d. Remove the four screws on the A1 '
Display Board as shown In Figure .5
8-2.
) ) . \-_11 ' “‘\\ . . | -
Figure'8-2, :Display Board Screw ;
Vo " ) ocatlons '
Vi ; ’ ! .
".‘_: . . ' o
= _ ~e. Unfold the boards and iay them fjat . l
o o I on the bench for troubleshooting. ‘
?';.;!
fﬁ"rf '
; ) . a ! : . 1
vis '1 : ) |
‘ Flgure 8 3. Printad CIrcuIt Boards Ready \ : : ‘ .
S ior Troubleshoollng o Lo : ' = . _
_‘t,J : . L - . .I ) - | - Lo . N . . .
' 8-4 .
] . .
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" ‘ L ﬁeceisary Wi, Ws, and W4 may be disconnected for Isclated board {roubleshe oting.

CAUTION ’

Whan the boards are aép’hrated, terminate the connectors
o "+ - " with aplece of conductive foam.

" 8-10. ASSEMBLY
1. Ass_e’mbla the PC boards,

“ . & Connest W1, W3 and W4 If
- necessary, .

.. b. Fold the boards back up. A1,
PRI the Display Board goes on top,
f , fold A2, the Control Board under
B w et A3 the
Lo ‘ Transmitter/Recelver Board, -
SR """ upder A2 - Securs the shield
Vo under A3. Figure 8-4 lllustrates

| .. the correct board sequence, '

) i !

. ' )

e . R U _ . Figure B-4, Board Assembly
! : r

., ’ ) e - _‘_: Sequence HP 49258,




"HP 48268

Service

d' ’Insert and sacure to flnger-ﬁght the screws on the A1, Dls‘piay Board.

;d, Turn the prlntad clrcull assembltes 80 that the LCD dlsplay is trce down on the static

to separate the .ase slightly to seat the-panel,

protected work station.

g To replace A2(b) bend W2 under A3 the Contro} Board Insert and secure the two 6~ 32
SCrews. \ : .

f, Tum the boards so thal the LCD dlépiay is face up.

Place printed circuit assembiies A1, A2 and AS lnto the case. If necessary sllghtly separate
the sides of the case to drop the boards into place,

,Insert the tour hex standoff screws and sacure finger light with the nuldrlver it the holes do

not line up, prass lhe board assembly as clcse {o the stde of the case as possible.

Replace and attach the Blt Error Rate Test Set front panel. Once again, it may he necessary

A the panel sllll doesn't seat correctly, pUsh tha . Dlsptay board around genlly until it
seats ‘ L -
I

Replaca the batterles and cable. Orient the battery cable with the red wire towards the HP

“label on the Bit Error Rate Test Set panel.

Con_nect Wa;to A2 the Contro board. R )

i

Press the lnterta'cle aséembly.fnto place; it should fit snugly,

‘ R‘eplacé and tighten the two 6-32 scréws on the Interface, Secure the 'capiive SCiew.
o E S o ; h

To verity operation, complete the Pérformance Verlfication tests given In Section IV,

‘ |

[~

.
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»| TRANSMITTER |—— DATA_OUT
‘ e [ DATA OUF
J \ !
]
I !
. ; CONTROL (e »| RECEIVER | INTERFACE [w—0ATA IN

DISPLAYS

R Flgure a—s; Overali HP 4925B Block Diagram

[
1

8- 11 THEORY OF OPERATION

! “The HP 49258 Is a portable Bit Error Rate Test Set‘. The clrculls are prlmarily CMOS techno!ogy.
Three mu!tllayer PC boards make up the three rpajor tunstional assemblles described below,

8-12, Control Board.

S N EEEEEEEE NS E.
f
[

Thls board conlains lhe mlcroprocessor. pnogram memory, I/0'expansion, RAM, n!t rate generator,
and blt error event butfers, All Instrument control, data collection, and computalfoh Is initiated lrom
the mlcroprocessor. )

T

8-13 Transmltter/Receivari'Board :

SR Thls random logic assembly generates, transmlts. recelves. synchronlzes to and detects errors in
. = - lramed and unframed Pseudo Random Bit Sequences (PRBS).

|

N a 14 Dlsplay Board.

Tha Display Boafd contalns three L.CDs. Two oi the displays are integrated modules from the HP
41C calculator while the third Is a custom: dual six segment bargraph driven by random logic. The
-~ assembly :slso contains the 8 Kkey. swltches that form a keyboard matrix serviced by the
microprocussor I : _
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3-15, A1 DISPLAY BOARD THEORY OF OPERATION

8-16. INTERFAGE ACTIVITY DISPLAY S

LCD bergraph display DS lndicates the siatus of several key lnlertace lines, The following lines are

monitored;
. ™ - Transmu Data’ RD -  Recelve Dala '
TC = . Transmit Clock RC ~  Recelve Clock
DTR -  DataTerminalReady @~  DSR - 'Data Set Ready
. RTS =  Request To Send CTS -  Clear To Send
cb - ' Carrier Detect Rl - Ring Indicator

There are two other Indlcators whlch display the status of a non-dedicated monitor Input. The space
Indicator furns on when the input s greater than +3.0 Y, The mark Indicator lurns on when the input
Is less than ~3,0 V, The monior Input impedance Is the minimum RS-232C termination of 3 Kohms. It
fully loads any transmitter connected to It and helps identify marginal Interface drivers,

8-17. DYNAMIC INDICATORS

Flasher circults for the dynamic Indicators are Jocated on the A2 Control Board, but are described

here for clarity.
1 - ‘.

The six dynamic Indicators respond to rapldly chahétng signals. Flasher circuils conver{ these :
signals to the 2 Hz signal visible on the Interface activity monitor, Four of the dynamic Indicators are

hard wired to TD, RD, TC, and RC. The other two are connected to the spare [nput monitor. The
positive edges of the buffered, level converted signals from the Interface Board continuously set D
Flip Flops,' Timer A2U501 ganerates a 2 Hz square Wave which resets the flip flops, Both the
interface signal and the flip flop oulputs are fed to OR gates. When the reset wavelorm s low, the
OR gate output Is the inverted Interface signal. When the reset waveform Is high, the OR gate outpul
Is low f _

8-18. DISPLAY DRIVERS

Timer, A1U101 generates a 60 Hz square Wave. the AC source required to drive the backplane of the
interface activity display, The 60 Hz signal is fed'to the Inputs’o! exclusive NOR gates A 1U200,
A1U300, and A 1U400 and the backplane of the L.CD. The result is a +-5 V waveform across the LCD

segment ‘When the remaining Input to the exclusive NOR gate s low, the segment is ¢ff. When il s

high or rapidly changlng (> 10 Hz), the segment |s on. The display responds as showq in Table 8~1,
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':.=;” ’ | o o Table 8-1, Display Segment Stalus
.= | Intertace Signal , | Display
| B Static 'MARK, Conirol OFF,  Negative Voltage, - or Binary 1 oft
. L - SPACE. Con_trol ON,  Positive Vollage, or Binary O on
.; . | ; Pynamic Data or Clock | . Flashes at 2 Hz
- : - ' rale

819, STATIC INDICATORS

+ Six statlc Indlcaiors respond to the status on the Iinterface llnes that carry conirol lnlormal[on
!. t

' DTR - Data Terminal Ready CTS - Clear To Send
o -+ D8R - Daia Set Ready CD - Carrier Detect
! o RTS Request lo Send Rl - Ring Indicator

,These 8ix. Ilnes only show stallc condltions, so they bypass the flasher clrcuils and control the
interface aclivlty L.CD directly through exclusive OR galles A1U200 and A1U300,

}
8f_20. INTERFACE ACTIVITY LCD '

-l

T - ! CAUTION

‘ | Y ' Do not touch the LCD glass without protective gloves!
Do not squeeze the glass plates togetherl

1 - ' . : 1
8-21. ALPHANUMERI(} L\IS_PLAYS
Two IIquI:i crysfal display (LCD) modules, DS2 and bss display the test set up and results, The LCD's

. are self contained hybrid. driver modules controlled direcily by. the microprocessor. They have no
- ESD protection and should only be handled in areas In which ESD precautlons are employed.

CAUTION

There Is no"protecll've alectrostatic discharge circuitry.
Handle only in static safe areas, For procedures, see paragraph 8-7,
. . . |

8-22. KEYBOARD S | B

!l
Elght low profile key swilches. 51-58 form az2 by 4 matrix read by mlcroprocessor software. The
swltches set I.Jp and control the instrument ‘

‘.} ;
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8-23. A2 CONTROL BOARD THEORY OF OPERATION

8-24, INTRODUCTION \ |
The Gonirol Board configures the insirument 1o perform the various tests and complies and displays
the test resuits, | .

8-25. MICROPROCESSOR

The microprocessor has three general purpose elght bit wide ports, port 1, port 2, and bus, Bus is

~similar in function to the address/data bus in a conventional 8 bit microprocessor. Data and Address
information s riultiplexed Into the bus port, when reading and writing to exterpal data memory, it Is
also used to fetch instructions from external ROM,

Port 2 has iwo funclions. The fower 4 bits act as the upper 4 address bits ‘when the processor

. fetches an instruction from external ROM: therefore if an extérnal ROM Is used, the lower 4 biis of
port 2 must be latched. The HP 49268 uses an 8K by 8 bit EPROM, since only 4K bytes of program
memory can be accessed at a time, we bank select the two 4K blocks. *

8-26, 1/0 Lines

[ ': N N f H
The lower 7 bits'of port 1 drive the LCD modules. All clocks, serial inztructions, and serial data
" necessary to drive the displays are generated by the microprocessor sofiware,

The lower four bits of port 2 perform twb functions, they act as the upper 4 bits of the aqdress bus
and they contain valid port 2 data on the positive edge of ALE, The upper four bits select the area of
memory to be accessed, reset the timer and UART, set the clock line, and read the buflered recelive
--data, : ' ‘ . s ‘

' There dré lhree dedicated Inputs, 7O, T1, and INT. Their descriptions and Input constraints are
descri'g’ed in Table 8-2. :

2l

Table 8-2. Dedicated Input Line Contiguralions

Mime Description " Input
| TO .a, Software testable flag . OUT of LOCK, when not iransmitting the FOX
. : message

""" b, Or conligw:ed as an output for the : :
state counter. The state counter !
~ottput Is equat to the oscillator ,
" fraquency divided by 4 (2 MHz with ‘
a B MHz clock). ’ d

Ty a. Software testéble flag ' Input selécted by A2'704 which |s controlled by
. b, Orinpulto the internal timer ,the jower 3bits of p ./t 2
INT_' - ~a.Flag or Interrupt to processor " Active low signal Is set by the T1 counter

, Lo , ; output on the timer, It corresponds to the
e o ' seconds counter ./ -

o4 !

RS (O o
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8~-27, Bit Rale Generator

The bit rate generelor consists of A2U503 bll rate. generator and two, 8 lo 1 mulllplexors The bit
rate generator divides down the relerence nschlator (1,8432 MHz) 1o fifteen simultaneous outputs,
All standard data rates are prodused by programmlng lhe bll rate generator and the mulliplexers
slmullaneouely. _

The bit rate gensrator Is programmed to always producve a %16 output. Thiz clock Is fed direcily to

the UART for the transmit and recsive clock frequencies as well as to a four bit counter which

derives the x1 and x2 clocks, The transmit clock source |s selected from either the internal or
~ external clook and Is switched by a 2 to 1 mulllplexer controlled by the mlcroproceseor.

B~2B CLOCK GENEHATOR

 The clock generator is programmed by the microprogessor through the I/O expander to select one
~of 16 posejble clock frequencles, :The X16 clock oulput Is divided down to the xi clock by
A2U402 a divide-by-sixteen counier. Table 8-3 shows’the 1/0 expander oulput required o
program each bit rate, :

[ ) o

' Table 8- 3 170 Expander Qutputs

. R BR - MODE ' BRS BR2 BRI BRO  FREQUENCY.
P o oo . 0.0 o0 ‘0 76 Wz
[ o 0 0' 0.1 110 Hz
l. 0 °o..0'1 o 1346 Hz |
e : | - 0 o 0o 1 1. 150 Hz
= 1 o o 1 ‘0 O 200 Hz !
B Lo o 1.0 300 Hz .
I | o' o 1 1 0 600 Hz |
o v o o 1 1 1 1200 Hz . R
. TR I 1.0 0 o0 1800 Hz | |
! * el 0 1 0o o' 1§ 2400 Hz o >
a L }; 0 1 0 1 0 3600 Hz |
a4 TR 78 O R A I A 4800 Hz
f . S 0 I T A« TN < 7200 Hz
bei i 0 THNE NRAR T R U 9600 Hz
N R - ¥ F © 1 00 10 | 144 KHz . o
e 1 e 00 1 1 ) 192 KHz | *
i ' ’ ‘ : : y

: 4 . /' . 1 i
lfJ ; o
o A2U304, the l/O oxpander provldes addltlonal 170 porls for the microprocessor as well as extra RAM
~° and two progi mmable counters, The mlcroprocessor programs the bit rate generator and reads the
- keyboeld lhroug'. e l/O expander e

8-29, o 'I!':'xpan’de'r
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P ey 0. . . i : !

Port A's lower five bits program lhe bit ratc generalor and the clock recovery circuit. The upper two
‘ bits are inpuls and are used for sync latch reset, RTS, and trensrnltler output on/oit,
SR T :
Port B the IOWer B bits drive and scan the keyboard, .
, ‘_ The FOX control Ilne sets up the Instrument to transmit the I‘OX message PC and PC2 output PRBS
patterns A and B respectively, PC3 is the latched synch input. P04 Is'the llmer 5 (T1) Input. PC5is
- not used ‘ g
1} ' 1
Counters To end T1in the 170 expander generale oulputs for each second used during error second
counting,’ TlmeriT1 counts the number. of received bits and generates a pulse every time one block Is
recelved,: 1 hig, pulse clocks the block counter which is read by the m!croprocessor Olher 170 ports
Y serve as mlscolleneous control lines ahd signal inputs.

8-30 Externel Data Latch ,
The . microprocesser uses A20203 the exrernal data latch 1o write conirol sionals {o the
Transmltter/Recelver Board and 1o the error event buffer. The external data latch controls:
IR E 3 i v ! .}
%, the tvpe of data lo be transmltled or received,
v ' ' !
)2 the number ot data bits per asynchronous framed character. and
1 J H 1
V. ‘3 resei'lng the error event bulfer. i
) _ '
B~ -31. Error Event Butfer
SEt b
. The Error Event buﬂers spocl occurrences of blocks, block errcrs error seconds, drop outs. They
also synchronlze the. recelver shitt registers until the microprocessor has time to record this
Intormation, The midroprocdessor accesses the first three error evenis by reading 8 bit latch
A2U302 via the. data bus. It accesses the Iast two by readtng A3U604 via the l/O lines. The error
event buffers are deﬂned as follows A
i y < ‘ .
Blocks . ' A block Is equal to, 1000 received bits in the United Stetes versions of
o ' ‘the HP 4925B. In CCITT units, a block Is equal to 511 bits If the 511 bijt
b v .+ PRBS was selected and 2047 bits If the 2047 bit PRBS was selected.

Coy N . )

) T '
o BlockErrors |, , A block error has occurred it 'a recelvad block contains one or more bll

= f:- ) fﬂ _ Vo _errors, _ : ‘ ‘
k . |1. ) o ! ) : . . ) ‘ !
Y _ Err'dr Seconds . ’ An error'second has occurred If onhe or more bit errors have occurred in
- ) - SR v 'a one second petiod, -
} o l P, [

S Drop Out P A drop out has occurred it more than 16 data element times have

- PR S passed without a transitton ‘
i ) ; C - .
FERE o )
Synchronizatlon F The recelver shift registers Initially synchronize on receive data at the

. _ RS beglnning of:a test, The reglsters also reeynchronlze atter a clock slip
R o : N or a drop out_

.i. ’."‘,:‘ - :;

8-12 .,
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-32 Error Second Evenls

The bit error event line clocks 0 flip flop ASUS02 Monostable multivibrator AdUE02 outputs a1
microsecond pulse each lime the output of TO (I/O Expander ‘A3U305) Indicates a second has

. passed, this pulse resets the errbr event latch (A3U502). Each error second that passes s

counted by the error second counter A3U402. The microprocessor can i'ead the slate of the lower
two bits via the. error event latch A2U303; in this way up to 3 error seconds can occur before
information Is losl

8-33. Clocks

Monostable rnullivlhrator A2U602 outputs a 1 microsecond pulse éach time‘ La:block length elapsed
signal comes from I/0 ‘e_xpander A2UG305. The blocks are counted by block counter A2U302,

8-34. Block Error Events

The Blt error event line clocks D flip flop A2U502, which ls reset when.a block passes through
monostable A2UB02, Block error events are captured, and counted by 4 bit counter A2U302,

8-35. Drop Out Latch | | ; |

D flip rlop A2U604 Ialches when there is a drop out, Itis re'set by the Synch Latch Resetl line,

1

'

. '8-.:5 Synch Lalch

D illp tlop A2U604 latches when the recelver shlﬂ registers synchronize it Is reset by the Synch
Latch Reset line, !

' 8-37.Erfor Event Latch S " o

I

The error event latch is maped Into location 3000 In external data menicry. The Inputs are
determined by the output of the error second counter, the block counter. and the block error
counter. . :

It definer as follows:

h D1 QO of block error,counter c

: ' D2 'Q1 of block error counter ' i
D3 Q2 of block error counter . !
D4 QO of block counter ‘

'\ , | : D5 Q1 of block countar

D6 Q2 of block counter
D7 QO of error seconds counter !
D8 Qf of error seconds counier ‘
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'8-38, Microprocessoliinput Mux (T1 Multiplexer)

I 1 ‘ ) . i .

T Multiplexer A2U704 teeds the T4 input on.the microprocesser which is programmed byt ‘P20, P29,
- and P22, Since data on the lower 4 bits of port 2 s valid only on the positive edge of ALE, we latch

.. It with A2U606, The outputs of A2UBCE In turn program the multiplexer to select the input that will

v (bagated)n_tQTL;: L : Lo : ’

P

Co U plterrers A I RTS monitor
transmitter shift register cjock low battury
receiver clock o start pulse

Y CTS" |/ o _ DCD

o S fj o
Ry R o ! |
8-39, *PO\\!ER SUPPLY | ’
1 _‘li{!'d-‘x_” . " : '

: éllt;'th of the Interfaces ¢an be run by battérles. However it Is recommencéd that the V.35 Interface be
- used only with the AC pow: . module, !J.,' o : ' o '

' B-40. HP 181834, RS-2320/V.24 -

;' Power s supplied by the AC Power Module or by six 9V alkaline batterles, Ideally all 6 batteries are

o installed. There are four batteries connected In parallel forming the positive supply voitage, The
4 -, other two batteries are also connected In parallel formi~g the negative supply. The unregulated
«) ¢ supplles power the Interfagse Board output drivers. The positive supply drives a three terminal
- regulator which provides a .'%va!t supply for most of the circuits, - , :

f . | !

L B-ALHP18184A, V.S |

e The 8V batteries can po\ver 'the? V.85 ihtertace:-hov;eiror. it will nominally have .power for only 15

~ minutes. "HP recommends that|you use the AC Power Module. Refsr'to Appendix E for more

information on the AC Power Modute,

‘ Tt ) . . !
. i . i !
e o ‘ ‘ _ 3 ol
. : - c .

. . . : ‘L
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. 8-42 A3 TRANSMITTER/RECEWER THEORY OF OPERATION

' J|
: The Transmlhermeoelvor hes t'wo basic modes of operation,

1. Trahsmll'tln'g' and rooe{vlng contiguous uniramed pseudo raridom bit sequences (PRBS),

oot 2 Transmltl[ng and rocelving asynbhronous 1ramed pseudo random bit sequences (PHBS)

; 1
When transmitting conttguous FRBS the transmitter siift register generates a stream of PRBS, This
Is sent through the intertace, to the line under test, When transmitting asynchrenous framed PRBS,
the transm!ttor shift register generates only 5, 6, 7, or 8 bits of PRBS at a time. This byte of PRBS is
then transferred to the UART which frames it with stop, start, and parity blts The framed PRBS byte
is senl through the Interface to the Ilne under test, .

r | :

When reoe!ving"contlguous PFIBS lhe data stiream comes from the Ilne under test through the
Intertace to the recelver shift registers., When recelving asynchronous framed PRBS, ‘the dala byte
* comes from the iine under test, through (he interface to the UART. The UART strlps the traming bits
from the received PRBS byte and sends it to the receiver shift registers through the asynchronous:
framlng receiver huﬂor e

I

The transmltter can’ operate ina. thlrd mode and send the FOX message

THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 0123456789,
7)
- The characters of the’ 'FOX message are sen? from memory by the mIcroprocessor to the UART
~ through A3U306, The UART adds tframing blts and transmits each byte in the same manner as

asynchronous framed PRBS Sl

‘ | B
Sorne Translmltterlﬂecelver clrculto are only used for asynohronous tramlng. These are;

f !ll} 1 . .‘: Ny ; 1

! Charact_ar Idle Time Generator ;

.

“Transmitter Data Bit Counter
] b . .

~ :Data Ready Shift Reglster
Lo ‘ ) : 1
"1 Recelver Data 8it Counter

g 4Asynch'ronﬂous Framing Recelver Bulfer | .
- v P y . ! : it -

SRR The UART ls used ior asynchronous framing and the FOX mode, Clook recovery is used only ior
I contiguous mode. _ _ .

£
> 9
I

; |
Syl
LA
.;‘

Xy

8-15 /




" The feed torward shift register detects valld PR Sin the recelve data, _The teed back shltt reqister
. detecls actuel blt errors ' , o

f‘B 46 Feed Forward snm Reglster

: Servtce s . d !

8-43. TRANSMITTER SHIFT REGISTER ' . B

‘A3U306 and sent to the UART (Universal Asynchronous Recelver Transmitter),

by the operator, PRBS pattern sreiections are given in Table 8-4.

' When lransmltung the FOX pattern, characters are passed to the UART lhrough A3U306, The FOX
_control line enables perallel data transmlsslon ; ,

‘When enabled by the processor through conlrol fine Xmit Errors. A3U304, A3US03, A3UG03, ABU408,
: and blnary up counter A3U401 lnsert one error every 16 clocks In the transmit data,

8 '45 | aEcewsn SHIFT nseisnsns

!Recelve data ls right shlﬂed through serial shift registers A3U404 and AaU405 Three pairs ot
 parallel: outputs ‘are compared by A3UB05, one pair for eacgh PRBS selected by data mulliplexer

icompared)by A3U605. Feed forward errors are -generated If the predicted bit and the bit actually
y recelved are dmerent R 4 ) 9

HP 40268 @ - - -

The trensmltler shlit register is eclosed loop, teedback shift register that generates Pseudo
Random Bit Sequences (PRBS), Sequence data is right shifted through serial shift registers ASU306
and A3U405 Three pairs of paraliel outputs are compared by A3U406, one palr for each {PRBS)
generated, The PRBS requested by the operator |s selected by data multiplexer A3U606 and fed
back to the serlal data ipput of A3U306, Serial sequence data is taken from the high order output of
A3U4065, the transmitter shilt register, Parallel sequence data is taken from the parallel outputs of

The processor uses controi lines PRBS eeleet 0 apd PRBS selecr 1 to select the pattern requested

| Table 8-4, PRBS Pattern éelections

, g | PRBS . SELECT * Pattern Selecler
1 0 |
_'l 0 4] 2047 bit PRBS \
: Q) i 511 bit PRBS
1 0 63 bit PRBS J
g 1 1 +6V or mark i

. ; }
¥ : 1
! :

54114' TRANSMITTER 'ERROR eENénATon

H

The recelver shift reglster conslsls of a feed t rward shift reglster, and a feed. back shitt register,

ABU70S, Data, in- the register ‘predicts the next bit in the PRBS . The prediction and next bit are

1

- 818
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— ‘

T

. A3U605 compares Mo successive parallel outputs of the fead forward shilt register,

. Input of A3U203 which inhibits drop out detection when the FOX message is sent.

; - | : | HP 49268
| Service
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. 8-47. Feed Back Shift Register

The teed back shift register duplicates the 1unction of the transmitier shift regisier. Recelved datals -
right shifted. through the serial shill registers and compared by A3U706. Data mulllplexer A3U705
selects the appropriate PRBS. Control lines PRBS select 1 and PRBS select O control the feed
forward and feed back data multiplexers. Table 8-4 describes the line states for each paltern
selection, The PRBS |s compared with- the receive data by A3U706. A bit error is generated each
time the predicted bit and the actual bil are ditferent,

8-48, ERROR DETEGTION AND SYNCHRONIZATION CONTROL

Feed torward and feed back errors yield several results, Bit errors and data drop outs are detected,
the feed back, ehin register is synchronized to Incoming receive data and the out of lock condition Is
eslabllshed ;

8-49.‘Synchronizatlon Controller

Binary up counter A3U302 acceplts feed forward errors from feed forward error buffer ABU702 and
feed back errors from the feedback error buffer A3U702, A3U302 resets each time a feed forward
error |s deteclod. When A3U302 Is 1111 (binary), A3U202 goes to a O logic level. The
synchronlzation controller requires several steps to synchronize the shift register. Recelve data s
shifted ‘into the feed forward shift register. When the recelve data is error iree, the feed forward
shift register stops generating feed forward errors. After the synchronization controller counts 16
more feed back errors, A31)202 sends a O logic level pulse for one clock period. A3U303 Inverts this
pulse which enables a parallel load of valid PRBS data from the feed forward shift register to the

“jeed back shitt register. This synchronizes the feed back ‘shift register with the receive dala and
“latches a D flip flop. This engbles the processor to detect when initial synchronization, a clock slip,
or.resynchronization has oceurred {ollowing a data drop out. -

8-50. Drop Out Detector
it indicates

data transition activity in the receive data. Binary up counter A3U302 increments one for each clock
period that there is no transition activity. Sixteen clock periods without activily is considered a drop

' outand a logic O is clocked into A3U203. A loglc 1 Is clocked Into A3U203 when data transitions
"occur. The. synchronization controller remains In the reset state during a drop out to prevent

synchronlzation of the feedback shift register from occurlng The FOX control line conirols the set
i drop out

detection were allowed to occur, recelved characters containing all 1 or all O data would cause an
out of lock condition and falsely inhibit parity error events.

SR - - 8-17
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8~-61, Data Ready Shttt Register , _ - _— o

Aeusoz A3U303, and ABU403 synchronize the the UART data ready flag, synchronized data ready

“ pulse enables shift register A3U104, which accepis paraliel receive data from the UART. A3U104
“shifts the data serlally Into the recelver shift registers, The synchronized data ready pulse also
resets the UART data ready tleg {hrough control iine Data Ready Reset,

8-52 Out of Lock Detector

Severel components create  the out of lock detectsr, ASUSOt A3U301, A3U402 and binary up
counter A3U401. The out of lock 'state occurs when the drop out detector detecls a drop out In the

' recelve data, Since synchropization occurs following ‘a drop out, the out of leck detector remains In
the out of lock state for 16 clock periods after the drop out and teed forward errors cease, The out
of lock state also |nhibits bit error event pulses through A3U501, the bit error detector,

8-53, Bit Error Detector

~;+A bit error occurs when a feed forward error and a feed back error occur simultaneously. For
" example, following a clock slip, teed torward errors stop; however, feed back errors continue since
| the fead back shitt registerIs out of synchrenization with the recelve data, These are feed back
l errors only, they are not consldered bit errors and are therefore suppressed by A3U501. Only true
bt errors pass through A3US501. The A2 Conlrol Board produces ap event pulse for each olt error
' ' detected. These pulses are fed to the microprocessor to increment the cumulative bil error counter,
!* When Jumper AJE3 is removed, feed forward errors are Ignored; bit errors are then produced for
i each teed back- error : ‘

| 8- 54 Asvncunonous FRAMING TRANSMIT CLOCK GENERATOR ®
l' When ee{ected the transmlt clock generator advances the transmitter shift register a fixed number
‘of states, For example, when transmitting asynchronously framed PRBS data, only 5, 6, 7, or 8 bits
of the sequence are used for each character lransmitted. The transmit clock generator also inserts
12 bits of idle lime between each PRBS character, This prevents loss of framing in the receiver due
! toablt error In a character start bit.

8 55 Character Idle Time Generator

' The idle tlm’e generator produces idle time before loading a group of PRBS data bits into the UART,
. The wait period Is 12.5 bit times. Blnary up counter A3UG02 beglns counting the idie time after
.. receiving a transmitter register empty pulse from the UART. This pulse is synchronlzed by A3U502,
"7 A8U402, and A3U403 When the idle time pariod is done, A3U502, A3U402, and A3U603 send a
. transmitter buffer register load pulse enabling the UART to load the next group of PRBS data bhits.
The pulse also starts the asynchronous framing data bits counter which allows the transmitter shift

B reglster to generate another group of PRBS data, R N .

e 8-18
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* B-56. Asynchronous Framing Transmitter Data Bits Gounter
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: Y
Four conirot lines, Data Bits Select program the divide=-by~N counter A3U503 to count the number of

bits In the asynchronously framed PRBS character data field. For each count, a clock pulse Is gated
to the transmitter shift register to advance |t the proper number of states,

8-57. Clock Selection

. i
The processer controls analog multiplexer A3U305 through control line Revr Data Select A. A3U306
- selects contlguous or gated clock to drive the transmitter shift register,

- 8~58. Asynchronous Framing Recelve Clock Generator

When selected, the receive clock ‘generator allows the receiver shilt registers and the error

~ detention and ‘synchronization conirol fo advance a fixed number of states to asynchronously

receive framed PRBS, . ’ _ ;

ReceiVe data |s sémp!éd by flip tlop A3UB01 which Is clocked in by the x16 clock, Once'a positive to
negative fransition of data |s detected, A3U603 produces-a pulse which lasts one x16 clock period.
This pulse presets programmable 4 bit counter A3U703 to a count of 4 and will count down ata x16

clock rate. Recovered clock |s the 8 Input of A3U703 whose rising edge nominally Indicates the

center of a recelved bit. A3U703 continues to count, producing the recovered clock untll agaln
preset by the recelved data,

}

8-59, UART (Universal Asynchronous Receiver/Transmitter)
L . ! ;

Asynchronous communication is accomplished via A3U205,the UART, The UART can be programmed
tor 1 or 2 stop bits,. 5, 6, 7, or 8 data bits, and odd even, or no parily, This Is accomplished by the
processor writing a/Vvord, via the bus to the UART control register at iocation 6000(hex) In exiernal
data memory space. | o ‘

Table 8-5. UART Gontrol Register Definitions

' bit 0 cLS1
S . bit 1 ~ CLS2 o
g _ bit 2 ~ EPE (even parity enable)
a bit 3 Pl (parity enable) ‘
bit 4 SBS (stop bit select)
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8-60, Asynchranously Framed PRBS

When the Bit Error HatefTest Set is programmed !or‘ ésynchronous tframing, the transmitter and
recelver shift registers pass data to and trom the UART.

i

8-61, THE FOX MESSAGE

When the Bit Error Rate Test Set sends the FOX message, the microprocessor sends message
‘characters to the UART for transmission via the Universal Bus Rogister A3UG06, Control ol the
transmitter butter regisier load line on the UART Is switched from the transmitter clock controller to
~the microprocessor by multiplexer A2U204. A2U204is controlled by the FOX control line. Character
movemen! {rom the microprocessor to the UART occurs when the microprogessor writes to the
universal hus register at location 6000(hex) in external data memory space. The character |Is
strobed Into the UART when the microprocessor performs a read operation from location 6000(hex).

!

\r,. e "‘!;,\I‘ A ‘ 0 - -I !’ : i". .. 8-20 |
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8~62, TROUBLESHOOTING PROCEDURFS

This troubleshooling guide Is divided into three parts:

Part | Troubleshaoling Without the Display
Part il Troubleshooling With Self Test
Part It Interiace Troubleshooling

" The Bit Error Rate Test performs a Self Test al power up when the power supply, kernel, and
alphanumaric displays are functional. Fallures during Self Test are indicaled by codes displayed on
the annunciators, It this happens, go to paragraph 8-59, Part |l Troubleshooting With Seli Test
"' where Isolalion and troubleshooting procedures are given. Il the display blanks or displays random
characters atter power up, go to paragraph 8-63, Part I; Troubleshootling without the Display.

Before siarling any troubleshooting procedures, check that the patch wires listed In Table 8-6 are

placed for normal operation,

~Table 8-6, Jumper Placement for Normal Operation

. Board -~ Jumpers T
Al Ef | .
4 A2 “E1(CCITT), E2 E3 ES5, EG E7 [
) A3 EY,E2EQE4 Lo
A4 none 4 .

'3-68. PART I: TROUBLESHOOTING WITHOUT THE DISPLAY!,
o I ' . “ : \'I;

1, T t lhe Bit Error Rate Tes! Set ON and verlty that mlcroprocessor A20406 (pin 40) has +5
Y ,s

2, I lhere Ié no volitage on pin 40 of A2U4086, trcubleshoot voltage regulatq':_r'AZUdos, the
batleries, and the Interconnecting cables, '

- 3 It+5V sls‘present'. use the Signature Analysis LCD/K irne! routine to verily’ihe operation of
’ A2U406 the microprocessor, A2U306 the address latch, and A2U 106 the EPROM,

4, Check the signatures on data bus DBO-DB7,
a. If any signatures are Incorrect troubleshoot the Kernel,

b. | all data bus signatures ére correct go to step 5
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5. Turn OFF the Bit Error Rate Test Set and dissonnect the A3 Display Board,

i

CAUTION | | s

The alphanumeric displays have no electrostatic protaction,
lnsart W1 the Display Board connector into conductive foam to protect
lhe displays when it Is dlsconnected {rom the rest of the Instrument,:
6, Short A2U506 pin 3to A2TP108, Power up the Bit Error Rate Test Set.

7. Check the signatures on the display control bus '‘A2U406 pins 27 33 using the LCD/Kerne!
Roullne !

a. Jal signature are correct go to step 8,
b. If any signatures are Incorrect replace A2U408,
8. Turn the Bit Error Rate Test Set OFF and reconnnect the Display Board, Use the Signature

. Analysis LCD/Kernel routine and verity that the cori'ect slgnatures and voltages appear on
each pin of DS2 and DS 3 as shown in Table 8~ 7,

Table 8-7, DS2 and DS3 Voltage and Signaltures

D32 and Signal ~ Voitage or
DS3 Pin Name Signature
, Number ‘ : 4
t g 9 V3 1 3.2V +-10%
2 V2 o 2.2V +-10%
3 Vi . 1.1V +-10%
4 N/C ;
5 INA 2A01
.6 NONE : H5H
, 7 02 F64C
: 8 Y | _ 00F 4
9 ', PWOB (DS2) PC75.
PWOA (DS3) 518F
10 SYN 2588
11 ISA - F454
12 NONE CH&H
13 INA ; 2A01
14 - VREG -~ +5V
15 " GND o av
18 oscc ,
i 17 ! N/C .
l .
8=22 S S
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, One perlble dispiay fallure mode is when one display input shorts to ground, The displays
are in parallel, with the exception of pins 9 and 16. Thus both displays will appear to fail,
even is only one Is bad,

©

.10, )1 an Incorrect signature or vollage Is found, power down and unsolder one of the display
leads to jhat line. Power up and check the signature again, If It Is correct, replace the
display attached to the unsoldered |ead, It the sighature s stili wrong, repeat the procecure
with the other display, It unsolderitig a lead on the second display corrects the signature,
replace that display it the signalure Is silil wrong, trace that signal path back to the A2
Board, :

8-64, REPLACING ALPHANUMERIC DISPLAYS DS2 OR DS3,

When replacing the alphanumeric displays, review and closely follow the static handling procedures
given In paragraph 8-7, the displays ‘are extremely suspectable to damage by electrostatic
~ discharge, '

CAUTION

; Wear eye protection when replacing the alphanumaric displays.
The leads have a tendency to splatter moiten solder,

El

1. Wheh removing and replacing an alphanumerie display, cover the back of the other display
; with conductive foam to prevent any eolder splatter from entering the display and causing
- Intermlttanl tailures .

—

2, Heat each lead ot the display and lift it clear of the pad using small jewelers screwdriver,,

3 When all Ieads are disconnected, unscrew the dlsplay carrler and remove the display,
i

4 Add a ematl arnount of RMA solder to each of the dlsplay pads

18, Install the new qlspley into the display carrler, -

"CAUTION

- ; | ' Do not touch display taces. Fingerprints will destroy' the polarizer,
S 6. Use a jewelers screwdriver to hold each lead down while soldering it into place. Be careful
) " notto overheat the display lead as lt may separate irom the display, ‘

_ dropp*ng eny locse solder onto the back of lhe display.
T : : _

. EE | ?. Giean any loose solder between the display pads with the serewdriver, Be caretul to avoid

8-23 o
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8-65. PART Il: TROUBLESHOOTING WITH SELF TEST

Tabte 8~8lists the tests performed by Self Test and the resultant error codec,

It & failure occurs In the Bit Error Rate Test Set, one or more error codes may be displayed, If test 2,
3, or 4 fall, testing stops and an error message Is displayed. }f any of tests & through 14 fall, Self
Test s complete and error codes are dispiayed,

Determine which test falled by looking up the error code In Table 8-8, Refer to the troubleshooting
procedure following this section for the correct test and lroubleshooting procedure. If more than one
error code is displayed, troubleshoot the error codes starting with the top display, left to rlght then
the bottom display, left to right,

When Self Test fails. the HP 4925B "locks up”". To obtain normal keyboard operation, press
BEGIN/END, then quickly press BERT. The top level menu should appear,
! i 1

Table B-8, Self Test Error Codes

' TEST TEST NAME ERROR '
. NUMBER CODE
'~ 8-66 Power Up Test : CHECK POWER
! 8-67 Microprocessor Ram ' RAMFAILURE
8-68 . Transmit Clock - NO XMTR CLK
8-69 Recelver Clock NO RCVR CLK
; 8-70 Transmit Clock 0 (top display)
0 ; Specification
: ¥ 8-71 . Transmitter - 1 (top display)
8-72 FFSR/Synch _ 2 (top display)
8-73 FBSR - 3(top display) _ ‘
, 8-74  Dropout _ 4 (top display) _ 3
8-75 Out of lock ' " 0(bottom display) :
8-76 = Error Count .1 (bottom display)
, 8=77 Error Event 2 {bottom displayg \
. 8-78 Asynchronous Loopback 3 (botltom display
1 8-79 UART none
8-80 ' FOX | ' 4(bottom display)

' The 1ollowlng Troubteshoollng procedures are based on the Self Test test results, Each test |

descrlption Includes set up conditions, cause of: tallure and, troubleshoating procedure

! i
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8-66, ROWER UP TEST | L

Test Fallure_‘Codé ) | )

CHECK POWER

Desérlptlon : = oo |

Low hattery is monitofed through T 1 of the microprocessor, ‘ ;

Internal Setup | *

. None Applicahle

Test Falls If

Low battery line s HIGH,

Troubleshooting Procedure

Replace the batterles j applicable

: if the test continues to tall, troubleshoot the batiery check circuil. The low battery line should
only go high if the positive and negative battery voltages drop below +- 5.6 V. This procedure
also applies to instruments using the HP 18185A AC Power Module
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..8-67. MICROPROCESSOR RAM TEST

",
Test Fallure Code
'RAM FAILURE
B Test Description
: 1 . L
* The microprocessor verllies its Inlternal RAM,
| _
Internal Set Up
None applicable
Test Fails If |
~_Anybit of microprocessor RAM Is defective,
- T{oubleshooilng Procedure
S, ' :
- Replace A2U406, the microprocessor,
|
}
.; l:L e
') : ) j
. T
z L | ' &-26
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~8-68. TRANSMIT CLOCK TEST -

Test Fallure Code .

NO XMIT LK - T | i

Test bascriptlon

The transmitter clock is monitored through T1 of the microprocessor.

1

Internal Sgt Up - | o

\ '
Clc k. . 12C0H2 '
Routine Contiguous Loopback ’
Pattern PRBS 63

Falis Test If
| The transmitter clock is not ‘wo'rkling. |
Troubleéhootlng Prpcedure

I this test falls, the HP 49258 locks up in the XMIT CLK test condition to permit troubleshooting.
- Check the XMIT CLK signal path from the clock generator to T 1 pin 39 of the microprocessor.

1
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'+ 8~69, RECEIVER CLOCK TEST : ' o !
! R . .,v} . : " ' M
! Tl ’ | e e \ : ;
Test Fallure Code S - : 3
_NORGVRCLK ’
':‘ . ¢ ] ' . . . } .
| ‘ ; ' _ P
Test Description , : :
Lo S ! T
fon Coe ]
‘ The recelver clo"' is /monitored through T1 of the mlcroprocessor,
[ i ‘“: ! . _ : -
8 I‘ ' ".n' . ’ TNy ! .
- Internal Test Setupi S |
. Clock v 1200 Hz ‘
,Routine ‘f Conliguous Loopback :
“Pattern L _ BGPRBS
Test Falls 1
i The recelver clock ls not worhlng. B - | !

_ _Trbubleshbdting Pfoc‘eddre ,

’ \'"I- ' ) b
At thls !ast falls, the HP 492&8 loske ~|p In t‘le recelver ctock test condition to
b troubleshoollng . ;

\) H . : ' ‘ [’

" Check the RGVR clock path from the recovered clock to T 1 pin 39 of the microprozessor,
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. ) :'§—70. .TRQNSM!T CLOCK SPECIFICATION TEST N

o

Test !-a[lure Code
0 (top display) . : ‘

L

Test Déscrlptlon '

The transmlttér cldck'ﬁ'equency is monitored through T3 of the microprocessor,

, lnternal Set Up

Ciock - 1200 Hz
) Run time _ Contiguous Loopback

Pattern : 63 PRBS

' Test Falls If

There is a" frequency error greater than +- 2 Hz.

H

. Troubleshooﬂng Procedure :

!

1. The oulput of the clock ganerator should be greather than +- 2 Hz, Verity 'that lhe clock'
generator is programmed for 1200 Hz, refer to Table 8-3.

2. " Check the mlcroprpcessor clock frequency. It should be} 6 MHz +- 1 kHz,
. . : ; . ]
]

E | ~ 'NOTE , B

ll 'slng a 5005A Signature Multimeter to check the frequency, |
change the thresholdto 5V,




;. Troubleshgoting Procedure '~ . 3 o

I . R . R Sy : HE . S !
; : | : S in \ T
4 ‘,TBS! Failsif . 1 2 W 1o, N ‘ i

. Y
; N .
4+, Préss BEGIN/END;

R T K

R S 2047 Mo o
j’ | -1 § PR 0

N . [ « . - o : . . : i
T SR . = oty . A v, o ) .

" HP 49268 S AT Voo -
Service ., . o R \ AR I
: o I . . ; . L . , S . . S , fir;L
) "' o i !‘ :l o ‘,. A o ; Y Lo :II::I o ‘.l‘;—"
SRR S, TR SRR P |
' ' oy ! 1, - \ : N ‘.I N e
81"71- TRANSMITTER\TES'I . .\,ﬂ! : Lo L S ! l_:_ [ aft -; =
: . : : :j‘ x_:‘r‘ .::!‘. : r‘\j‘;l'. ' ‘!"j]“ “ “... ‘ !..‘\.‘ }. .} n\i E

Test Fallure Code o N P T A

[ ; . : ‘. .
] j Co " ) "‘i) 3 i [ X .', i\‘ RIS ;. =‘. !_i d n}
1 (top qlsplay) i ; . R Y Lo ' C . Jo

PSP A R

Test Description (o ; v FE R R Lo

. ' . _.\“.‘ ..\‘ \.:_)’:: . ! . N ". w':-l‘ ] ! - ' ) : : - -‘ : . ;.H ‘ T .
- The Transmitter Test checks I}ja‘t-.each PRBS pattern is coyractly generated by'ihp transmitter, . '
,The microprpcessor redds an 8 bjt segment of each PRBS paftern through port 2bit 7 (pin 38), . ' |

Yo . R . ' ; vk } . i Lt ."\ :.“

~ Internal 'Set'Upf‘wf Lo
. B S i . o

CIOCR o “*‘ j. | ' S =|‘5“.-‘:“|Ii: !‘-:z‘l-\'; \A\’"_ " l i ' .t'; ?.s ' !‘ \- .' ‘.- ':i' |1 ‘!‘- \n _—
Rodfine » = - ;. Conliguous LB S L . N .,

p Pattn T e I T T

' A ) T ;.}:' . ;I':' : . b ' : s - ' L : : [, "l ’ . .

/ CL SRR ks : "~ PRBS 511 }{‘;‘”__: - [ e : y

. o . ! ) : 3
. g . L ';'l : E ! 1 o K ! 1
i . I i RS 1 e : <1 3 . w—
o L - rh oy T - P : . . '
E l !1 L i o ! i ' ' ' '

'
! ) e : , _ - 7

N 'y . ' 1
' i \ 1 c . | ] v . - f
Ty S B ‘]\ I . HER R

e } R R ’,1:‘ g l‘,-\ “_‘. i'f_:\‘;. "._ - _‘ o , . . |

. The lncorrect'ph’t_tern ls\(ead by the micropracessor, @', h SNTRRE ‘ e Y
Sy ,ri“ ’I' : i|) \ i, . .'.\“ B \ ll" y \ . | "I - . i ;|
L I'!. N il N G B 1 !\ . \ - l

\ PR | P ‘ L

P 1 3J K ; \ oy '
then BERT to'obtaln the top level menu.
‘li: i : N L i i ! R

. §

2. Check fﬁ'alASﬁeoéz'ig_;}:‘[?granimed"6qrrec_t|y"!or eﬂch}ﬁlﬂ'essl,.pattern. Relef;@b"‘able 8-9,
L Table!8-9. ABUSOS Pattern Progriming o

‘4' i
¥ H i ) ' . : 1

. i ] o rnme
}]\ pln}\ 1'.1‘\, !

oy

TR N B G A

i

1
i‘} | ]\'\' i . .R- 83 ‘."‘ ) . '1 ‘ g

\ :‘:‘:ﬂ‘, ;{!: .

: i . o ' R “: , | T y .
- 3 NIt A3U806 is correctly ‘programmed, connect a data probe or Scope to A3U405 pin 2.
.o, 'Chsck that data activity occurs at A3U405 pin 2 for each pattern selected except FOX, I
correct go to step 5. T : - o :

o -

o

i
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. it data actlvity dogs not occur for palterns 63 511 or 2047 troubleshoot the Transmitter
. Shiit Regtstar. 1

, ]

‘ (R Chack ihat the controt lines of A3U306 are as follows:

\‘43”\ h V' pne low !
N . \ ‘,; pih 15 clock
_ L pin3 low : _
8. - ‘Since the feadback path Is In‘the Transmitter Shitt Register, Signature Analysis s ot
. Fft"',"‘_\' - eiiective ior troubleshooiing Use the following procedure,
!?';?;";*.H f‘. o, Ftem}We A3E4

’ : } . o " ~t '
AN R Md entarily ground Aauaos pin 10, This sends a pulse of lows through the Transmittor
RS 5 _ shi hReglster, L
L “ \ A '\ ' | |

R f‘\ \G. Check\ all nodes in ihe Transmitter Shift Raglster using this technique,

S ci Ii aii nodes have the correct Iogic transitions replace ASUB06.

‘ 8 ~Set the HP 49255 to Loopback mode, see Section Il for set up procedures. Check that data
y actlvlty occurs at A2U406 pin 38, for each pattern exoept FOX,

P

7. Ii dgta activily. does not occur for paiterns 63, 511 and 2047 troubleshoot the Rcv Data
: Signal path back .to the Receiver Mux and the, Contiguous Loopkack path, back 10 the
-;'. ~ Transmitter Shiit Register, - J

-

o 8 if data activity does occur for patlerns 63, 511, and' 2047 determine if the correct pattern is
Y being transmitted tor each PRBS with the following test.

a. Starta Bit Error Fiate Test using Loopback setl up for each of the PRBS patterns 63, 611,
and 2047,

is displayed for any pattern then the Transmitter Shiit Reglster s transmitting the wrong
pattern or the Error Generator is ON, - Check ‘A2U406 pin 12. It should Le low. i not,
i troubleshoot the Error Generator, i A2U408 is low, troubleshoot the Transmittar Shift

" Register using the technique in step 5.

) .'.! . : H
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8-72, FFSR/SYNCH TEST

Test Fallure Code'

.2 (top display)

Test Descrlptlon l

Latched synch is monitored by ihe microprocessor through the I/O Expander. Latched synchis .
reset after cach PRBS pattern Is sent or received,
& T ,

Internal Set Up . | :
S + !

Clock . ' 1200 Hz
- Routine . o Contiguous Loopback
Pattern ~ 63PRBS -
. ’ _ +5V ,
: Ty :, 51 1
: Ly . 2047
| - 1
§ :
Falls Test it I ,

" SVnchronlzation does not accur during each PRBS paltern o '

. 1.
A | ot

Troubleshooling r}rocedure

. Use the Contlguous Signature Analysis routlne to troubleshoot the Synchronlzalion Controler,
' the Feed Forward Shift Register, and the Synchronization Latch,

I
1
| "

- 8-32
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. - 8-73. FBSR TEST
Test Fallure Code

i
o
. |

3 (top display)

L

o o ot s -

r

. Test Description

P

Latched Synchrohlzatlon {s monitored by the microprocessor through the 1/¢) Expander. Latched
synchronization is reset after each PRBS pattern is sent or recelved, .

Internal Sel Up

. ' Clock = ‘ 1200 Hz
' - Routine 3 Contiguous Loopback,
Pattern 1 63 PRBS
o +5V
‘ _ ’ ' 511
: 2047

L
. B N P L

Sy . P R

. Falls Test If

Synchronizatiun occurs more than once during each PRBS pattern.

[ ' 1;:‘ "
~Troublgshooling Procedure ,
Use the Contiguous Signature Analysis routine, lddp B to troubleshoot the receiver Feed Back
. Shift Register. It gnod signatures are tound in the Feed Back Shif. Reglster, replace A3U705.
‘The Signature Analysis routine only uses 63 PRBS and +5 V patterns and will not detect a fault
"in the other tyvo channels uf ASU?OS

e
. 5 : )
S
e T B ' r
S
:::_‘,‘. . . LT :
o 1
as
\ [ .
!W,,r : P
: . ' ‘ 1
) . 8-33
) A
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8-74. DROP OUT TEST

Teast Fallure Code ;
| IF

'\-‘ L 1(top display)
S : L \ _ I
T Te;t Description ' ‘ / :

. Drop out is monitored By the microprocessor through the 170 expander,

11 Internal Set Up v
Clock: | 1200 Hz | h
PURE Routine . Contjguous Loopback ,
' Pattern = 63 PRBS
! 5V ' -
[ LR

A
Test Fails I : ' )

" Drop out does riot go high during the +5 V pattern or iow during the 63 PRBS pattern,

i 1

* Troubleshaoting Procedure | !
il . . . 2 i ' . .‘.-
Use Contiguous Signature Analysis routine to troubleshoot the .drop out detector, and the drop

out signal path to the I/0 expander, :

I
1 J ¥
. v )
'
!
H
)
b | _
P :
7|. v ' '
o 1 " . J ) :j
: . | -
k. : .
i -
!
! t
. J s ¢ . .
. . ' .
. . . . . . 1 L . [ B .
: . - . . ) . P . . i
e N . 8-34 o j
R o o :_;" Y =.:". ! -i --: ] ’ ! .
B N
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8-75. OUT OF LOCK TEST

'i'e;t Fallure Code

0 (bottom display)

Test Description

Out of lock Is monitored through TO of the microprocessor,

-Internal Set Up

Clock . ' 1200 Hz
Routine ‘ Contiguous Loophack
Pattern ‘ 63 PABS and +5V

Test Falls It '

Out of Lock does noi go high durlhg the +5 V pattern or does hol go low during:the 63 PRBS
pattern, :

i

Troubleshootlr;g Procedure |
Us'e the Contiguous Signature Analysis routine to troubleshoot the out of lock detector and the
out of fock signal path to TO (pin 'l) of the microprocessor.




' 8-76, ERROR COUNT TEST

- Falls Test .lt

. Troubleshooting i’rocedures

HP 49258
Service

Test Fallure Code
1 (bottom display)
Test Description
!When the Bit Error Generator is turned on, 128 data bils are transmitted. Bit errors are

- monitored through T2 of the microprocessor,

internal Set ‘Up:

Clock ) - 1200 Hz
Routine P ; Contiguous Loopback

Pattern; ‘ 63 PRBS b
| _

Eight (8) errors are not counted,

i i

Use ihe Contiguous ‘S'[gna‘lhre Analysis routine to check the error generator, the bit error
, detector, and the bit error signal path to pin 1 of A2U704, the microprocessor input mux.

1

1



b
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8-77. ERROR EVENT TEST

Test Failure Code

2 (bottom display)

Teast Description

" The microprocessor reads the Error Event Latch after It is reset and agaln after a time delay.

Internal Set Up

Clock . 1200 Hz

Routine . Contiguous Loopback

Pattern 63 FRBS Fo
+5V

Test Fails If

The Error Event Lalch is not set to OOH after reset or Is not set to FFH after the time delay,

Troubleshooting Procedure

Use the Contiguous SlﬁnatUre Analysis rottine to troubieshoot the error event buffer.

e-37
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. 8~78. ASYNCHRONOUS LOOPBACK TEST

Test Fallure Code

3 (bottom display)
Teﬁt Description

- The latched synch signal Is monitored through the i/0 expander and thé transmltter‘clock is .
"+ monltored through T1 of the microprocessor.,

Internal Set Up

4.8 kHz

Clock
Routine : Asynchronous framed data, loopback
.Pattern " ) 83 PRBS

Data Bits | 6,7, and 8

Test Fails if :

Synchronization does not occur while transmitling 63 PRBS with 6, 7, and 8 data bits, Also If the
microprocessor senses that the wrong number of data bits transmitted,

T;oubleéhbotlng Proc'edﬁr_a

Use the Framed Data 'stgnalure Analysis routine to troubleshoot the clrcultry'unlque to
asynchronous framing. '

1

| _Character Idle Time Generator
| T;ansr'pmer Data Bit Counter B

" Data Réady Shift Register | | | SR
Recel_\l.rér Daté Bit Counter

L 'Asynchrbnous Framing Recslver Buffer _

t i . ) , |
] . ! :
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i :

: . Itis possible for the Framed Data Signature Analysis routine not to detect some fallures that are
. : detected by the Self Tests, This Is because the Framed Data Signature Analysis rouline uses a
' 600 Hz clock and 7 data bits while Self Test uses a 4.8 kHz c¢lock and tests 6, 7, and 8 data bits,
Jt the asynchronous test falis, but the Signature Analysis routine does not show any incorrect
. slgnatures, check that the HP 4826B will operate correctly at 4.8 KHz and 6, 6, 7, and 8 data
bits. This can be done by Initiating a Bit Error Test In Loopback mode using 4.8 kHz DATA RATE
and §, 6, 7, and 8 DATA BITS, If the HP 49258 displays OUT OF LOCK and DATA FAULT, or bit
. - errors ocour for'all data bits, check the 4.8 kHz clock. If the test works for some data bits and
. ' not for others, check that the receiver and transmitter data bit counters are being programmed

correcily, Table 8-10 describes the correct programmlng

Table 8-10, Data Bit Select

g - DATA  DBS-38 DBS-2  DBS-1  DBS-0
| o BITS o |
T | | s 0. 1 0 1
L 4 6 0 1 1 0
] | 7 0 1 1 1
- 8 ! 0 0 0
!

S ' 8-39
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8-79, UART TEST

. . - -
.
. A i .

Test Fallure Code
3or 4 (Bottom Display)

L

Teql Descrlptlon

Check that the UART A3U205 |s operating correctly. This test Is not apart of the Self Test
Routlne _ , ‘

Internal Set Up

Clock = . 48KkHz

Routine }_. ~ Asynchronous framed data, loopbadk
_ Pattern : . 83PRBS
Data Bits o 6 7, and 8
Test Falls If

' The correct signals are not present,

|

Trdubleshooﬁng Procedura

1. The input slgnals gIven in Tabie 8- 11 must be present for the UART to work. °

2 Reier to Table 8-22to verlly that the UART Is operaling correctly.

Table 8-11. UART (A3U205) SIgﬁal Verification

| " PIn Number " Line "~ Status
| 17and40 . ' x16ck | toggling
21 MR ‘ low
T 23 ‘ "TBRL toggling
- 34 ‘ o CcL2 ., low
K . o _ 35-39 _' S DBO-DB4 - toggling
Lo R TT . . !
N -, - 8-40- , . ‘
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. .8-80. FOX TEST

oy

¥
Test Fallure Code
.}1'I

1

1

Test Déscrlplion
'

4(bottom display)

HP 49268
Service

The microprocessor sends an 8 bit word to the UART through the Transmitter Shitt Register,
The UART transmits arid receives the 8 bit word then loads it into the recelver Feed Forward
Shift Register. The processor rends the word through port 2 bit 7 (pin 38). See paragraph

internal Sei Up
! Clock
,Routine

Pattern
_Data Bits

Falls Test If _';

L |
Troubleshooting Procedure

y 8-79to verity UART operation,

{
600 Hz '

Asynch Framing Loopback
semi-Fox :

8

The Iné._orrect word Is recelved by the microprocessor,

~ Initiate the FOX test using 8 data bits and verify that the FOX control line lé high. Verity that

’ _g’ - "'A3U006 pin 9 has a 1,3 us pulse with'a 100 Hz repetition rate.

if the FOX control line Is high and ASU306 pin 9 Is puising, verffy that data is being loaded
' through A3U306. If data aclivity Is not occuring on XMIT O through XMIT 7, replace A3U306.

}

" Refer.to paragraph 8-79 to verify UART operation.

-
it
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8-81. PART lll: SIGNATURE ANALYSIS

8-82. INTRODUCTION

i
There are fcurISIg_n'ature Analysis routines:

L ' LCD/Kernel

" 1/0 Test
Contiguous
Framed Data

]
L]

.. For. somo roullnes dmerent set ups are requlred to check the components, Befoie each Signature
Analysis routine, the correct set up is described, :

B 83 LCD/KERNEL SIGNATURE ANALYSIS ROUTINE

The LCD/Kernel Slgnature Anaiysls rou{lne provides signalures to check the microprocessor,
address latch EPROM and alphanumerlc dlsplays |

'NOTE

. Be careful when checking Data Bus s'gnaturés. If two bus
lines are momentarily shorted, the L".D/Kernel routine will o
~ halt. if this occurs. the display will stop flashing.

To access the LCD/KerneI Signalure Analysls routlne, per!or nthe: tollowlng steps In order.
¥ j )

!

. 1, Remove jumper AES, o
, . 2. Remove jumper A2E7 and set It on A2ES.
5,1 .18, Power up theBlt Ervor Rale Test Set.

4. Remove jumper A2E8,
) s |

i . B, The display should read .




ll |

. . 8-84, smm“rune ANALYSIS TABLES

4

i

Table 8-!2. LED/Kernel Signature Analysls for Set Up A

' LOOP:LCD/KERNAL  SET UP:A  PCA: A2 Gontrol Board

. N SEGNATURE - QUALIFlER }MODE
’ ‘ S START/STOP T/+ - TP707 A2 Conirol Board
' QUALIFIER - TP108 A2 Conirol Board
S CLOCK L4+ . TP107 A2 Control Board

Vh = CHSH

U406 21
22
- .28 = 8702
| | 24a=uso4
‘ S 27 = QOF4
S L 28 = 2A01 -
SR R 20 = F454 ‘
| A ¢ 30 = 2588 : |
¥ o 31 = F64C

- B 32 = 518F '
. , ' 8 =PC75
R . 38 =0000
R 36, = 37F4
' : 37 = 018C

[ uvu
(o]
0
o
3]

;B i H
- = - : '.-’.‘N‘ - - - - - - ‘-A - - g . 4 - iy
o e - - - . . - . A
. . o - . . e . - . L h A

'):.-_‘Ml N

8-43 .
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Table 8-13, LCD/Kernel Signalure Analysis for Set‘:ljp B

LOOP:LCD/KERNAL  SET UP;B - PCA: A2 Control Board

s 1

SIGNATURE . : QUALIFIER MODE
START/STOP ~/+ - TP707 A2 Control Board
QUALIFIER - - TP109  A2Contro) Board
CLOCK + - TP107 A2 Control Board

“Vh = CH&H
Ueos 1 = flow
2 = low
3= 28CU
4 = 2672, i
-5 =.2072 ;
6 = 1UU1 w ‘
8 = low
8 = low
10 = low
1% = U804 ,
12 = 8702
. 18 = 8co2 .
14 = BAQ9
15 =low
16 = high B}
}
l
! | i .
b
i
! i o 8-44
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. ‘ Teble 8-14, LCD/Kernul Signature Analysis ror Set Up C
I ) ‘ . ‘ B -_ : . . R
. LOOP: LCD/KERNAL ~ SET UP: G PCA: A2 Control Board
o SIGNATURE - . ' QUALIFIER MODE
- BTART/STOP A ¢ TP?07 A2 Conirol Board
L | QUALIFIER - . TP108 A2 Control Board
R CLOCK B - U406-10 A2 Control Board
} | . Vh= ooup E | |
" U408 12 = 0081 L
o 18 = 0040 B
| 14 = 0020
! I 15 =:0010 o | ‘
- 16 = 0008 - R .
17 = 0004 | A
. 18 = 0002
p : 18 = Q001 ‘
. . . ' 20 = low 3
. , ‘ E ! }
..‘.-"'] ' . f ! :
. Yo : I H K
n _;
S P
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Table 8-~15, LCD/Kernel Signature Analysis i:or SetUp D . :
' . ’ B k ! , ) :
'LOOP:LCD/KERNAL  SET UP:D  $CA: A2 Gonrol Board n
SIGNATURE - ' QUALIFIER MODE |
START/STOP . ~/+  TP707 A2 Control Board
QUALIFIER - TP108 A2 Control Board B
CLOCK o ' U406-10 A2 Control Board o
Vh = 00UP | B
US04 ' 1 = OOUH U406 1 = high |
. 220003 3 = O0Up
3 =,0000 4 = high
4 = 00U7 . 7=high R
\ 5 = 0000 8 = high
- 8 =0000 - . 10 = 0000 ,
7 = low / ~ 11 = 0000 . B
. 8.=0006 13 = 0040 L
. . 8=0000 | 14 = 0020 -
| : - 10 = 00UC 17 = 0004 B
| 11 = O0UH 18 = 0002
E . 12 = QOUH 20 = low . E
13 = 0003 : 1',,. |
14 = high {98
i | o ]’ ; .
Us05 1= GOO8
. 2=0001, o .
: "' 3 = o009" B
g 4 = 0005 | |
§ = 0001 »
? 6 = 0004 B
‘ 7.=low
‘ " 8 = 0002 |
" 9= 0009 ! | | B
. 10 = 0003
11 = high’ .
, 12 = 0009 B
. 13 = bhigh _
~14 = high , .
1 : "!, | O .
1 '11 4 ‘)_,: ot ,
it AT _ , } R . :
J ' 8?46j , : .
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e - R ol B L :

]
Table B~16, LCD/Kernei Signature Analysls for Set Up E
l. “ . 1 . !
LOOP:LCD/KERNAL ~ SET UP:E  PCA: A2 Control Board
SIGNATURE _ QUALIFIER MODE ‘
- START/STOP -/ + . TP707 A2 Contrel Board
QUALIFIER - "TP109 A2 Conirol Board'
CLOCK - L'406-10 A2 Conirol Board
~ Vh = 00UP
} .
U306 2 = 0081
5 = 0040
| 6 = 0020
9 =-0010
12 = 0008
, 15 = 0004
16 = 0002
19 = 0001
J}‘ .
), j\,
8-47
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8~85, 1/0 TEST SIGNATURE ANALYSIS ROUTINE | 9

To access the I/0 Signalure Analysis Test routine, perform the following sléps In order,

1. Turn off the Bit Error Rale Test Set,
2. Check that Jumper A2E5 s installed,
3 Short AZE7..
4: Short A2ES, .

'8, ’Power up the Bit Error Rate fest Set.
6. Remove'@he short from A2E8.

7. Tjhe display should réad

L ;'.,, -- ' !.; | . )._ ': | 8-48 ‘ JE :1. O . 7 . I
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Table 8-17. I/C Signature Analysis Tesl for Set Up A
LOOP: 1/0 TEST SET UP: A PCA: A2Control Board .
SIGNATURE QUALIFIER MODE
START/STQP TP707 A2 Control Board
QUALIFIER TP108 A2 Control Board
CLOCK U406-10 A2 Conirol Board
Vh = UP73
U203 ' 1 = low U304 1 =low :
2 = 0U19 2 = low R S
3 =U104 4 =low Y
4 = QU189 5 = low
5 =00Vt ! -6 = high P
6 = 000U 7 = high
, .7 = 00U 8 = Q0oU
8 = 000U '8 = UP73
9 =U194 10 = 0000
10 = low 11 = 0000 °
11 = PU48S 12 = U184
12 = QU189 13 = QU119
13 = U194 14 = Q0U1
14 = 0U19 16 = QOQU
15 = 00U 16 = U194
16 = Q0QU 17 = 0U19
17 = 00U 18 = QQU1
18 = 000U 18 = 000U
18 = U184 20 = low .
20 = high ‘

8-49° T
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Table 8-18, |/0 Slgna(ure Analys|s Test for Set Up B

LOOP: 1/0 TEST

SET UP: B

PCA: A2 Gontrol Board

QUALIFIER MODE

SIGNATURE
START/STOP ~/ TP707 A2 Control Board
QUALIFIER - TP108 A2 Control Board
J CLOCK - U408 pln 10 A2 Control Board
Vh = UP73
U304 21 = U980
.22 = Q78F
.28 = 0078
24 = Q007
25 = U880
26 = O78F
27 = wi78
28 = 0007 .
29 = high
30 = high
31 = high
32 = high
33' = 1P32
34 = POSP-
L35 = low
.36 = low
37 = 8F65
38 = Q/F6
39 = Q03F
40 = high
r
|
‘ 8-50
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. . Table 8-19, }/0 Signalure Analysis Test for Key Scan Set Up
. LOOP: I/0 TEST ‘SET UP;KEY SGAN  PCA: A2 Control Board
'SIGNATURL QUALIFIER MODE
‘ START/STOP -1+ TP707 A2 Control Board
] QUALIFIER - TP108  AZ Gonirol Board
‘ CLOCK . - U406-10 A2 Conirol Board
B Vh = UP73
B A2U304 DEPRESS KEY SIGNATURE
N 200 NONE high
] 29 " DATARATE 1P32
o 30 : NONE ~* high
B 30 ~ PATTERN 1P32
L 31 © NONE " high
| 31 - DATABITS 1P32
g 3l _ START UP POSP
] . g | .82  NONE " high
8 a2 PARITY . P32
. - . a2 . BEGINJEND . . POSP
- a8 NONE a2~ g
' a4  NONE 'POSP
; ) | .
R L b
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8-86. CONTIGUOUS SIGNATWURE ANALYSIS TEST ROUTINE
To access the Contliguous Signature Analysis Test routine, perform the rollowing sléps in order,

. Turn off the Bit Error Rate Test Sel,

L ol

2. Short A2E7. =

-3 . 8hort A2ES,

4. Power _uﬁ the Bit Error Rate Test Set,
6. Remove the short trbm:Az_EB.

8 The display should read

7. Remove A2E7.




Table 8-20, Contiguous Signature Analysis for Set Up A

.PCA: A3 XMTR/RCVR Board

LOOP: CONTIGUOQUS SET UP; A
SIGNATURE .QUALIFIER MODE :

- START/STOP 4/~ TP707 A2 Control Board
QUALIFIER s ' U104-7 A2 Control Board
CLOCK + TP105 A2 Conirol Board
GROUND U104-7 A2 Control Board

Vh = CP75
~A2U302 1 =1742 A3U202 1 = O0F1
' 2 = high 2 = FP9A
3 = 34H5 3 = H103
, 4 = U655 4 = 7495
5 = 8624 5 =CP24
7 = Q000 9 = 4695
8 = 0000 10 = 6342
10 = high 11 = 2555
11 = 2397 12 = CC32
12 = 77H9 13 = F8aU
i3 = 4P18
15 = 0000
_A20402 9 = 1742 A3U208 1 = 0500
' 10 = high ‘ -2 = CC758
11 = 34H5 8 = 0000
15 = 0000 4 = low
' 5 = F89U
A2U405 1 = CP75 A3U204 1 = jow
‘ 2 = 708H . 2 = low
3 = low
A2U502 1 = 1742 4 = high
: 3 = 0000 5 = low
4 = 0000 6 = 069P
5 = high 7 = 068P
6 = low "14.= low
8 = low
9 = high
11 = 0000
18 = 1742
8-53.
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Table 8-20.

‘Contiguous Signature Analysis for Set Up A (cont)
A3U301 1 = 6UHH A3U305 9 ={ow
: 2 = F89U 10 = low
3 = 937F = low
4 = 6P0O5 12 = CP75
§ = HG70 14 = GP75
6 = 90F1 _
8 = 31A8 A3U308 1 = U7A2
8 = H1ASB 2 = 2HHA
10 = CP75 3 = 992C
11 = CC75 ! 4 = UGF9
12 = CP75 § = 230F
13 = 0500 8 = 8487
7 = FC890
A8US02 1 = CP75 8= sscp
2=6P05‘ 9 = low
3 = FPYA 10 = 69P2
4 = H103 11 =:high
5 = 7495 12 = low
6 = CP24 13 = low |
-7 = 937F 14 = low
‘ 9 = CP75 15 = 0000
. 10 =F89U ' . ‘
11 = 4695 ; A3U401 1 = CP75
12 = 63H2 2 = 31A8
13 = 2555° 3 = 834C
14 = CC32 4 = 5612
15 =6726 § = BCF8
o 6 = BFFP
A3U303 1 = P2?4 9 = 0000
2 = 5FO1 10 = high
10 = 2PC4 14 = C489
11 = 9UF1 16 = 6309
12 = Q000 ‘
1& = CP76 A3U402 8 = B8UHH
: 9 = 31A8
A3U304 1.= 06P9
: 3 =CP75
4 = low
§ = 06PS
"B = low
8 = low
9 = C469
J 10 = lowy -
11 = 0000
12 = P441

J
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Table 6-20. Contiguous Signature Analysl§ for Set Up A (cont)

A3U404

10

A3U405

A3U406

1 = CP75 -

2 = C6FH
= AQEB
9052
P23C
= low
7 = 068P
9 = CP75
35UF
11 = AUO4
12 = SF 87
13 = UCC1
14 = low '

nun

3
4
5
6

1 0u

0000
S5AP8
OP8A
1H14
3A29

low

nmwuwuwnn

774U
9A 9P
PHH1
B6AS57

UOF 8
992C

0BPg
SFL

TR UDERENNNN R

[ P QY - '
O~ 0D NEWND -

QAP
UOFS.

69P2

SAPS.

A8US501

A3UE01

7084
HiA8
6P05
8UHH
high
834C
5612
8CFs
BFFP
31A8

nmwuwuwmwmnmmwuwmwn

high

CB89F
06PY
CBSF
CP75
06P8
C89F

12 = 06P9

A2us02

13 = GP75
14 = 0000
15 = CP76

n

0000

0000

4
6
0
1 = 0000

0000 '

8-55

HP 49258
Service



o . i
HP 40258
Service

i

Table 8-20, Contiguous Signature A

nalysls for Set Up A (cont)

ABUGO5

4 = OPBA

2 ='3A20
3 = 34A3

= Fi88
= 3A20

uccC1
SFo7
6726
61FU
0o6Po

P 200@@00

oy ol e i
nnnnuwnwHR!l

T o
o 0 -
F > -

X >
o,
-]

aANOONEOND
nnmunaonmmnn.
coolon==

ucct

6726

A W - E mE mEEEE =N




- : o HP 19268
Service

1

‘ 8-87. CONTIGUOUS LOOP B SIGNATURE ANALYSIS ROUTINE

- To acgess the Contiguous Loon B Stgnature Analysls Test routine, leave the HP. 49258 In the
Contiguous Loop set up. There are two changes given under Set Up Instructions below,

Table 8-21. Contiguous Signalure Analysls for Set Up B

. LOOP: CONTIGUOUS ' SET UP:B PCA: A3 XMTR/RCVR Buard

SET UP INSTRUCTIONS: Remove A3E2,
i Conne_cl A3U304 pin 510 A3UE04 pin 10.

T  SIGNATURE = QUALIFIER MODE
B '+ START/STOP - 4/-  TP707 A2 Control Board
ca QUALIFIER - U104 pin 7 A2 Control Board
' ! CLOCK + TP105 A2 Control Board
ﬂ o GROUND U1C4pin 7 A2 Control Board
;. o Vh = CP75
RO U604 1 = 7AGF ! U704 1 =F26F
.. - 2 = HHOO 2 = AHO9
s 3 = 786F 3 = 78F2
AT 4 = 3386 4 = FPB4
B 5 = 4PHF 5 = 9FAB
e 6 = 5U26 6 = H21P
7 = B78F 7 = 4U73
! e 8 = O6P9 8 = 5F79
Ol - 8 = high 9 = high
SR 10 = 06P9 10 = 7A6F
| B 11 = high 11 = high
PACEEE R . 12 = low ‘ 12 = low
.. 183=Pca 13 = PC4U
l ’ - o 14 = low 14 = low
e | '~ 15 =CP75 16 = CP75
N Lo 16 = 06P9 . 16 = C6FH
- . | 17 = P23C g 17 = 3A29
e 18 = 8052 18 = jH14
VT : : . 19 = AS6E6 , . 19 = Jow
20 = 35UF A 20 = low
23§ = Ucct 21 = low
22 = 9F97 ' 22 =low
. 23 = AUD4 . | 23 = low
, 24 = high | 24 = high

8-57 : . ‘
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‘Table 8-22, Contiguous Signature Analysis for Set Up B (cont)

5%
£9 %

(AN,
o |
> O N
[ARLs - +>]

6726 ' !
low ‘

- 4COA

8P67 ' n
. 6ULUU '

4COA

high

oQ00

low .

high

nopwmopwmonwwn nunn n

ONBWNAOODN®MN DN

e e e e e

U705 1 = H21P:
‘ 5F79
. 8P67
sUUU
SF70
3086

]

3386 -
786F g )
ACOA , ‘
. 11 = 4HP3 Lo
12 = 06P9 -
. 18 = 4COA!
14 = high

LU LI L VI T I

COONDMEGN

n

1‘ '. I 18-58 3
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. 8- 88, FRAMED DATA SIGNATURE ANALYSIS TEST ROUTINE

To access the Framed Data Signature Analysis Test routine, perform the following steps in order,

1, Turn off the Bit Error Rate Test Set.
2. Connect A2TP105 to A2U704 pin 6.
Short A2E7.

4. Short A2E8,

5. Power up the Bit Error Rate Test Set,
6. Remove AZES, |

7. The display should réad

A E e s E e EN -
©

. 8 Remove A2E7.

.. 9. Press BERT.

y Tah S T re -
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Table 8~23. Framed Data Signature Analysis

LOOP; FRAMED DATA

'SIGNATUR."
START/STOP = 4/~

PGA: A3 XMTR/RGVR Board

QUALIFIER MODE
TP707 A2 Control Board

QUALIFIER ' = 1 TP109 A2 Control Board
CLOCK - U402 pin 1 A2 Conirol Board
GROUND U402 pin 8 A2 Contro! Board -
Vh = 2721
Uio3 1 = 2F63 U203 1 = high
: -2 = high .2 = low
- 3 =F6P3 3 =F2P3
"4 = 393F 4 = jow
5 = low "5 = high
6 =3164. 6 = high
‘-;‘ 7 = 36A8 8 = low
9 = UUs7 9 = 393F
10 = low 10 = low
11 = low 11 = 1645
12 = 393F 12 = CSPU
13 = high 13 = SPFD
14 = jow
15 = 4C19
U104 1 = 6PB8 ;
2= 5217 ,
3 = 8P42 .
4 = 6P98.
5 = 49C89
6 = 6P93
7 = 49C8 ‘
. 9 =F8pP3
10 = P5F2 ' ,
11 = Jow
, 12 = 788C
13 = 49C9
14 = ©6P98
i85 = 48C9
4 J
: A
i T
8-60 . '
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Table 8-23. Framed Data Signature Analysis (cont)

~v20

5

10

high
low
low

6P98
48C9
6P98
49C9
6P08
49C9

1
3
4
5
6
7
8
9

tuanaganunnnnn

11

12 = 6P88

18 = low '

14 = low
15 = low
16 = low.
17 = 2721

18 = PUF2

19 = 8P95
20 = 6CF8
21 = low

22 = A1AB
23 = 2721
24 = 4S86H

25 = 6CF8
26 = 23HC

27 = Q4UA
28 = 28HC
29 = 04UA
30 = 28HC

31 = C4UA

- 32 = 28HC

33 = 04UA

-, 34 = low.

48CH
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~, Table 8-23. Framed Data Signature Analysis (cont)

gHPY

. U403 1 = Ueui 1 = high
.. 2=F8P3 5 =PQOO
3 = FepP3 6 = 6390
4 = P5F2 7 = 44Ct
5 = COPU 8=2721 .
6 = 3164 10 = F7?21
8 = FP62 11 = POLO
9 = 45UH 12 = 8P42
‘10 = 3HHC 183 = 72U
v 11 = G518 14 = 2AP8
- 12 = 3164 15 = OHF9
13 = P48&F e
U502 1 = high U603 1 = 6380
2 = FBP3 2 = POOD
. 3= 8P85 3 = 72U1
- 4 = F&P3 4 = 1U28
6 = CAF8 5 = 0C88
6 = 406H 6 = 297C
-7 = 45UH 8 = low
9 = {645 9 = high
10 = P943 10 = high
11.= 45UH - 11 = OPBA
12 = 2FA9 12 = 39C4
13 = 297C i3 = 360C
14 = GUPP
156 = F3AH
Uso3 1 = 5C89 U703 1 = 77FC
2 = high 2 = low
3 = 3809 3 = 2AP8
4 = 6UPP - 4 = low -
"5 = jow 5 = low
8 = 3164 g = 2721
7 = 4108 7 = 10H6
8 = O50F 9 = H3H4
10 = Jow 10 = low
11 = low 11 = low
12 = B6UPP 12 = 0603
13 = high S 13 = high
. 14 = low . 14 = high ' -
.18 = H5A0 - 15 = 3164
1 } .
; : 2
¥
i
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—_— {EXTERNAL

, o o TC XNIT CLK) |
) 1 it B CONTIGUOUS
‘ ] . . r ; / XMTR CLK o 10
: i - ‘ "~ INTERFACE
i ; _ X1 CLK N
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R o, . : . 5 1.

g . .

CHARACTER XMTR
, _ . IOLE TIME DATA BIT
| | I'| GENERATOR COUNTER ASYNC v
v S o ' ’ FRAMING (E) {c}
', o | o ; {€) {E) XMTR

e . ; b ‘ : ‘ ; ] CLOCK

i Ser——— b Sw——

; XMTR ' XHTR
: QUTPUT ON/OFF
S . ~ SELECT {u405)
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FROK \CONTIGUOUS

LOOPBACK

TRANSMITTER 7

FRoM s RO

INTERFACE 4

ASYNCH FRAMING
LOPBACK

UARY

(3]

‘bR DAR

ASYNCH

FRAMING RECEIVER

BUFFER
(E)

ASY*CH
0. TA

RECEIVER
MUY,

X2 CLK

DATA
READY
SHIFT

REGIFTER

£}

——

RECEIVER
DATA

ilng
DATA

IE)

aIY
COUNTER

| _®
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Service
RECEIVER o
DETECTORS »- CON,ROL
SHIFT
REGISTERS CIRCUITRY
{F) {F)
HCVR CLK
RECOVERY ' RECEIVER
v - ————————
Fscgtiﬂto CELVE
) el CONTIGUOUS SELECT
- RCVR CLK e
RC IEXTEANAL ACY CLK) .
ic) .
. , :
ASYNCH FRAMING RCYR CLX |
: -
3]
: Figure B-8,
Recelver Block Diagram
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' FROM _ PARITY ERAORS
UART ™ "
(E) !
FEEOPACK ERRORS |
o BIT
. T0
ERAROR '
CONTROL
. DETECTOR CIRCUIT
FEEDBACK 5YNCH "
SHIFT
REGISTER
(F}
1
I
{F)
} !
, PARALLEL L0AD
SYNCHRONIZATION
. CONTROLLER
] )
' SYNCH
e g
{F)
.; '. 1‘
: FEED = '
:ggg_ncv DATA Fgm;mn | orop our | DROP OUT ‘ ' 10
- RWAR 0 = CONTROL
REOTaR UETECTCR ! : ' CiRCUIT
|
, 0UT OF LOCK '
iF) OUT OF
LOCK ,
~ DEYECTOR ' '
| | QUT OF LOCK : ' ' O, |-
» - , CONTROL.
| \F) CIRCUIT
FEED FORWARD ERROAS

Figur_e 8-9, Bacelver Shift Reglsgerslbetectors Block Diagram
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| | APPENDIX A'
" HP 49258 IN CCITT MODE

A- 1. INTRODUCTION |

The HP 49258 Bit Error Rate Test Set may be conligured to power on In CCITT mode ralher than the
standard 1000 blis/bipck. CCITT recommedallons state that the block size for Bit Error testing
1 ‘Ishould be 511 bits when sending 511 bit PRBS and 2047 bits when sending 2047 bit PRBS.

Jumper E1 configures the power up mode. |f the modification procedure below has been performed.
. the test set will powar up in CCITT mode. This means' that if a test with 1000 bils/block must be
. pertormed; press BEGIN/END, then PATTERN to change the configuration to 1000 bits/block.

. A-2. MODIFICATION PROCEDURE

" By tollowing the sieps below, the procedure fer pressing BEGIN/END, then PATTERN to put the test
~ setinto CCITT configuration will not be necessary:

1. Follow the dlsassembly procédure in paragraph. B’-Q steps 1-8,

i /

H
1

P

: Flgure A-1 below, ,s

A
) 1

§ v i l Vo . - ‘ ‘ . O . \
: P | X1CLK
TN ;p,o.,o TP106 l

‘ 1 : | S .
ol | * o U1 ¥ __]ccwr
A ; I e, 03 =g
5| wior - , . |1 _ [ﬁ]
[ ] - . ) .
| f': 2 ; 0 1 wos o2 2. |
b 2 J R205
uz01 U202 11 U203 ' s J
: e ‘ L 1 =
. I ‘ ' Z|3 ~ ) o ulos )
‘ u302 Vo3 - ‘ :
o V0. I ;Ig 1
' B |
l y T » I i ' .
U401 " I © . Yap2 C U403 8 U404 B Uags 8 swi '
2 ' : s ' e [ le i N3
o= m |
!
. i .
V)
LR Figure A-1. E1 Jumper Location
- ,.l i . T
. . ! i i
k. 8 ’ A-1
‘:_.r-‘ i -‘ J : ! ; |
v ] : M L .
v Do, . .
P IR 1 . ’
AR e ’ L .

2 Remove E?1, the CCITT jumper on the A2, Conlro! Board The Jjumper location is shown in K
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Saadtuaiat Lo ! ;, ‘ ]
i s Reassemble the test sel‘.!bilowir.lg the procedure glva'h in paragraph 8-10. _ .
R . . v . ] |
) : ) ) i
'NOTE
¥ i

The Jumper may be replaced at anylime, to return to
the standard 1000 bits/block gonliguration at power up,

4, Turn on the HP 49258, CCITT appears momentarily on the display Just before the top level
menu. * : :

A-3. READING CCITT TEST RESULTS

. . ] ' . .! ]
.. When testing in the CCITT environment, use the following forniula to compute the number of recelved
© . blocks: ' '

\

511 bit block

number of received blocks = number of recelved bits x +  block | .
. . s o 511 bits
2047 bit block

number of recelved blocks = number of ;elce{ved bits x block

2047 bits

) _ '

A-4. EXAMPLE 5
o o ‘ N R
i . t \‘l ‘ IR PRI .I 1,

" For 10 recelved bits

-i__ & 10 x 1 '='195.695recelved blocks
: \ 511 |

e
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APPENDIX B
GUIDE TO INTERPRETING ANS]

1. II\.TRODUCTION

The lnsmum of Electrical and Eleclromcs Engineers HIEEE) is develaping ANSI symhol natation. The syimbols used in this

P manual's schematics are designed according to IEEE Draft 91PR79-16 N. Some bosic elements are similar to

conventional symbology, tnpuls on left and outputs an the right. Where conventional symbology gives a signal mnemonic,
ANSI describes the functionsl behavior of the logic circuit, ond the signal’s relationship to other signals. The
interpretation of this effort in our schematics 1s to describe the truth table of sach companent using the ANS| symbatogy.
Including this information reduces need for component data and other support docuiments. Definitions of mnemoenics and
symbhols, as well o5 Illuslrntlons nre provided. Table 3 located after the symbol descriptions is a quick rr;ferencc for ANSI
symbols and notation.

2, SYMBOL OUTLINE

The physicol layout of each symhbol is simple, Figure 1 shows Iwo vaniations. The style used depends on the function of
the component. The dilference betwaen 1tn) and 1tb) is the control block. The contral block visually emphasizes the
difference belween control ond data inputs.

' dopendencv inouts Snl;m
inputs _ / notattol, p\ ocl
\__ ' —1 N1 '
i ENY EN2
™ —Pcs
’ ' —Pc3
! Ux — oulputs
—-{ 1 2 o " 2 /
. | ' '
Un .
identifying | . _
- numbe\:- ,g ib) array

"

. ) !
Figure 1. ANSI Symbol Outline

3.  General Rulas_;

Y. Inputs enter from the lgh side of the s{rmbo’!. Elements modifying the inputs are shown with input notation.
Outputs leave from the right side ol the symbol. Elelﬁgms maodifying the gutputs are shown with output notation.

1

i

w

A symbol may have input or output notation;' 6r both.

i

i

4,. Svmlﬁois contain two essential ingredients: data and signnl;s which moadify the data.
' 1

a. Dala is shown coming inlo or leawng from the lower par: of the symbol.

b. Signals modufying data_or other signals are descnbed with DEPE\IDENCY NOTATlON These signals are
input to the contyol block when symbol - oullme shown in Flgure Hb} is used.

. PR . SR L

; .
R w e oo



HP 49258
Appendlxa
4, DEPENDENCY NOTATION

Dependency nolalion defines ! relmionshlps between Internal logic siates. ft does not show al! slements or .
Inlerconnections and, is written in alphanumberic form, A2 for example. The letter s R dependency notation symbo! and

)

the nurnbnr is used for identification. Thare are two types of depandancy notation,

1
i

1, Dependsncy no’lnlidn at Inputszdescrl‘bas cnnditions which permit action,

2,

Depanduncy notation at outputs describes conditions which cause the outp&ts to be active,

B. ‘General Rules

1.

6. SEQUENCE OF INPUT LABELS

'numbers 8t the affected lnpu!s or outputs

The romponent’s trulh table is described as accurately as possible through the combination of dependency
notstion used,

If input or output dependency notation is not present, then ail inputs must be at their active state for the output
to be active.

‘When an output has no label, its normally defined state is dependent on the inputs tiow outputs will have Jow or
negation 5ymbal on the output line),

Labels describing the function of inputs or outputs are prefixed by identifying numberis) of any affecting input.

'Whan en Input or output Is alfected by more than one input, the idenufying numbers of each alfecting input wil!
be in the label, seporated by commas. The notation is read left to right.

1

T 8 complement of an inlernal logic sla!e which affects an input or output has a bar placed over the Idenlifying

i
1

When two or mare combinations of lnpms make an output or input valid, lhev are separated by a slanted line {/,
solidli

Labe/s may be factored using algebraic 13chnii;ues.

; ‘ . A+B=AorB
A+B=AandB
o NOTE
For explanation and illustration in this text, the normally defined state of
* components in this Appendix follows positive Ic;.igic conventions, ' :

I
i

Labels are written left- to-right in order {ieft has the first affect) accordmg to their order of effect on the input.
’i

If &n input with a single function Is effected by olher inputs, the qualilying symbol Is preceded by the identifying |

. _numberts} of the affecting inputs. .

. ' A
Ly | )

) ' -
if an input perlorms soveral different funclfans each may be dascnbed on separate input lines or on the same

line with each; pffecl separaled bv a slanted Ima /). Flgure 2 illuslrﬂtes these two formats. In Fl‘gure 2(a}input ¢,

ool L - B-2

1y




o

L , ,
-¥. Qutputs with several differant !at,ets, are shown in the following order ileft to rightk

- HP 49258
L . Appendix B

—Im o —{mi
b — G2 = b ——o| G2
e ——Th/1,2R | | ¢ "t 1R
| 2R
ia) v b}

F'igure 2. Dependency Notation Layout

a reset line is active when input a is high or 1/) when inputs a and b are high. Figure 2ib) llustrates the same
idea, but separates the two conditions showing them as separate inputs rather than combining tham.

3

" 4, AN affecting inputs must be in their respective active state for output or input notation to be valid.
I ]

6, Esch condition imposed on an input by dependency notation must be valid for that input to be active. When an

input Is disabled, its contents are not changed and the respective outputs remain at their existing intérnal logic
states. ‘ r

6. Two adjacent identifying number notations not separated by a non-numeric character should he separated bv, a

comma,

7.  Sequence Of Output Labels

8. 1he-po::itponed_'output symbal, when used,
b. labels which indicate when the internal logic state of the output s affected, in left-to-right order,
!

¢. labels which Indicate an effect of the output on inputs or other outputs of the element,

d. ﬁnallv, s'yrnbols for open circuit or tristate cutputs are placed just Instde the boundary,

. If an output symbo! has several sets of labels sepresenting different functions ti.e., dependent on mode) these sets
~ may be shown on different outputlines connected outside the symbol outline (similartothe inpm examples shownin

Figure B-2, only placed on the outputs).

‘a.. In cases when this method of presentation is not advantageous, the output may be shown once and each
different set of labels should be separated by a slanted line 1/).

Two adjacent idantifying number notalions not separated by a nonnumeric character should be separated by a

‘ ~ comma,
8. DEPENDENCY NOTATION DESCRIPTION

" To dale'IE‘EE has defined ten ‘ypes of dependency notations. Table 1 gives @ brief description of each type.

Lo R .
EERLIRY el
Pt

T T T U T R S SRR I G o e
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L ‘ Table 1. ANG| Dependency Nuintion
Type of Lotter Affecting Input Affecting Input
Dependency Symbaol At [ts 1.State At Its 0-State
_ Address A Permits acllén Pre\;'ents action (nddrass
L ‘ {address selected) not selected)
‘- Control c Permits action Prevents aclion
Enable EN Permits aclion Prevents action of inputs
outputs off
outputs at external high
impedance, no change in
' interna! logic state
' Other. outputs at internal
. . 0 state
AND G Permits action Imposes Q state
| Mede M ' Parmits action Prevents action
(mode selacted) imode not selected)
Negate [ X-OR} N Complements state No elfect
RESET R Affacted output reacts No elfect
as it would to $=0,
A=1
SET s Affected output rescts '| No effect
-~ 8s it would to S=1,
R=0
OR \' Imposes 1 state " Permits action
Inter- | Z Imposes 1 state Imposes Q state
cannection

9. ADDRESS (A) |

+

Repmsénts ‘address inputs of a device. In particular, memories and simlilar devices which vse addresses to select

specitied sections of a muliidimensional array. Each address input is la! sled with en A, followed by an identifying number ‘

which corresponds to the address selected by the input. Figure 3 illustrates address dependency notation.

!

0
A

—
———tend
e————

.er

LR

)

¢ ~——1 24D

A f—8

{a)

oo, B4

.1Figure 3, Address Dependancy

i

B ————d Al
b

c

[, PA—

-}
N
-
=]
>

e b}
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INPUTS: In example {a} inputs b and ¢ illusirate oddress hnes which form a binéry code address 1o
select an oulput. | ‘

i .
Pt

" NOYE

Anytime that the form3orAQ-3isusedinan ANSI symbo! Itreferstothebinary truth
table. This means that there are four possible conditions {0- SJdepcndem onihestate
of the line. For example, if lina a is high and line bis low, then address iwa 10} willbe
active. In other cases, with dillerent dapendency notatlon, it could he mode 2.

8 b
0 0, 0
1 0 1
2 ] 4]
3 1 1

. - . Thecinputis a clock. The d inputis a data inpul. Read the dependency nolatlon as follows: mode 2 {10}
' and {,} the clock t4) must be active for data to anter the camponent. >

Example {b) has three separate address lines. £ach address is followed by an identifying number, Irtiut e
shows that when input b (identifying number 2) and input d, lhe clock (4) are active, daie can be ¢.+ ked
Into the componam ‘ ! .
| ‘
: - !
OUTPUTS: In this example thers ar¢ no output dependencies. When the appropriate input lines are

pddressed, data will appear at the respective output.
10. CONTROL (C) . | b

\

. ‘ ' \
Control dependency idenufies inputs that initiate actions, for example, an edge-triggered clack. These inputs can enable
or disable « “a inputs of stored elements. An internal 1 state enables the affected inputs.

a ) s-——{ c N
b c2 ; b G2 N
: 2 f—:u 1
c——{ 1o ¢ =] 1,20 e
d 1,20

{a) 4 . tbt

) . - Flgufe 4, Control Dependency

Inputs: In example {a), both a and i;are control inputs. They have different identifying numbers to show
that they control different functions of the component. Thus input ¢ is control_led by only input a.
< ‘ o
In examplg {b), input c or d will be enabled cependent on the state of input 2. When a is a 1, input ¢ will
: be enabled; when it is a 0, input d will be enabled. The 2D shows that the urfected input will be ANDed
' with input b {input b shows .AND function), :

b

Y s ox oo . ’ . : ’ )
= B i [ v ' | [ T
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1

. Outputs; In axample (.. {or output d to be nélive, input b mum‘ be enablnd.tl siala).

. o, h nxarnple fh), since no dependency notation i$ shawn, the oulput Is dependont on the inpu!s. When the
o inputs are active, the output Is enabled, :

11, ENABLE {EN)

E l.:. S
Identifies anable inputs, When the EN input is ot on internal 1 state, the inputs affected are enobled. When the EN Inputis at
its insernal O statn, the inputs and outputs affected are disobled, open collector outputs are turnad off, three-stote outpuls are
ot their normaliy defined internal lqgic stotes but externally exhibit high impedance, and ali other outputs le.g., lotem pole
‘outputs) stand at their internal O stales.

)

" _ : ‘ a ENI
. L etk

T E v S

N Y Figurs 6, Enable Dependency

INPUT: Input a enables an output in either state, To emphasize this aspect, the signal is shown as two
enable inputs. The second input.has the idantifying number 1 to show that it is dependent and in this
case 8 part of ENI Input d is a data input with dependencies.

i) ) :
- QUTPUTS: When ipput 8 is Jow (0), output c is dissbled and output b is enabled. When input o is hight1),
oulputbis disabled and output ¢ is enabled, The invened Iriangle by the output Indlcates thatitisa tri-state
output. '

12, AND (G}

) : -
~.Two inputs or cutputs ANDed together is a common relationship.’ Traditionally AND gates are drawn as a part of the
. qomponeht outline with the signal input connected to the gate. G dependency notation describes this relationship as
shown in Figure 6, When an input or output stands at its internal 1 state, all inputs and putputs affected are enabled.
. T T ! ! :
ANS} o Block Disgram ‘= deilioinal :

(P —

T

S L oy 8 —— 1 e D_
IS S ) \ 1 b &

L S b—a ' |

R e | B AN B . E

oo o Sy ’ te}
i - ﬁgure 6. AND Dependency

INPU'(S Example (a) descrlbas a component with two 2- -input AND gate. Inputs a and ¢ are dependent

i .on input b. To show this dependency inputs 8 and ¢ are labeled with a 1", which refers to the 1 of input

_ . b.To maka input a active, input b musthesta 1 state thigh); for input ¢ to be active, Inputb must be at a
Ry -0 state {low} _ , . . ‘ _

“ , , 8-6
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OUTPUTS: Althuugh no outpuls are shown In the ahova examples, when a G depandancy appears, they
should be reed the same way ns inputs,
13, MODE (M)
Mode dependency identifies one or mare inputs which select the operation mode of o compaonant, When on M
dependency identifies several modes or functions, the appropriate identifying number Is placad in the label of the offected

input or output. Each function applying to an input Is seperoted by a slanted line (/). When the M input or output is at s
internal 1 siate, tho alfected inputs or outputs ore enabled,

8 ——Pcasa—/3+
b—10 MO f—0|M 0 jpual—n¢
¢ —] 1 3 b 1 3 o1
1 C ¢ N
: 24736 —0
d ——F 240 d ~— G5
—11,4D —
—1 1,40 ib)
]

" Figure 7. Mode Depandency \

!
H

INPUTS: In example ia), input a j5 the cantrol input. It contrals three functions. It is a clock for entering
data, In mode 2 it causes data 1o shift right once and in mode 3 thz contents of the regitsmr ore
* Incremented by 1 count, Inputs b and c form o binary number, The mode or state which is created
identities the operation mode of the component. In this case:

‘Mode 0ib=0,c=0}, inputs do not affect outpuls, so the outputs remain al their existing state
Mode 110=1,e=0), inputs e and f are active, date enters the component

t o Mode 2tb0c—1). shifting down and seriel lnading through input d takes place
"Mode :ub-c-n. coums up by 1 coum per ciock pulse

NOTE

- Any time that the form 3 or M0-3 Is used in an ANS! symbol, Jt refers to the

binary truth table. This means that thare are four' possible conditions (0-3).

) ' ~ dependent on the state of the line, For example, if line o is high and line b is low
‘ then mode 2 {10} will he active.

8 b
0 0 0 ‘
1 0 1
2 ] 0
' 3 1 1 !

Input d s enabled in mode '2 when the control {4} is active.
~ Input.e Is enabled in'mode.1 whan the control {4} is active.
Input f is enabled in mode 1 when the control (4} is active, :
"In example (b}, inputs 8 and b should be combined to represent a binary numbcr. Each hinary number
+enables a different mode. Input ¢ forms an exclusive OR' relationship with any input or output it
modifies. Input d forms an AND relationship with enything. it modifies.

: g-!} | B-7 | : o .

1 - . - .
. : : K
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QUTPUTS: In exumplo {a) the outputs are determinad by the inpuls, 50 no l'urlhur dependency nolation
is naeded_

In example (b), output & may also be reed 2,4/3,4, When moade 2 or mode 3 is negated by input ¢, this
“output will be active, OQutput f is active whenever the mode is not 0 snd negalea by input ¢, When
- output g s sctive, mode 2 s negated by input ¢ or mode 3 is ANDed with input d.

14. NEGATE (N)

Ench fnput or output affected by N inputs or outpuls has an exclusive OR retationship with that input or output. When an
N input or output stands at its internal 1 siate, the internal logic stals of each input and output stands at its internal O
state.

Ll

Figure B, Negate Dapendency
INPUT: The a Input indicates that there is an exclusive OR relationship,

QUTPUTS: Outpdl' b is not affected by inbut a. Output ¢ has an exclusive OR relationship with input a, if
e=0,lhenc=b:ifu=l,thenc=b.

Table 8. Exclusive OR Truth Table

A B c
1
0] o 0 |
, o 1 1
1 ;0 . 1
1 1 0
| b
'
]
t )
)
- 1
N :
" . ”i . I.
‘ i ¢ .-B-8
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156. RESET (R) and SET (S)

1

. : 'SET AND RESET dependencies specify the effect of a combination of R and S elements in a bistable component, R ond S
- dependencies affect outputs only. '

- .'-a . S

e L

“When S input stands at its internal 1 slate, the outpuls will take on the internal logic slnteslqr the combination 5=1 a:.d
- R=0, regordiess of the state of eny R input. At an internal O stole the 5 dependency has no effecl.

An R input at its Internal 1 state couses the outputs to take an the internal logic state for the combination S=0 and R=1,
. ragardless of any B stale input,

-
o
o

a

no change :
0 1
1 0
not specified

o

=

a
—- - 00
-0Q —- 0O

o
o
[2]
a

no change
0 1
1. 0
1 0

il = I~ ]
-0 -0

2 b c d | o
’_ 8 s ¢ 0 0 no change |
- : o o 1
: b—— R 1P d 1t o0 |1 o
' 1 1 c c
; ' '
a b c d
‘ 8 51 2 ¢ 0 0 no change
SR 0 o
b—R2 1 pP>—1d 1 o | 1 o
1 1. 0 4]
' i .+ . NOTE

-0 = external O state

-: -*‘ - o -lﬁ—:‘v .kl-w-k -

- ~1 1 = external 1.5tate
R 7 ' . . Figure 9. RESET/SET Depondencv._
R L 1 o ._.:;‘ L L N
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16. OR (V)

Y dapondency ohows o Beolean relationship between inputs and outputs. When a V input or output is at an internal 1
state, all jnputs and outputs affecled are =t their internal 1 state, When a V input or output Is at an internal O state, all
. -inputs and outputs alfacted are at their normally defined internal logic states,

L g Figure 10. Or Dependency
INPUT: The a Input indicates that there Is an OR relatlottship to the output,

"OUTPUT: The a input |5 ORed with internal state of the b output.

17. TRANSMISSION {X)

Transmission dependency indicates controlled bidirectional connections between affected input and output ports, Whan
an X input or output is at its internal 1 state, all input and output ports sffected are bidiractionally connected and are at
thp same Internal logic state or analog signal level, When an X input or output s at its internal O state, the connection
associziau with this dependency notalion is broken.

[
;-

Figure 11. Transmission Dependency
INPUT; lnput & indicates that a transmission dependency axists between outputs. .

"QUTPUT: When tnput aisatal state there is a bidirectional internal cennection between outputs b
end c. If input 8 s at 8 O state there is a bidirectional' connection batwoen outputs ¢ and d.

| 18 INTERCONNECTION (2)

"""lndicotes connactions botween inputs, outputs, interna!l inputs, ond intarnal outputs in any combtnatlon inside the

4 symbol. The internal logic state of an iiput or output atfocted bv ré input or output remains the same, uniess modified by
- additional dependency notation..

b | - 8 ——1G1

b 422

T .. o L ~ Figure 12, Interconnoctlon Dependency

“ .,

' INPUTS, Inputa iqdlcates an AND relattonshtp Whnn input s is ANDed with Inputbthore Is 8n internal
connectlon which will. not affect the output stata.

l
1

‘B~10

"
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Transparent Latches
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(‘.)U'l’lf'l.lT:1 Notice thet thera Is no output dependency, this means that any oulput is dependent on tha
inputs. Output ¢ Is sctive If input b makes the internal connection. The output state is the same as the
fnternal logic state. ‘

19, BISTABLE ELEMENTS .

The four types of bistable alements use the dynamic input symbol, the postponed symbol, and depsndency notation.

Transparent latch inputs are level-operated. The D input is active while the C Input Is at its internal 1 state.
Edge-triggered components accept data from D, J, K, R, or § Inputs on the active transition of the C input.

Pulse-triggered components require data to be setup before she cantro! julse starts. The © .1but is static since
the output is postponed J

The da’ ~-lock-out compunent is similar to ihe puise triggered. The C input is dvnafn.\ic‘since after input C -,0es
through its active transition, tl}e data inpuls are disabled and data is not held. The cutput is postponed until the C

input returns to its initiel external level,

Synchronous inputs are identified by their dependency labels (1D, 1J, 1K, 15, 1R), whereas asynchronous inputs {S,R) are
not dependent on C inputs,

1D
Ci

. ‘ c1
! : : _‘ID. .

T

|
| .
,l_+|

:

Edge Triﬁgerod
Bistable

10
>C1 N

—pem —

AN

) Pulse Triggersd
Bistable :

1K
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Dlta-L&&k-Out X _ : : |
Tistatle / !
N Ty . : ‘ h
! ' . s
—--—->Cm -1 : | | “l I
-—fpm
N —] i b
. : R,

20,

\

MONOSTABLE ELEMENTS o !

There are two types of monostable elements: retriggerable and non-retriggerable. The firsi cetriggers during the output
pulsa.,Tha second cln not he retrlngur‘"‘ during the output pulse. :

21 Retriggerable Monostable

JL

B II .
Whan the input changss lo a 1 slata the output changes toor remains at a 1 state. After & period of time choracterislic to
the device, the output returns to 0 steta,

?2 Non-retriggerable Monostable

' r—

P

":Wh'en the input changes i 1 &tate, the output chang *s to | state The output returns to O state after a period of time
characteristic of the device, regardless of any Input variable changes. -

23, CODERS

X and Y may be rep. feq by epproprise Indications of the code used to represent the information &t the tnbuls and
outputs respectively. ‘ : ‘ v

" For each input c.odel', the internal input logic state determines an intérnal value, This value is reproduced by the internal
loglc states of the outputs, depending on the output code. ‘ |

, + _ ; o o i
Reiationships between in‘arna{ logie states of inputs and the internal value is indicated or.2 of two ways.

"1, Labeung the Inpuls with numbars, ma internal value equals the sum n .‘"- weights associated with the inputs at
their internal 1 staie, ' J
b :
o i
2. Replacing X with an Bppropriate indicattun of the input code By -
this code. ‘ ‘

' o . . ' .
S . : ! : : , '

eling the inputslwith characters that refer to’

e g e T

-
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' | .-/ Relationships betwaen the internal value and the internal logic siotes of the oulput are indicated In one of two ways.
Lo : R A
}1 . The output label is o list of numbers which represent the internal values leading tothe internal 1-state of tha output.
Each number in the list is sepofated by a slanted line i/). This labeling may be used when Y is replaced by a lelter
" denating a type of dependsncy. i a cantinuous range of internal values produces the internal 1 state of an aulput,
this is indicated by two numbers. The beginning and the end of the range are separated by three dots.

‘ . i ‘
2. Replace Y with an appropriate indication of the output code and lahel the cutpuls with characters that refer to
this code.

' -k; o T o B
. M e . I . 20
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o Table 3, Genaral Qualifying Symbols
" - Symbol Description s !
& And geta or funclion, |
:;1 ' OR gate or function, Tha symbol was chosen to indicate that at least ona active input is nccd‘ud to
activate the output.
=1 Exclusive OR, One end only one input must be active lo activate the output,
= Logic identity. All inputs must stnnd!at same state,
2% An even number of inputs must be active,
2k+1 An odd number o/ inputs must he active,
i The one input must be active.
pord A buffer or element with more than usual output capobility (symbol is orianted in the direction of
signal flow),
o Schmitt trigger; element with hysteresis,
X/ Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.).
N MUX Mulllplexel;/dpla selector,
DMUX or DX Demultiplexer, o
X  Addar, | 1
P-Q Subtracter.
CPG Look-ahead ca'rn_r generator.
o Muliplier. ' o
COMP ' Magnitude cemparator,
; ALY Arithmi;tic legic unit.
oL Retriggerable monostable, o |
i .n.i Non-relriﬁner,qble ._rnonlgslable {one-shot),
S Ast’abla sloment. S_huwing waveform I optional.
J!gL Synchronously starting astable,
A <  Astable element that stops with 2 completed pulse, '
SRGm Sf\ift register. rn.= numhe.r of bits, |
CTRm Counu;r._ m = number of bits: cycle Igﬁglh = 2rn
"CTR DIVm ‘ Eountdr with cycle fength = m.
ROM | Read-only mu:mory. |
o RAM . e Random-access read/wiite nlwmory. | P
: ) FIFO. ‘Firs.t-iril. firsi-o'ul mﬁiholjy. e __* b o

[ | . i Lo Loy . [ : ' \
' *Not all of the genesal .nyzllfyinp ‘ly'\)b)oll have been used in this nj'ununl but they are jncluded hrie for the sake of complsteness, .

VY . N ,'.l-‘.l“‘ II: . i

!‘ !;_} ) . D . ’J,Bl-;14j ]
.. . . o } ._.‘:.]'f! '

.‘_-'l'
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Table 3, General Quelifying Symbols {cont'd.)

Description

cT=9

I “ }
]J1|' I__ ?/‘ y!

: Counting up (down) inputs, m

Postponed output {of 8 pulse-triggered flip-flop). The output changes when Input initiating
change le.g., 8 C Input) returns 10 its [nitial external state or level.

Bi-threshold input 1lnpdt with hysteresis),

NPN open-collector or similar output that can supply a reiatively low-impedance L level when
not turned off, Requires external puli-up. Capable of positive-logic wired-AND connection,

Passive-puil-up output is sim'far to NPH upan-co!lector output but is supplemanted with o bullt-
n passive pull- up,

H
NPt pen-emitter or similar output that can supply a relatively low-Impedance H level when not
turned olf. Requires axtarnal pull-down. Capable of positive-logic wired-OR connaction,
Passive-pull-down oulput s similar to NPN open-emirter output but is supplemented with a
bullt-in passive pull-down.
1 .

3-slate output,

Enable inpul
When at its Interng) 1-state, all outputs nre enabled,
Whan st its internal Q-state, open-collector and cpen-emitter outputs are off
Three-state outputs are at normally defined internal logic states and at externt) high-
impedance state, and all other outputs {e.g., totem poles) are at the internal 0-itate.

Usual meanings assccia'led,wi'rh flip-flops ‘le.g.. R = reset, T = toggle)
. - s

Duta inpv* to a’'storage element equivalent to: u b
i R

1 Shil’t-_riﬁht iteft) fnputs, m = 1, 2, 3 etc. ¥ m = 1, it is usually not shown,

=12 3etc. im=1,itis u'sually not shown.

e

)

Binary grouping. m is highest poWer of 2.

) ; o 1y 2
q . . 1

i

‘The contents- setting Inpul then aclive. causes the coment of a register to take on the

indlcated value. R
. A

Thg contant outpui_ Jis active If the content of the register Is as [ndicated.

,lr'nput tine grohping‘. .. indicates two or more terminals ysed to implement a single logic input.
, by ‘ ! . ’ . ' ‘. .

! ] i . L :l
e.g. The paired expal “ar Inputs of SN7450, ] :_J]E

ijéd-state output always stands at its internat 1 state.
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Tabla 3, Genersl Qualifying Symbols {cont'd.)
., Symbol . ' : Description
_'d ' Lopgic negation at input. External O produces internal 1.
b_ Logic negation at output. Internal 1 produces external 0.
| —-BI Aclive-low nput. Equivalent to —d in positive logic.
P—— 'Aclive-low output. Equl\?alenl to b_ in positive logic.
I.d_ ‘ Active-lov; input In the case of right-to-left signal flow.
—41 ['Active-low output fn the case of right-1o-Jeft signal flow.
. ' _ ‘
——— ‘Signal flow from right to left. if not otherwise indicaled, signal flow Is fram left to right.,
i '
—p- Bidirectional signal flow,
' POSITIVE NEGATIVE POLARITY
LOGIC LOGIC INDICATION
! i Dynamic o not used
+Cb . inputs ! | I 0
11 ) i H
. Dt ‘-'L agtive ' 0 1. I L
11 .
' on. not used -~ not used H
o— indicated | - 0] I
! I transition 0 -1
:'}: 1 Y
%6-' r Nn?logic connection, A label inside the symbol will usually define the nature of this nin.
1 " . :'! li‘ ! . :
o L.I " Input for analog signals.
s AR v !
5 , ‘ | |
‘{“:{"" _lm'e}r'nal connection. 1 state on left produces 1 state on right. !
o é Negated internal connection. 1 state on left praduces O state on right
3 . . p - - )
k lT'F', Dynamic internal cannection. Transiticn from 0,to 1 on left produces transitory 1 state on right,
_ ———- v Internal input ivirlual i, :.-,nlways stands at ii_s inlernal{l. state unless affected by an
{'.-.. Lo ovgrrldmg dependency relatior.ship,
' I i
_ _"‘.‘_} _ In‘arnal ou!put lvir!ua! output). |ts ellecl on an internal input to which it is connecled is
. ' indicated by dependency notation. ]

The interna! connections hetween loglc elements abutted 1ogelher may be indlcated by the svmbols shown. Each logic
. connection r)ay be shown by the presence of qualifvlng symbols at one or both sides of the common line and if confusion
' 'can arlse about tha numbers of connectfons. use can be made of one of the internal connection symbols.

v

Tha internal lvinual) input isan inpu!onginating somewhere else in the circuit andis not connected directlyto & terminal The
internal (vinuan output is likewise not connected directly to & terminal.




' C-2. DESCRIPTION

. Level I protocol describes the overalt interchange between 'erminal equipment and modems on a
'digital interface. This includes control priorities, timing sequences, and absolute voltage levels, The

e | . HP 18183A
G ' : - ‘ Appendix C
: .s_ff'- | | -
B 4N o ~ APPENDIX C
‘ S ' ' HP_18183A
S ' . ’RSI—232C/V.24 INTERFACE

n’ aree

'lﬂlﬁ’ e

e x@”zDI 1t
: ) EJ*” i

. S
M-mﬂum F&h-u»l st lu-. -n.

‘ Figure C-1, HP 1883A Interface Pod

.  C-1. INTRODUCTION !

‘The HP 18183A Is an RS-232C/ V.24 Interface deslgned to provide connection between the HP

K 49258 Bit Errar Rate Test Set and the system under test.

" This appendix Includes ln!ormallon to install, operate and servlce the HP 18183A.

most common data Interface is recommended by CCITT V.24, the International standard for low
Speed data communication. EiA standard RS-1732C Incorporates the V,24 recommendaljons and
turther specifies the mechanical connector type and pin configurations tor each of the signals on the
low Speed data interface, The interface contalns a Breakout Box which provides the fol[ow!ng test

“ capabitiiles

1
" Individual Line Tests interrupts the line, monitors the status, or allow you to patch any line
from the DCE to the DTE side of the intertace.

| EIA Voltage Sources, a set of voltage sources used to torce a line to a desired state (mark or
space) ' .

i

o Passlv'e Bridge Monitor brovides a Way to disable the !IP 49258 line drivers. This allows the

-, interface to be used as a breakct.t box to bridge the line and monitor EIA status or measure
- RTS-—CTS delay time. : : :

N oL |

oL i
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S J Table G=-1.'HP 18183A Specitications

* Individual switches for line Jsolation . f l )
teyt polints for line monitoring, forcing or patching
One non-dedicated mark/space trIstaIe acIIvIty monHor tor user
‘,;_e"‘ patching {o any line ) -
AN : 10 Hard-wired aclivity Indicators o '
+ Bridging Impedance: 20 Kohms ! !
* Dedicated niark/spacs monlter; Impedance 3 Kohms
* Interface surge ptotsction: ' 50 V maximum !
"’ interface monitars: . | LCD’s driven by nolinal +2.6 volt level detector to accept a wide
LN ' P " variety of interface levels
P * Tristate. Mark/Space activity monltor driven by nominal +-2 volt level deteclor

| c'-4._ INS?I'ALLATION

) P / - ‘ !
“This sectlon provides Informa![cn to install and provtde power for the HP 18183A Interface

——

5 )

,C-5, INITIAL INSPECTION. Inspdct the Interface for any physical damage sustained in transit, If the |
unIt Is recelved In a damaged condition, notify the nearest HP Sales and Service Offi¢y,

,c—s TAGGING FOR SERVICE, If the Inslrument is returned to Hewiett~Packard tfo servlce
complete one of the blue repair Iags located in the back of this manual and attach it to the instrument.
Follow the packaging .nsIrLcIIons described in Section Il of the HP 49258 Operating and Service
Manual

' €-7.INSTALLAT'ON PROCEDURE

y

0 p: : .
- 'This section covers IpsIelIaIIon of the Patch Wire Holder and the Inlertace,
1 ! :

i . -1
; In:lallatlon of the Patch Wire Holder ' .
I i i
Remove Ihe wire holder (HP 1400- 0510) from the stiorage bag Peel off the protechve strip on Ihe
back. Firmly press Ihe wlreholder to any fiat surface. Slip the patch wires into place,
]
_ The HP 18183A Interface IIte InIo the HP 49258 case. Follow the procedures below 'to instal} the
InterIace
Rem!pvetlthe Inlerface currently In the HP 4925B (it necessary).
. _ _ ' ] Lo
a. Remove the three Srews securing the interface, )
_ )
b, Grasp ihe Interface by the connectors and capIIve screw and jift It out of the HP 49258 |
! case. . . !
. . t . ) I .

-, DIsconnecI Ihe cable between the Interface and the HP 46258, - | . .

. - - : Wy P . 1 o
1 c-2 : L ' !
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' Insta!l the lntertace

a, Connect the interface cable to J2 on the A3,
- ¢ -Transmitter/Receiver Board,

b. Place the Interfacé into the HP 48250 case,

‘c. Insert and tighten the three screws that hold
the Inturface ip the case

Figure C-2. Board Assembly
‘ Sequence

c-8. OPERATION 3

e This section descrlbes lhe front panel controls, Indicators and connectors, as well as operallon of
the HP 18183A Interface. ' '

gl .Jl.-i‘t »q,,v__
s ,ww-r‘ -M]un,rn:‘:4 3

fr—

Figure C-3. HP 18183A Front Panel

. E Breakoiljt K Interrupt swilches used to break and ‘patch individual lines. The switches are
_Qox Switch between two 25 pin connectors labeled, To DCE and FROM DTE
TO DCE . . An R§-232C/V.24 connector connecting the Bit Error Rate Tes! Set o a
_ : ‘ modem, telminal or printer under test.
E‘FROM;IDTE Provides RS- 2320/V 24 connection lrom ihe terminal equipment DTE when a

fine [s to be brid_gad

!
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SOURCE These are voliage source sockets, The pnsilive and negative vollages +-6
Solckets to +-12 (it HP 18185A Is power source)'volts respectively and may be used
. o to lorce any line to a high or low state. |
o MARK/SPACE An input connector used to monltor any EIA line. All three socket holes are
MONITOR common. _
[
XTC RTS, DTR These switches interrupt the External Transmit Clock (XTC), Request to
TO, ONIOFF - Send (RTS), Dala Terminal Rady (DTR), or Transmit Data (TD) drivers. The

- Pertormance Verjlication testing is performed during the instrument self test at turn on.

switches should be In the ON position for most testing. Turn the switch to
OFF when the Bit Error Rate Test Set passively bridges 2 line,

C-9, PERFORMANCE VERIFICATION

" c-10, ADJUSTMENTS’ . | .

There are no ad Jusim for.the HP 18183A.

c—1_1. REPLACEABLE PARTS

The. following tables and figure give information for ordering replacement parts. Table C-2 is the
Manufacturer's Code List. Table C-3 lists the replaceable parts In alphanumeric order. Information is
given for the Description, Quantity, HP Part Number, and Manufacturers Parl Number, Chassls and
mechanical parts are listed In Figure C-3. To order 3 listed part, quote the HP Part Number, indicate

_ the quantity needed and send 'the order {o the nearest Hevlett-Packard office.

i

- When orderlng a part not listed, include the instrument model number, serial number, and a physical

and functional descrlptlon ot the par!. Send the order lo the nearest Hewlett-Packard office.

Table c-2, Manufacturers Code List

Mir ‘ Zip
No. " Manufacturer Name - Address Code
00000 ANY SATISFACTORY SUPPLIER ¢
o121 ALLEN BRAULEY CO MILWAUKEE WI 53204
04713 - MOTOROLA eEMlCONDUCTOR PRODUCTS PHdENIX AZ 85008
! ' 11238 CTS OF BERNE INC BERNE IN 46711
i 19701 MEPCO/ELECTRA CORP' MINERAL WELLS TX 76067
' 245468 i CORNING GLASS WORKS (RRADFORD) - BRADFQORD PA 16701
. 28480 HEWLETT-PACKAHD CO CORPORATE HQ PALO ALTO CA 94304
L6885 RCA CORP SOLID STATE DIV SOMERVILLE NJ
32293 INTERSILINC CUPERTINO CA 95014
56?89 : SPRAGUF, ELEQTHIC cOo NORTH ADAMS MA 01247
¥ et

l

i
t
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k
* Reference HP Part c Mir Mir Part
Designator Number D lQty , Description Code Number
Al 18183-60001 5 1 R5-232C/V.24 | INTERFACE BORRD 28480 18183-60001
Ht 1390-0429 6 ' SCREW,CAPTIVE 0-32 03500 PS10.832.40
H2 22000592 3 7 SCREW, &- ol ORDER BY DESCRIPTION
H) 22000193 ] 2 SCREW, MACH, £.32 25INPO2L 20400 2200 018)
He 2200.0137 2 |3 SCREW,MACH 4.40,180 20480 2200.0137
26 251 -4046 COMMECTOR 04507 | 0B-25SV
7 {25{-!945 g t -CONNECTOR 04507 DE-255y
I8 1251-7949 2 3 CONN-POST TYPE-SKT 03206 76308-203
J9 1251-7689 2 3 CONN-POST TYPE-SKT 03206 76206-203
Jio 1261-7989 2 3 CONN+POST TYPE-SKT 03206 16308-203
HpL 18163-00001 4 FRONT PRNEL 20400 | 181€3-C0001
] 04925-20010 P { COVER PLATE 20480 | 04925-20010
HPa £020-5262 5 1 PLASTIC SHIELD Jeage | 5020-5262
(i 4040-2143 3 1 PANEL PLUG _ 78480 | 0k0-2142
) 33101-2664 3 SULTCH, 4-POSITION DIP, ROCKER 05735 | 240004GB
SW2 3108 -2619 ¢ é SUITCH: 10 POSITION, ROCKER 05735 240010GB
a3 3101-2619 ] SWITCH, 10 POSITICN, ROCKER 05735 24001068
54 2101-2810 ) 1 SUITCH, 6 POSITION, ROCKER 05715 | 240005GE
us 04925-81802 ¢ WS, CRALE 26480 | 04928-61602
v 04925-61605 Y |1 w6, CAOLE 78480 | 04925-61605
w7 04025-616807 3 1 as-z:zc;v.u INTERFACE CRBLE 28480 | 04025-81607
v ' 04@25-61608 , | 4 8 PATCH WIRES 28480 | 04625-81808
i

See introduqion to this section for ﬁrdering information

Flgure C-4, HP 18183A Explioded View

C~5 -
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b Table C~-3. Replaceable Parts
Reference HP Part C Mir Mir Part
Designaior Number D |Qty Descriplion Code Number
. A 18183-£0001 2 |1 RS+232C/¥,24 INTERFACE ASSENBLY 20480 1810380001
1141 0)60-51)2 1 1 CﬂFﬂCIlﬂP-F!D WIUF 20% 6OVDC 284E0 01€0-532
RIC2 0160-£332 1 CAFACITOP-F..0 ,tUF 20% BOVDC 26480 0160-63)2
A1C3 01605332 1 CAFRCITORP-FXD ,1UF 20% 50vDC 26480 0160-5332
RICA 0160+-5)32 1 _CRPACITOR-FxD LIUF 20% S4YOC ZEAED p160-6332
ALCS ¢160-5332 1 CAPRCITOR-FXD ,JUF 20X SQVDC 26460 0160-5332
R1C6 nE0-5132 1 CAPACITOR-FXD , JUF 20X 50QvDC 28480 0160-5212
AlcC? 01605332 . i CAPACITOR~FXD ,JUF 20% SQVDC 26480 0160-53)2
RICE 0160-5332 1 CAFACITOR-FXD IUF 20% S0vDC 26480 0160-5332
R1C9 G160-6332 1 CAPACITCR-FXD ,IUF 20% SOVDC 26480 0160-52)2
RICI1 @160-5332 B CAFRCITOR-FXD .IUF 20% S0vDC 28480 0160-5332
NicrR202 1006-0074 1 2 DIODE AEXRY 28460 19060074
AILRIG2 1906-0074 1 2. DIOOE AFRAY 284€0 1806+-0074
AL)S 1261 -4946 [ 2 CORNECTOR=RE PIN FEMALE 28460 12514046
Ml [ 12614046 3 CORNECTOR+25 PIN FEMALE TELEQ 1261-4946
.RIJB 1251 ~7G6% 4 ] HERDER 26450 1251+-7089
ALl ‘ 1251 -7069 2 HERDER 28480 1261 ~7088
ALIs 0362-0390 -] CONECTOR-26 PIN PC 28480 0242-0)50
RIJ1T y251 7668 1 2 hERCER 28480 1261~7988
AlJ18 1251 -7068 ! 2 HERDER 28490 1251-708
jul 1281-528% T 1 DIP POST~ IP-HDP 03208 65521102
ALY 1258 -0341 -] 1 JUHPER, REPOVEABLE Q3206 65474-008
10507 1258-0086 2 2 TPRNSlgtOR FIRRRV 14PN Q2037 heg6T00
ALVT0A 1258-0086 2 TRANSISTOR, RRPAY 14-PIN 02037 HPUST00
ALRY nsa's-;oaa 3 3 RESISTOR-FuD 270 OHM EX 2w 28489 0609~-1064
ALR2 0609-1084 3 3 RESISTOR=FXD 270 OHM EX 2w 28480 0699-1004
ALRY 0606-3410 1 1 RESISTOR 3J,16K 1% .BU F TCe0e+~)00 28480 06488-2410
i ALRE 0157-0289 2 1 RESISTOR 13,0k IX 125U F TCu0e-100 18701 HFACI/8 TO 1032 T
RIRE 0767-0461 2 1 RESISTOP 681X IX 128 F TCs0+-100 2454 C4«1/8-T0 6812-F
ALRS - Q6983160 B 1 RESISTOR 31.6% IX 125U F IC=0+-100 2454 Cs 1/8 TO 2i62-F
RIR7 01570458 7 2 EESISTOR 51,)x )% 125U F TCe0s+~)00 24548 €4 1/8 Y0 GL12-F
AIRB 0698-8827 L 4 RESISTOR LH §X 125U F TCa0e~100 28480 BE}T
ALRD 0638+-34567 6 3 RESISTOR J16K 1% .J2%) F TC=0++100 26460 0690 -J45T
ALRYO 0698~-460 1 1 RESISTCR 422K 1% 126w F TC=0e+100 26480 Q698-~2457
AlR1L 07670458 7 RESISTOR S1,1K 1% 125U F TCw0s-100 24546 €4 1s0-T0-6112-F
AlR12 QI57-0464 s 2 RESISTQR 99.9¢ 1% 125 F TCa9+-100 24546 Ca-)1/8-T0-60092+F
PIR1 - QI5T-0464 13 RESISTOR 90,0k 1% ,125W F TCeBs-100 24546 C4-1/8-T0-800682-F
ALRL4 0898 -2457 6 RESISTOR J16K IX 1250 F TCeQe+-300 28460 0698-2457
ALR1S 0698-3452 2 2 RESISTOR 186K 1X .125W F TCwOQe-100 4546 cA IIB IO 1063 F
ALR16 0698-3457 & EESISTOR 316K 1X .1265W F TCa0+-100 26480 QCQE-
RIRYT 0698+-345) 2 RESISTOP 166K 1% 125U F TCs0Qe+=400 24546 e I/E ro 1963-F
RIRlE | 0696-BA27 A RESISTOR 1P 1% 1250 F TCeQ+=100 28480 ,0698-8827
AIRLS 0698-BR2T 4 RESISTOR Iﬁ 1X 1250 F TCeO+-100 26480 Q696-8827
AlR20 0698-B827 4 RESISTOR 1M 1% 12680 F TCeQe~100 2B4EQ 0698-B527
AlIR2) 0659-1083 2 6 EESISTOR-FXD 220 OKN §X 2w 2BAE0 0699-108)
ALR22 {599-1083 2 RESISTOR~FXD 220 OHM 5X 2w 28480 0890-1083
ALR2) Q€uy =108 2 RESISTOR-FXD 220 OHM 6X 2w 28460 0699-1082
ALR24 0599-1083 2 RESISTOR-FXD 220 OM 6% 2w 28480 0699-1082
ALR2S ' 0699-108) 2 RESISTOR=FXD 220 QHM 6% 2w 28480 0888-108)
ALR28 0699-1084 3 . RESISTOR-FXD 210 QHIT 5% 2U 28480 0659-1084
AIR2Y . 0669-108) 2 . RESISTOR-FXD 220 QHN 6% 2w 28480 0699+108)
AIR1Q1 ©1810~083T 9 8 CUSTOM RESISTOR 28480 1810-0637
ALR102 18190~0838 Q 3 CUSTOM RESISTOR 264890 1610-0638
AIR10D 1810-0838 0 CUSTOM RESISTOR 28480 1810-08)8
AIRI0A 1810-0638 [+ CUSTOM RESISTOR 20480 1810-0828
AIRIOG 18100207 9 2 RESISTOR-NEIWQRK & 5IP 22,08 X 7 o1 208R22)
ALR20% 1810-06)7 '] 8 : CUSTON RESISTOR 28480 1810-0637
_FIIR202 18]10+0837 ) RESISTOR, CUSTOH 28480 1810-0637
AIR203 1810-0637 -} RESIS!OR CusTON 284E0 1810-0637
ALR204 18}0-0207 g RESISTOE-NEIWRK 22,06 X 7 o121 2081223
RIR601 1810-0637 [ RESISTOR, CusSign 284EQ 1819-0627
AIRE02 1819-0631 '] RESISTOR, CustOn 284890 1810-06)37
AIRTOL ° 1810-0837 -} RESISTOR, cuiron 28480 1810-06837
a41R702 ¥810-0617 9 RESISTOR. CusTON 2E480 1810063
| AIRTO4 £ 310-0207 ] RESISTOR-NEIWORK 22,0k X 7 01121 2081223
AIRTOS 1810-0224 4] RESISTOR-METWRK 13.0K K 4 01607 208833233
RISWL 3108 -2664 . & 1 SUITCH 28480 3101~2664
AlLSW2 I01-2618 9 2 DIP SJITCH 28480 3t01-2618
RIS ' 301-2618 9 DIP SUITCH 26460 13101-2618
ALSUL4 o Nor1-2819 0. 1 ~OIP SUITCH ‘ . 28460 1n01-2619
CALUL0L 1826-0750 9 4 IC COHMPARATOR GP CURD 14+-DIP C PXG 04713 LH)IS)
Aly2ct 1826-0759 ] . IC COHPARATOR GP QURAD 14-DIP C PXG 04713 Lh33g)
. ] :
]
' I

See introduction to this section for ordering information
C-6
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Appendix C
‘Table C~3, Replaccable Parts (Cont)

Reference C _ Mir Part
Designator D |Qly Descaiplion Numbaer

AIV203 8 1 JC COHFRRATCGR GP QURD to-ulP C PG LH33eT
ALUS0) ] IC BFR CHOS NON-]1hY COAOGLRE
ALUTOL g A IC COMFARAYTGR GP QUAD H-DIP . PG Lh339Y
TP} -VB ] CONNECTOR-POST ,026 IZGI-EJEO
TP4 VB [ 1 L) COMNECTAR-FOST ,025 1283-83
TP3 GNO B L3 CORNECTOR-POST ,025 :zsl-mo
P2 +% [ +025 128} -8360

" See introduction to this section for ordering informatis n

Cc-7
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| C-12. SERVICE

The !ouowlng sactions contains service Informatton for the HP 18183A. Included is the Theory of
Operation, RS- ‘320 S.gnal Mnemonics, Troubleshooting, Component Localtors, and Schemalics.

c-1;-l. RECEIVERS. Tha RS-232C Interfac: Board contains twelve receivers which monitor ten EIA
llues, The following lin2s are monitored:

Transmit Data Receive Data
Transmit Clock Receive Clock
Gz2ta Termina! Ready Data Set Ready
Request to Send :+  Clear to Send

Data Carrier Detect _ Ring Indicator

All recelvers are inverting, except the two receiver of the sparc indicator which form a tristate EIA
line InJicator.

All receivers except the spare Indicator have an inpu! impedance of approximately 10 Kohms. The
“spare Indicator input impedance is approximately 3 Kohms. Trip points for the recelvers are
aproxtmately 3.0 volits, except for the mark monitor which Is approximately -3.0 volits,

-C-14. TRANSMITTERS The Bit Error Rate Test ~ -t transmils on four lines:

(TD) Transmit Data - (RD) Recelve Data
(RTS) Request to Send ' (DTR) Data Terminal Ready

Three' of the transmitiers are comparators dr lvlné a discrete oulput stage to orovide the necessary

current driving capabllities. The tourth transmitter (DTR) Is the positive voltage source In serles with
a 220 ohm resistor, . ! _

Cc~-15. BREA_KOUT B:O)(‘
The Breakout Box is integral to:the RS-232C Interface, it has 25 DIP switches allowlhg the user to

" make or break connections with any of the 25 Jines. On the Interface Board there are two RS-232C
connectors, - g ?

FR . - T . . . LU
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@ Cc-16.RS-232C SIGNAL MNEMONICS

The HP 18183A Is designed to accommodate two simllar intertace standards, RS-232C and V.2

Table C-4 describes RS-232C Ejgnal Mnemonics, The iabel "Common” under "Signal Mnemonics” lists
mnemonice used in the Service Section of the HP 49268 manual and In the schematics,

1

Table C-4, R5-232C/Vv.24 Signal Mnemonics

Con-  Signal Mnemonics
nector
Pin EIA CCITT Common Description
Numb‘er DCE DTE
1 AA 101 Proteclive Ground
-2 BA 103 TD Transmitted Data -
3 BB 104 RD Received Data -—~>
4 CA 105 RTS Request To Send <=
"8 CB 106 CTs . Clear To Send -
3 CcC 107 -DSR Data Set Ready -—>
7 AB 102 GND  ~  Signal Ground :
8 CF 109 cD Carries Detect (Recelved line ' -—
Signal Detector)
B - I | unassigned
10 unassigned
11 unassigned
12 SCF 122 SRR Secondary Carrier Detect . ——
i3 5C8 121 5CS Secondary Clear to Send -—>
14 SBA 118 STX Secondary Transmitied Data <--
15 DB 114 TC Transmit Signal Elements Timing -—
(transmit clock)
16 - EB8 119 SRX(SRD) Secondary Received Data —-—
17 oD 115 RC Recelver Signal Element -
(Receive Clock)
18 unassigned
18  SCA 120 SRS Secondary Request to Send < -~
20 CD. 1082 DTR Data Terminal Ready - -
2% CG 110 sQ . Signal Quality -—
22 CE ‘125 ‘Rl " Ring Indicator -
23 " CH/CI. 111/112 DSR CH=Dala Slgnal Rate Selector, K-
DTE
Ci=Data Signal Rate Selector, -—>
L 3 DCE
24 DA 113 XTC . Transmit Signal Element < m--
Timing (DTE source)
25 , unassigned HP 4825B Service
1
c-8
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- C-17. TROUBLESHOOTING

; Equlpmént

HP 1740A Oscliloscope
ET 11293
or use the configuralion procedure below

Configuration Procedure - if not using ET 11293

1. Loop the pins on the Breakout Box switch as shown in Table C-5,

'NOTE

When the Breakout Box switches are set CLOSED,
the two sides of the Breakout Box header strip are connected together,

Table C-5, Breakout Box Switch Jumper Configuration

-
3
17
2
7

o

i
!
-.---r---
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LA

. Set Up
B . Follow the procedures in paragraph C-7 to remove ihe Interface, it necessary refer to
Section VIll of this manval tor procedures to remove the HP 49258,

1,

All of the test poinls used In the procedure are located on Interface Board 18183-60001

(lower board).

Procedure

With the Interface ou.t of the case, turn on the HP 48258,

. Press BEGIN/END,

Use an Oscilloscope to veriiy the status of the lines given In Table C-6.

Table C-6. Troubleshooting Verification Table

"Press TEST DURATION and select CONT.

1

LINE TEST POINT STATE
-DTR, AdU701 pin 1 low (C V)
DSk’ AdU101 pin 1 low (O V)
. RTS A4U701 pin 13 low (O V)
! CTS  A4U201 pin 2 low (O V)
CD A4U701 pin 14 low (O V)
Ri A4U201 pin 1 low (O V)
TD A4U701 pin 2 toagling ,
RD A4U501 pin 11 toggling
TC A4US01 pin 3 toggling
RC A4US501 pin 6 toggling
" MARK A4U201 pin 14 toggling
SPACE Ad4U201 pin 13 toggling

 c-11
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5, Troubleshoot any lines that do not have the same raading as shown in Table C-6,

HP 18183A
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APPENDIX D
: HP 18184A
V.35 INTERFACE
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Figure D-1. HP 18184A Interface Pod

D-1. INTRODUCTION

The HP 18184A V.35 Interface provides high speed test capabllities for the HP 49258 Bit Error Rate
Test Set, It Is particularly important for Dlgiltal Data Service (DDS) testing.

This appendix Includes in'lormatlon to .astall, operate, and service the HP 18184A.
D-2. DESCRIPTION P

The Vv, 35 Interface s configured to appear as a DTE for direct conneclion to a modem and is a
pseudo balanced Intertace. The data and clock lines are balanced and operate a current mode. The

_control leads are single ended and referenced to a single common ground point. Typical operating
- SpeaJs are 56K, 64K, and 72K bils/second.
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5. D-3. SPECIFICATIONS

Table D-1. HP 18184A Specifications

Measurements Operates up to 72K bits/sec

Powsr May use batteries or AC Power Module (HP 18185A '
: or HP 18194A)
- — | NOTE

Lu

. Due to the high power consumption of the V.35 Intertace, it wil}
! nominally run for only 15 minutes; therefore we
recommend that you use the AC Power Module,

Disconnect switches for TD, XTC, DTR, and TRS

Ratanced interface leads present a standard V.35 load

Uses AC power supply (HP 18185A or HP 18184A)

Control lead receivers have an input impedance ot about 20K ohms
Thresholds are TTL level compalible

X IR

D-4. INSTALIL.ATION

This section provides information to install and provide power for the HP 18184A Interface.

‘D=5, INITIAL INSPECTION. Inspect the Interface for any physical darnage sustainedin transn it the .
unlt is received in a damaged condlllon notify the nearest HP Sales and Service Office.

} 1
' D-6. TAGGING FOR SERVICE. i the ‘insirument Is relurned to Hewlett-Packard {o service,
comple!e one of the blue repair tags located in the back of this manual and attach it to the instrument.
Follow the packaging Instructions deecribed fn Secuon It of lhe HP 4925B Operaiing and Service

Manual, , |

] i
D-7. INSTALLATION PROCEDURE _ )
‘ i J e
_ , ; - ! ; s
The HP 18184A lnteriace “tg Into the HP 49258 case. Follow the procedures delow lo I'ns!all the
intertace. L ‘ , o ‘ '

1. Remove the Interface currently in the HP 49258 (if necessary),

e a. Remove the screws securing the Interface;
~b. Grasp the Interface by the connectors and lit it out of the HP 49258 case.
T . ) ! '

'¢. Disconnect the cable between the interface and the HP 4925B.

|
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2. Instali the Interface

a. Connect the Interface cable to
J2 on the A3,
Transmitter/Receiver Board.

' b. Place the Interface into the HP
49258 case,

" ¢ Insert and tighten the three
screws that hold the Intertace in
the case,

Figure D-2. Board ASsembly Sequence
D-8. OPERATION

+ This section describes the front panel controls, indicators, and connectors, as well as operation of
o the HP 181B4A Interface,

'l: .\,J
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Figure D-3 HP 18184A Front Panel

XTC,RTS,DTR, These switches Interrupt the External Transmit clock (XTC), Request to
TO, ON/OFF ‘Send (RTS), Data Terminal Ready (DTR), or Transmit Data (TD) drivers. The
} switches should be in the ON position for most testing. Turn the switch to
OFF when the Bit Error Rate Test Set passively bridges a line.

' TO DCE A V.35 conneclor which connects the Bit Error Rale Test set fo the modem,
G0 , terminal, or printer under test.
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D-9. PERFORMANCE VERIFICATION

\ b ,
Performance Veritication foi* the HP 18184A is performed simultaneously with the HP 48258. A
descriptidn of the tests is located In Section 4 of this manual.

1

' D~10. ADJUSTMENTS

11 .

There are no adjustments for the HP 18184A.

,D=11. REPLACEABLE PARTS

to [ )

i ) . i

-1 The following tables and figure give information for ordering replacement parts. Table D-2 is the
Manufacturer's Code List, Table D~-3)ists the replaceable parts in alphanumeric order. Information is
given for the Descriplion, Quantity, HP Part Number, and Manufacturers Part Number, Chassls and
mechanical parts are listed in Figure D-3. To order a listed part.§ quote the HP Part Number, indicate
the quantity needed, and send the order to the ncarest Hewlett-Packard office.

When ordering a part not listed, include the Instrument model number, serial number, and a physical
and funciional description of the part. Send the order to the nearest Hewlett-Packard office.

Table D-2, Manufacturers Code List

Mir Zip
No. Manufacturer Name Address Code
00000 ANY SATISFACTORY SUPPLIER
o2 ALLEN BRADLEY CO MILWAUKEE wW! 53204
04713 MOTORQOLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
11236 CTS OF BERNE.INC . BERNE iN 46711
19701 MEPCO/ELECTFA CORP ' MINERAL WELLS TX 76067
24546 CORNING GLASS WORXS (BRADFQRD) BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L685 RCA CORP SOLID STATE DIV SOMERVILLE NJ
32293 INTERSILINC CUPERTINO CA 95014
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
D~-4
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' : Reference HP Part Cc Mir Mfr Part
' . : Designator Number D |Qty Description Code Number
) . Al 181e4-50001 5 1 ¥,35 INTERFACE BORRO 28460 18183-50001
. H1 1390.0429 5 i ] BCREW, CAPTIVE 6.32 Q3301 PSin-532.40
H2 2200-0193 1] 2 ECNEW,MACH,5.32 .25 IN,POZI 0000 ORDER BY DESCRIPTION
. H) . ;‘zm,ossz ] 14 SCREW MACH 4.40 188 1IN 28420 2200 0592
— [ s 2200. 2 ] SCREW,MACH 4.40,188 20480 2200-0137
T MP) 1818400001 5 13 FRONT PANEL 2B4 191B4.00001
. MP2 04525.20010 ] 1 COVER PLATE 28480 04925-20010
. MP) ! 5020-5262 ) 1 PLASTIC SHIELD 284 5020-6762
MP4 ki 4040-214) L] 1 PANEL PLUG 2HE0 AQ40.2143
- St 310] -2664 5 {1 SWITCH, 4-POSITION DIP, ROCKER 05735 | 240004ce
| _ Wt 04825-61605 O I TN 26480 | 04925-61605
w2 10388-61601 o } 1 1 V.35 INTERFACE CABLE 20480 | 10388-51601
. e 04926-61602 4 |1 | W, ceee 26480 | 04825-61602
. S Figure D-4, HP 18184A Exploded View
[N
D~-5
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Table D-3, Replaceable Parts
1

Reference HP Part C Mir Mir Pant
Designator Number D |Qly Descripllon Code Number

Al 018184-60003 H V‘.J‘S INTEFFRCE EQRED 26460 1BIE4-H0001

RiCY G160-0578 'S 14 CHPRCITOR L TUF 24% 50V Q2010 SEZ0ECIN4AMAR
RIC2 0160-0576 % CAFRCITCR TUF 2Q% SQv¥ {2910 SF205C104M0R
AECY 0160-0576 5 CAPACIIUR 1UF 20% 5QV 02010 SPZOSCLOANLAR
AICA 0160-0%76 ] CAPRCITQR .lll; 20% S0v 02010 sP2geCiginng
RICH 0160-0576 5 CARACLTOR ,1UF 20% SOV 02010 SK205C104HAR
nlcs 0160-0576 ;3 CAPACITOR L LUF 20% 50¥ 02910 SR205CINANAR
AICTY 01680-1748 5 1 CAFACITQR -FXD [SUF «=10% 20VDC TA E62€9 VSODIE6NG02082 -
AIC8 0160-0576 & CAPRCITOR ,LUF 20% 50V 02010 SR20SCLQ4ANAR
R1CO 0160-0576 & CAPACETOR ,JUF 20% S0V 02010 SF2QSCI04MRA
AlCI0 0180-1746 5 ) CAPACITGR=-FxD 1SUF »«J0% Z0VDC TR 56289 16003 SHX9020E2
AlC1L 0160-0576 13 CAFRCITOR L IUF 20% SOV 02010 SP20SC104MAA
AICIZ2™ 0160-0576 5 CARPACIEQR LIUF 20% 6OV 02010 SPROSCLO0&HRR
RIC1] 0160-0576 5 LRFRCITOR LUF 20% 6OV ¢2010 SFZ0SClO4MAA
ALCLA 0160-0576 ] CRPACITOP . LUF 20% 50V 02010 SF20SC104HRA
RIC1I 0180-1746 ] 1 CAERCITOR-FXD LEUF »=10% 20VDC IA EG2ED 15CD1SENSQ2082
RICR1O1 1606-0074 1 1 OI0DE RFFAY S0V MAX, 02237 FSAXLSTR

R1Q204 1R26-0122 0 1 [L-VOLIRGE FEGULAIQR 4 B/5,2V 01466 L1401 -6

ALQS0A 1626-0704 7 1 IC-VOLTAGE FEGULATOR «&,875.2V TO 220 FrG 02047 HCT305CT

AZR) 0767-Q280 3 3 FESISTOF ¥ IXx .12%« F TCrQO+-1Q0 JALAR C4-17€-10-1001-F
A2R2 0757-0280 3 FESISIOR [k 1% .JZ6w F TCeQe+-100 F{311] CA~L7E~20-1001-F ‘
AIRY CE00-3446 3 4 RESISTOF 183 OHH 1% .)12% 03292 CIE-1/B-10-3IRF-F
AIR4 0767-0317, 7 4 FESISIOR 1,20k 1N 1254 Q292 Cre-3/6~10-1331~F
RIRS Q757-0317 T RESISIOR 1,33 1% ,12%u 03292 LFa-3/6-10-1231-F
H1RE 4 Q7570403 2 5 FESISTOR IR21 1% 1254 03252 CTE- Y /8-10-121R-F
AZRT 0757-0280 3 RESISTOR Ik iX 125w F TCeQe-100 2AGAG Ca-1/8-Ty JOCL-F
AIRE 0698-3446 3 FESISTOF JE3 Qhh 1% 125U 03202 CT&-1/R-10-38F~F
RIRG 07167-03117 7 FESISTOR 1,330 I% 1250 03282 CY&-1/R-T0-1231-F
AIRIO 0698 ~J446 k] RESISTOR J83 OHD .I% . 125U 031282 CTa-1/6-T10-383k-F
RIRLL 0751-0317 7 FESISIQF 1,32k 1% ,125U 03292 CT&-1/6-10-1321-F
AlR12 0698-1446 3 RESESTOR 283 QHM 4% .12%) Q3292 CT&-1/8+10-363R-F
RIR13 0i157-040) 2 FESISTOR 121 1% ,125u Q282 CTA-)/B-T0-121F-F
ALR14 0757-0407 5 7 RES]STOR 2060 QMM 1% 1250 03262 CT&-1/6-70-201~F
AIRIE 0I57-0465 6 s FESISTOF 100K Ix 1250 01292 CTa-1,e-T0-1003-F
AIR16 0157-04472 :] 13 RESISTOR 10K |IX .12%W 03292 CTa-1/E-10-1002-F
RIR)T 07570442 9 RESISIOR ICK 1% 1250 03292 CT4-1/6-1G-1Q02-F
AlR1E 07670442 9 RESISTOR 10K 11X 125U Q1292 CT&4-1/78-10-1002-F
AIR1Y 075740442 9 PESISIOR 1OK 1% ,1250 91292 Clk=1/2~T0~1002+F
RAiR20 07670465 6 RESISTOF LOOK 1% 125U 03292 CT3-1/6-T0-2003-F
AIR21 0757-0403 2 RESISTOR 121 )% ,12%0 03262 CTA-1/8-TO-}21R-F
AlR22 0757-0407 6 7 FESISTOR 200 QMM IX 125U Q3z02 Cla-1/8-70-201-F
ALR2) 0757-0407T 6 7 RESISTOR 200 OMM % 125U 03292 CT4-1/6-10-201-F
ALR24 0757-0465 6 RESISTOR to0k 1% 1250 03292 Cra-1/8-10-100)-F
ALR2S 0757-040) 4 RESISTOR 121 I% .j25@ 0392 CI&=)/y~1Q-3 21IR-F
Q1R28 0767-0407 [ 7 RESISTOR 200 OHH 1% ,12%4 03262 CT4=-1/78-70-201~F
AIR2T 0757-0407 6 7 RESISTOR 200 QWM |X 125U £3292 | Cl4-1/8-T0-201-F
ALR28 0757-0465 6 " | mesistor 100k 1x 125w 03292 CT4-1/8-F0-1003-F
ALR29 0757-0403 2 PESISTOR [2) iX 125 03202 CF4-1/8-T0-121R-F
RIRID 0757-0407 3 7 RESISTOR 200 QMM 1% 125U 03292 Cl4-1/8-10-201-F
RIR31 0757-0407 6 1 RESISTQR 200 OWN 1% 125U 03202 CT4-1/8-70-20}-F
RIRI2 0767 -0465 ] RESISTOR 1QOK 3% .12%W Q3262 CT4~1/6-TO-1003F
RIRII 0757-0842 9 RESISTOR 10K 1X , 125V 03292 CTA-1/8-T0-1002-F
ALRI4 0699-1Q84 3 1 RESISTOR 270 5% 2W C2459 G5-3
AIR200 1810-06137 -] 6 PESISTOR NETWORK, CUSTON 28480 1810-08137
RIR201 1810-0637 9 RESIS;OR NETLIORK , CUSTON 28460 1810-0617
AlR202 1830-0637 G RESISTOR METUORK, CUSTOR 28460 1E Q=06
ALR201 1610-0637 9 FESISTOR NETWORK, CUSTOR 28480 1810-06137
ALR4D2 1810-0L637 0 RESISYOR NETWORX, CUSTOM 28480 1610-0637
ALR403 1810-0637 9 RESISTOR HETWORX, CUSTOM ZRA48Q 1810-0637
RIRS02 1810-0767 & 2 RESISIOR NETWOFK 22.0K X 7 05524 CECCHROT-2236G
HIRTO_J 1810-075 7 1 RESISTOR KRETWORK 300 X 7 05524 CECOBROL-101G
AIRTO4 1810-0787 ] RESISIOR KRETWORK 22,06 X 7 05524 CSCO08A01-2216
ALSUL 101 -2664 ] 1 SIITCH-REKR DIP-RKR-ASSY, 4-1A 05735 240004GB
RIV202 1820+1626 1 1 IC GATE 26480 1820-1826
RIVAGO 1826-0750 -] 2 IC-COMPARRICR QUAD Q3406 LHY39)
RIUI0} 1826-0759 ) 1C-CONMFRRATGR QURAD Q38406 L11333)
AtUlg2 1820-2297 ' 4 1 IC-DRIVE OCTL BUS, CMHOS 020317 'n.‘mcczmc
ALUE0L 1826-0915 ] 1 IC-0PANP, LOW Bln§. HIGH [HP 02027 HCJACOLEY
RIVTOZ 1826-0792 0 1 IC-COMPRRARTOR QUAD Q31799 HAL- 48065
RIXDS1 12¢0-0668 ] 14 SOCKET STRP 7-CONT DIP-50LDR 26480 1200-0868

1
)
H

See introduction to this section for vrdering information
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HP 18184A
Appendix D

The following sections contains service information for the HP 18184A. Included is the Theory of
Operalion, V.35 Slgnal Mnemonics, Troubleshooting, Component Locators, and Schematics.

D-13. THEORY OF OPERATION

The V.35 Intertace for the HP 4925B is configured to appear as a DTE. There are four transmitters,
two balanced and two single ended. The interface monitors ten lings, four are balanced and the rest

are single ended.

Vi35 is a pseudo balanced interface. Not all lines operate in a balanced manner. Data and clock lines
dre balanced but the control leads are single ended and referenced to a single common ground point.
The balanced lines operate in current mode rather than In vollage mode as with' the RS~232C. The
line drivers are current sinks rather than voltage sources. V.35 specifies the Input and output
imped,a‘ncep of the balanced lines. The sources have a nominal output impedance of 100 ohms. The
transmission cable impedance measured at 100K Hz must be 100 ohms and resistive, The balanced |
receivers have a nominal input impedance of 100 ohms. This makes a 100 ohm balanced transmission

line. The upbalanced control leads have thresholds, voltage levels, input and output impedances
exactly the same as R§-232C. Tabie D-4 describes the lines used in the HP" 18184A.

Table D-4. V.35 Intertace Lines

' | * Interface Lead Type How Used by HP 18184A il

TD (SD) balanced driven/monitored

-RD (RD) ,balanced monitored
TC.(SCT) balanced monitored

. RC|(SCR) balanced monitored

XTC (SCTE) - balanced driven

Pl

'RTS single driven/monitored
CcTs single monitored

DTR single driven/monitored
DSR single monitored

DD single monitored

RI single monitored

T TRNITERE LT RN PR o T !llll!-ln.q‘n"ﬂ'
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D-14. RECEIVERS. The balanced recelvers have an Impedance matching network at the inputs with
the foliowling chacteristics’
! ' Input impedance 100 +-10 ohms
Resistance to signal ground 150 +-~15 ohms

“ The lnpdt Impedance for the single ended receivers is about 18K, the thresholds are set‘to +2.5for a

-
Pk
i

b
I

i

space and +0.25 for a mark. The receivers also include protection diodes for signals up to 50 VDG,

D~15, TRANSMITTERS. The balanced transmitters have a current sink line driver and re-.élstor
network with the following characteristics:

i '

Source impedance 100 +-10 ohims
Resistance between short-circuited
terminals and ground 150 +-15 ohms
Open circuit voltage 1.1to 2.5volls
. Common mode voltage <0.6 volis

b

Single ended transmitter RTS is Implementéd with an op amp and a current limiting resistor. The
slqgle ended transmitter DTR has a ?70 ohm resistor to the +12 V supply, '

Each transmitter can be disabled by means of a'DIP switch on tha front panel. Balanced drivers are
prevented from sinking :current and are not physically disconnected from the line. The associated
resistor network is on-line and has an offset voltage of about 3.88 VDC. The signal ended
transmitters are actually disconnected from the line.

The Inputs of the balanced transmitters and the outputs of the balanced recelvers are bulfered to
insure fast rise times when operating at high data rates.

D-16. POWER DISTRIBUTION ;

Local regulators on the V.35 interface take the switched +-12 V power trom the HP 49258 and
produce +-5 VDC to supply the upper Interface board. The +5 V regulator supplies the drivers and
op amps exclusively, All of the parts on the lower Interface boa"d use +5 V supplied by the HP

49288, o '

D=-17. TROUBLESHOOTING

|
Equipment

ET 25113
HP 1740A Oscilloscope
HP 3466A Multimauter

B B B B B g mE =
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Set Up

1. Follow the procedures in paragraph D-7 to remove the Interface, if necessary refer t
Section VIl of this manual for procedures to remove the HP 49258,

2. Aftach ET 25113 to the V.35 connector on the HP 18184A Interface.

NOTE

Figure 6-2 describes ET 25113 and Its connections.

Procedure
1. Turn on the HP 48258
2. Press TEST DURATION and select CONT.

8. Press BEGIN/END.,

o

4, Al of the test points used In this procedure are located on the Interface Board

18184-60001.

5 Use a Multimeter to check Q204 and Q504

Transistor . Voltage
Q204 +5V
Q504 -5V

6. Use an Oscilloscope and check the signal and monitor lines in Table D-5.

Table D-5. Troubleshooting Verification Table

Llnq Test Point State
DTR U300 pin 14 low (O V)
. DSR U301 pin 1 low (O V)
RTS U300pin i3 fow (O V)
CTS U301 pin 2 low (O V)
CcD U301 pin t4 low (O V)
. RI U301 pin 13 fow (O V)
‘ o TD U302pin 5 _toggling ,
"RD . U302pIn7 " toggling
. TC U302 pin 14 toggling ' |
. RC U3802pin 9 toggling '

7. Trodbleshoot any lines that do not have the same reading as shown In Table D-5,

D-9
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Figure D-6.

HP 18184A Schematic Diagram
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Appendix E
APPENDIX E
HP 18185A
AC POWER MODULE

BB P g g e bt it b

Figure E-1. HP 18185A AC Power Module

'E-1. INTRODUCTION

The HP 18185A AC Power Module |s the primary power source for the HP 18184A V.35 Interlace.

This appendix Includes Information to install and operate the HP 18185A.

‘E~2. DESCRIPTION

This AC Power Module will supply continuous power to the HP 49258 as opposed to the 9 volt
batteries which have a pominal runtime of on y 15 minutes (for the V.35 Interface). it Is specitically

Thé AC Power Module can also supply power for the HP 18183A, RS=-232C/V.24 Interface.

- Applications include bench top, racv. mount or long term testing.

!. : | : ! '
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E-3. SPECIFICATIONS

Table E~1. HP 18185A Specifications

* Input voltage: 90-130V, 50-60Hz  * Regulated Power Supply
: Output voltaga: +/-12VDC, 200mA  * 10 nIV RMS max ripple
5% line/load regulation ' * Thermally protected

For use in North America and Japan only

E-4. INSTALLATION

This section provides information to Install the HP 18185A AC Power Module,

CAUTION

1

The HP 18185A is intended to bé used only with the HP 49253,
Plugging anything else to the HP 49258 or the HP 18185A may cause equipment damage

]

E-5. INITIAL INSPECTION. Inspect the AC Power Module for any physical damage systained In
transit. it the; unit is received In a damaged condition, notity the nearest HP Sales and Serx ce Office.

E-6. SERVICE. , The HP 18185A Is non-repalrable. If the unit Is returned to Hewlelt-Packard for any
reason, complete one of the blue repair tags located in the back of this manual and attach it to the
instrument. Follow the packaging instructions described i1 Section Il of the HP 49258 Operating and
Service Manual, '

E-7. INSTALLATION PROCEDURE

1

i .
i

The HP .1‘3185A AC Power Module plugs Into the HP 4925B case. The Jack on the HP 18185A has
three pfongs. Turn off lhe HP 49258 line switch. Line,up these prongs with the connector holes In
the HP 4$25B and insert,

P Figure E-2. Connect the HP 18185A 1o the HP 49258 | Q

i . . . ! . : . . ‘.
| E-2 '_
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b
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" @ E-8 REPLACEABLE PARTS
1
a - , |
4 Figure E-31s an illustration of the AG Power Module and Table E-2 lists the replaceable parts,

H

Figure E-3. HP 18185A AC Power Module

Table E-2. HP 18185A Replacezble Parts

HP Part No CD QTY Description MFR Code MFR No

28480 0950-1735

0850-1735 5§ 1 ACPower Module -

mr

mmnEr

mr=
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F-1. INTRODUCTION

The HP 18191A is a rack mount kit for the HP 49258,
“instrumant,

F-2. INSTALLATION

APPENDIX F
HP18191A
RACK MOUNT KIT
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HP 18191A
Appendix F

1. Secure the handles to the tront panel with the !ock nuts,

Figure F-1. HP 18191A Rack Mount Kit

It converts the HP 4925B into a rack mounted

‘,":2. Hold the HF 49258 iace torward with the AC power socket on top Slide the HP 49258 into

the front panel

)

]

3 Piace the brackel over the back of the HP 49258 and onto the threaded posts on the front
N panel Secure the HP 49258 to the front panel with lock washers.

]

M e TR



HP 18191A

‘ RackMounl Kit

 F-3. REPLACEABLE PARTS

Figure F~21Is an exploded view of the Rack Mount Kit and Table F-1lists the replaceable parts,

Figure F-2, HP 18191A Exploded View

Table F-1. HP 18191A Replaceable Parts

. Reference HP Part c. Mir Mfr Part
Designator Number D j[Qty Description Code- Number
It .
H1 26580-0003 5 8 MUT, HEX B-32 00000 QROER EY DESCRIPTION
HPL 1440-013% ¢ 2 Hm\ﬁLE-SST 4.25-1G 02170 107]4-55-0832-7
nep2 04925-00003 ] 1 ADAPTER FRANME 6480 04925-00003
he3 18191 -00001 £ 11 20480 | 18191-00001

RACK HOUNT HOLDER

F-2
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-  APPENDIX G
S 7 HP 18194A

s ~ AC POWER MODULE

a
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e . Figure G-1. HP 18194A AC Power Module
! s ;

] ' G-1.INTRODUCTION ' .

B The P 18184A AG Power Module Is the primary power source for the HP 18184A V.35 Interface.

., This appendix Iricluqas Inlbrmatloh'_to Install and operate the HP 18194A,

2 G=-2. DESCRIPTION |

piL - o )

‘..o, This AC Power Module wil! supply continuous power Jo the HP 49258 as opposed to the 9 volt

b o .-batterles which have a nominat runtime of only 15 Imlm.imv. (for the V.35 Interface), It is specifically

. e ~-designed for use in countries where the p'rl_mary"power Is 175to 270 VAC, 47-67 Hz..

.) +1-The AG Power "Module can also supply power for the HP: 181634, RS-232C/V.24 lnterface.
3

[T Appllgat{o‘n‘alnclqde b_e,ngh top, rack mount or long term testing.

}
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