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Errata
Title & Document Type: 3776B PCM Terminal Test Set Operating Manual
Manual Part Number: 03776-90003

Revision Date: April 1984

About this Manual

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

HP References in this Manual

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

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

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

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

Agilent Technologies

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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CERTI?IC)\TIdN B

"Hewlett Packurd Company certifies that this product met its published specrfrcauons at the time of
'fhrpment from the. factory. Hewlétt-Packa"d further certifies that its alibration measurements are
traceable to the United States National bureau ‘of Standards, to the extent allowed by the Bureau’s
calibration facr!rry, and to the cahbrarron facrhrres of orher Inrernarror'al brandards Organizaticn
members. :

WARRANTY,

This Hewlett-Packard instrument product s warranted against defects in material and w:)rkmanship

for a perlod of one year from date of shipment. During the warranty period, Hewlett-Packard Com-

pany will, at its option, either repair or replace products which prove to be defective,
o »
For warranty service or repair, this product mu it be returned to a.service faciiity designated by HP,

Buyer shall prepay shipping charges:to HP and ;P shal; pay shipping charges to return the product to

Buyer. However, Buyer shall pay all shipping charges duties and taxes for products returned to HP
from another country. _

'HP warrants that its software and firmware designated by HP for use with an instrument will execute '

fts programming instructions when properly installed on that instrument, P does not warrant that the
operation of the instrument or software, or firmware will be uninterruptui or error free,

I
1

LIMITATION OF WARRANTY

The foregolng warranty shall not apply to defects resulting from improper y inadequate maintenance
by Buyer, Buyer-supplied software or Interfacing, unadthorized modificatio;, or misuse, operation out-
side of the environmental specifications for the product, or improper site pieparation or maintenarce

NO OTHER WARRANTY IS EXPRESSED OR IMPLEED HE SPECIFICALLY DISCLAIMS THE

IMPLIED WARBANTIES OF MERCHANTABIUTY AND . FITNESS FOR A PARTICULARV

PURPOSE, . - . ,

EXCLUSIVE REMEDIES : o
i ¥ il

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LECAL
THEORY. ;

I

ASSISTANCE

Praduct maintenance agreemenrs and other customer assrsrance agreements are avarlable for Hewlert
Packard products.

)

v

P
)
F‘

For any assistance, contact your nearest Hewlerr Packard Sales and Serwce Oﬂ'rce Addresses are
prawded at the back of this manual. | _ ‘

1 ' I
) : K
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o SERIAL NUMBER
T This manual applies directly to instruments
: with serial numbers prefixed 2309U and
~ Includes update information which applies
to instruments with serlal numbers 2404U—
00242 and above b
'; : " Fo addutiona[ important‘information about .
o . . serial numbers, see INSTRUMENTS COVER— |
| - EDBY MANUAL in Section 1 ‘, ‘

1l L '
: ;

" i 4

© Copyright HEWLETT:PACKARD LIMITED 1984
SOUTH QUEENSFERRY, WEST LOTHIAN, SCOTLAND

Manual Part Numbar 37-2696093 03"76—90003
Microftche Part Number%?-?e-ggozs 03776 90028

)
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2. THLINSTRUMENT MUST ONLY BE USED WITH THE MAINS CABLE PROVIDED IF

3 .THE SERVICE INFORMATION FOUND IN THIS MANJAL IS OFTEN USED WITH

4, BEFORE SWITCHING ON THIS INSTRUMENT

] S ; conductor outlet is not sufficient). |

WARNING o ]
! Ny lI ! { g : Co
PEAD THE FOLLOWING NOTES BEFOREUNSTALL/NG Oﬁ' SEHVIC’NG THE /NSTHU A l

§ +

MENT . . ) ;.II , I_lll . . \. B ' 1_ !

1. IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTO TRANSFORMER MAKE
SURE THAT THE COMMON T‘:RMINAL OF THE'AUTO- -TRANSFORMER IS CONNEC-
TED TO THE NEUTRAL POLE OF THE POWER SOURCL‘. o |

1

THIS IS NOT SUITABLE, CONTACT YOUR NEAREST HP SERVICE OFFICE, THE
MAINS PLUG SHALL ONLY BE INSERTED IN, A SOCKET OUTLET PROVIDED WITH

. A PROTECTIVE EARTH. CONTACT. THE PROTECTIVE ACTION MUST NOT BE NE-
GATED BY THE USE OF AN EXTENSION CORD (POWER CABLEI WITHOUT APRO-

- TECTIVE CONDUCTOR IGROUNDING) r , ;

POWER SUPPLIED TO AND PROTECTIVE COVERS REMOVED FROM THE INSTRU- -
MENT. ENERGY AVAILABLE AT MANY POINTS MAY, IF CONTACTED, RESULT N '
'PERSONAL INJURY.,  * | - R . i

\

. ({a) Make sure the instrument Input voltage selector ls set to the voltage of the power '

3 ' source, ! !

(b) Ensure that all devices connected to this mstrument are connected to the protective
,(earthl grotlnd ' | ;

| (c) Ensure that the line power (mains) plug is connected to a three- conddctor line power
outlet that has a protective (earth) . .ground. (Grounding one conductor of a two- -
‘l |

, N
i ! i K [

{d} Check that the instrument fuse(s) is of the correct type and ratino, J '

Lo | o , C

5. SERVICINGINFORMATION ! ;

(a) This mdnuallcontains mformatlon cautions, and warnings which must be followed to
ensure safe operation and) to retain the instrument in safe copdition. Servlce and

{b) Any adjustment maintenance, .and repair of the opened instrument under voltage‘ C
" should be avoided as much .as posslble and, when inevitable, should He' carried out
' 'only by a skilled person who s aware 'of the hazard involved. :

{c) Capacltors inside the instrument may still be charged even if the Instrument has been |
. disconnected from its source of supply ) _ T

{d) Whenever it is likely that the protection ..as been impalred the Inftrumont must be
* " made inoperative and be secured against any unintended operation. ' .

l

adjustments should be performed only by qualified service personnel ‘ : _ ' ;

. . 1 i )\ .
’ : . i ! v .
- . i ,
F—- . I : . . '
i R o : o . . : . '
oL ‘ ) | Vo ' G, S
1 . 1 ) ; o K ) t , ' g : i . J o ‘
. , . . !
. 3 ‘l B : . . L . 3 i
\
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. "Model 3776B - ; S e RN N ;{(iuxlcnf':ll Intormition
ey ’ ' : ’ i P Y . ’ - : l. . o i

ST AT o USECTIONE Ly !
: ; GENERAL INFORMATION o
: B . R i b
8 ! ! 4", o ll R ': ", .‘ \ . '
1-1 INTRODUCTION ' / o 'j . ook

. b 'I‘hls Operating Manual contains mform.lt.m_l required ‘to install L nd aperate the !Ic\\]cn l’.h.lnr:l
! Modc.l JTTHA and 377618 PCM Terminal Test Ser, A PCM Terminal lcwt Set together with the power cable © -
and pxluulcr buird snppllml are shown n Figure I~I. , : :

I-3 ‘The Operating instrugtions in this manual:cover both manual and HP-IB f{iewlctt Packard Interfuce

Rus) operation. Operating instructions are supplwd in the OPE I{AIORS GUIDE. /

H . \‘ ) )

1-4 On the title page of this manual is ;1 Microfiche Part Numbcr. This mumber cah be used to opder 4 x 8

~inch microfilm transparencies of the manual. Each microfiche contains up to 96 photo duplicates of the .-
manuil pages. o Co e o

] L i i

1

B 1§ SPECIFICATION \ B . - o
' ' ' . ) . i
1 . ! . 3
1-6 Instrument spec IflC-lllOll\ ,m: INmI in: l-lblL‘ 1-3. rhcsc spct.lln..mons are the pcrlnrm.m.ﬂc st.md,mh
or limits against which the instrshient is tested, Tablé } -2 (page 1-5) 15 i tbular nulex to facilitate Joca-
tion of individual measurement spcut’u.ttlons wnhm I.1l,lr. -3 p g ,
! [ ] . C v ' i

: -7 .sAl ETY (()N‘sll)l RATION I ch
! I-S This prodnct is a Safety Class | instrument (pnwule:l wnh P pro!cumc earth terminal). . “he instru-
ment and manual should be reviewed for safety m.lr} Ings .md instructions. before pcr.rtmn Also read the

Warning on 1'1},c2 ‘ ‘ o ‘ . (R S o
§ o : . ‘: . . . . !'j‘ 1.
1-9 INSTRUMENTS CO\'I-ZRED BY MANUAL ' oo T ‘

1-10 . Attached to the - mslrumenl Js a seria) number plate. This serial number ‘Ib in the, form - .

COXXXXUXXXXX. Itisin Lwo pirts; the first four digits and the letter are tltrlscn.ll prefix and the l.ibl five

are the suffix. The prr.fn is the same for all identical instrumeunts, it z.h.lns.es only when a change is made to
the instrument. ‘The suffix however, is assigned sequentially and is ‘different for each instrument, The con~
‘tents of this manual apply to mslrnme.v;s with the gerial numbcl prehx(cs) listed under: SE RIAL I\UMB[ RS

on the title page. ‘ ST ‘ e . o )

| ' . : by ; R
=11 An instrument m1nu|‘.u.uuml after the print-ng of this manmal m.n' liave-n ~er:.11 numbcr prefix that
v -is not listed on the title page. This unlisted serial number prefix indicates the instrument is different from ;
l ~ those described in this manual. ‘The manual for this new mstrume'\t is accomparied by a'Manual Chinges.
- ' supplement. Thissupplement contains "x.h:mge information’ t!m explains ’mw to a hpt the manul 1J the, . -
. . mewer instrument, . . . Ty L

]

L o b S B oo

1-12In .1dditi0n to change information, the supplement may contain information for correcting errors i 1
the manual. To keep this manual as current and fecurate as poosible, Hewlett-Packard recommends that

l you periodically request the latest Munial Clun.u-s supplenient. ‘The wpplcmcm hor this m i il s ldl.'l\“
tified with the manual print data and part. pumber, both of which appear on the unnuil mlc'pu.c'

Compl:mem-lry LOplES oi the aupplcmem are available from llcwlett Pnuk.mt

PR | . 's !

. " 1-13 For mformanon concerning a serial sumber prefix that is not histed on: the title p.ly. or in the Mlnlml
Changeb aupplcmcnt contact your nearest Hewlett-Packird office, , ; RN

. Co ) . : | . : ) ’.: |

b R ' H | ! ) . , .

; . -1

\ . Artisan‘\’Technology_Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | Www.art!santg.(;om
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“Modé1 37768 . e LAY

s P , v s s
I}' ' . ’ ! i!'

\ !l.l ‘ : . ‘.; : ; 'i y ‘,;‘ . ' . 'I
l-lJl)hh(lthllc)h I ‘ . - ‘l‘ Tt
i ' i

l-l Tle 3?f LA el 3:7hB P(Allcrnnnlllv~.Schlnlkcuunnn"hcnuvct\nLoandtha mcnsnrmncntxnn
SRHZ Landwidth, analog and digital channels. Be4JUshangP(Nlnnunph\cn.nuldlnnmlhank\thmcnn-
shonnehts abso provide pcvvcrinl Eacilines for testipe tranamulyiplexers aml di gital switchini systems. Roth

w\urwnnsnilﬂ’slnlnnnallustSQ urclnnv]wuuunnnnﬂIc.rnn:nne‘hnnnl»oanHch|nthcln’IB

Vg }
i
1—!n ic 3776A Fulils Hletnelshrcnnnn neudsuu (ll’l/((ll ltrtn~nﬁsﬂnn HPPNUJLﬁ “Inlelhc j??hﬂ

covers \'nrlh Amcru..ln/!!clh.nul ]apmcw Systep, _ i‘. oo
N L O a

!r4 7 HP's PCM Terminal Test Sets pcrlnr:n the measurenents nuﬂQu;ltur huth lnllﬂ" JH:!n!ulLlllcsllnL &n

4kHz channels, They replace the coflection of independent nnlhvr.nuﬂrhglhu st eguiphent previonsiy
uwdlnntnmmlwﬂcmcnwumnwntwnhonctut-'.AKUmnnrynlnwlnmuncmcmsdwnhhh:syvmlm

Table 1-1. 'f 3‘ I U . .
! 1dhkl 1 anmwyufbwnﬂumnmnsAyﬁth‘ i }.j,:;p. ywﬁ
JI 1 ,HI . [N b
".%mdemaMMmu b \ .AAADDADD&DmDMANA-
L o S o Tx THReTRY
_ ST : : : T ; )‘ { S 3
.. Gain, =~ ¢ "_ P';.> ! ! _ T X x X X k) ok ok )k
% Digital md gain ', o B S S T
! Level (including harmonlc dxstortion) X , X F X % X %X x
Gain v level, (using tone} - - S ¥k Rk x ok X ¥
~Gain v level (using ' notse!- 37763) S X ok X ok oox %X ok x|
Gain v leve; fusinj tyne. Zkhz) ‘ : S x Kk kX
Gain v frequency ' X kX' Kk X x 'k %
Idle 'state (cholice, of filters) ‘& Xk ok ok X X % vl
’ Coder offset apd: peak codes ' R S IR I T S
. ‘Noise with tone ’ LI SR T I YA
‘Quantizing. distortion (using tono) : Xk K X X X kx| x
Quantizing distortibn (using n01¢e‘~ 3?76A) LR ST S S SR
Dt In Lurmwdulatxon (usihg two tones) ; S T I TR Y 'L*‘:'*:
llntermodulation \usblg four tones .~ 3?768) XX ko x % xS ok
: , Digith.Tx(Rx , A o IPL R NI
O ffeturn Toss AW (ERL - 37765 ‘ LI S S S i T »T
bl Leop timxng (selected by, uging the OTHER . o
| MEAS kev) BRI \*_ S Lot )
Bption 001 Measurements v o .’“ : T N
[ . ! ! ! i J i \ ‘ I ' -
N Groun delay distortian (?I7GA) : T N S T Tt X
" - Envelope delay distortion i SR I . X it X, .
Absolute delay ' Y TkOX Lk x ,
Phase. jitter ‘{chotce of f:lters) ' LR IS D VI S T T
{ Rermodulation = SR I A SR oy
: Transients: (Amplltudplgaln hits I T T T R
o Phade hits : v e SR ‘
, o ! Interruptions/dropouts = ' T Y
B . Impulse noise) L - . PERRE TN
1 R L : - -’".)" \ , ) ! LI Y
i o ' 1
) b : ; i s Vo B ve A
) ‘ . ‘ ’ : ; '
2 ' ' " ' I'?'? ol I 1oy r;j‘{ C
2 t : \ 1 y "y i il ) Jiju! ‘ e
. ] B T A N e
Lt I N T
R ) by h o '

Ouneml !nlurm.ﬂmn :

M
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Modcl 3776B H;, } - : . ’ ~ Genera) Informutiin
i !
El ! o o f i ) ; H ! ! l Ii-. 4 !
i Voo VR ! L : i i
N l : . . ' !) o : 0 !
| Ce peod ‘
. | | ! vE ‘ AR
- H
b=13 The iy lt‘lllln."- mdsrpnrfrcd Wta The 377 ﬁ:\ .nul 37760 ,m: lulud as Talkhws: ‘
ab . s : .
W . . t i e . 1
i . A . . t [ '
| ) ¢ Pre- prnurnunml nwlxurcmcnt et .mll praneters ' Y
Rt [N v !
- ‘l ® [lwp~ mmhltc.t measupement parimeten held 1 unanI ile mcmnl} :
o C i Ankamahi vatidit Llu:u.lu curried put on.parameter entries o
' S ! e Mensuremend: seqHenis an bc loaded o on - ~volatile memory from an extérnil controller
IR L Onee entered: measirement \ancnuu& vin be ridn with ogiwithont an estérnal coptroller
S AR & ”ll’ll"u\p\"l‘ L“lsnrn.mum p.wnncicr\ n-xnlh antput.via HP =18 without an t“(ll.‘l’n.ll controller

RN T A | I‘.} Y Y R iy 3
I-19 Ihu MTT0A can be vied to set \nul 10 mnnlmr the POM stk i Framing ik signilling bits, ie frame
word ot - !rune wordh) TS Fr Iy, e 0 and TS1n »l,unllmz bits. When vontrob of thc frime wond by selected,
slhml ited error Falio, Frame ahenment, MS and doss of 2 )F\Mh/» SPE 11 pmmctcn il lJc tmcrtcd mm the

lruh\nuncrs onlp:ir snu tm For Llll.‘bi\lll -mnns n llw ls( {\l nmlnplp

Co ‘ .
l-’l) The ? ?bB pn)\'ulcs the capability to sel Land to monitor the PC M stream’s Bp, Py and w*fn!hn,-.' hits,
Cht can RYENS ,.J,l.'nurm: a DS=Y (Extended ¥ r.unm,z Format l'e) illgn.ll stream containing iny Crming and sig-
maihhg bits sel by the user. This checks r.hmm:l ank .lll}.nmuu amb-alarns. A Jooped timing check s also

the 1\| t.‘u.'m.c: uf 1nn|n jitter on lhc Ilnc . _ o ' : , !

bn;A(nsmmu SSUPPLIED 3 : S i

I—-.".'J Figure l-l \hm\‘s the HP Model 377 Ty M;r:ilu.r \\Ilh Ihu pm\cn u.;l)l': .unl c\icmlcr beatd supphed.
| r ‘ ‘ ! ' ';

u) The hnn. power bl is supphied in one ol sl\{ r..OHfl;.lll.lllUlls (lupcmhn upon the country of (Ics!in:armn
ut !ln: mstrument (see II\SIAI l,f\'l ION, 5E (“IKON . . o ' -

1 i i " . ‘-; . . ;
{ . : P o . . . ,
L) lhn lollowmg mmu.lis are .nlm aupphed v-lth cach instrur cnt: , S o
(PR , R TR . .
gy . s Norvige \l.mu.ll {mmbmcd 3’70/\/[! mil n.ll) R -‘-,‘; T N
W e Operating '\lmlu.ll ucp.trnc ATT0A and; 37761 mmu.tl) : '
' * Opcrmn Booi.lut (sepn.nv F1ThA o 37708 oklet) y
] i ! I” ‘ s
. JlolquN[AVAmdnn St ’ 1
' b ' \! ! i

' .
1-24 A Lobp Hoking A;.u:mm I8 uv.nl ible for use with eithér lhe 37ToA or 3T7el [hcrc are three ! unp
l!nhl:m. \n.s.cwdr:m uml their n:mlel numbers are ltslc:i here |
°i HE 1SSL8A J\.l:ldb!e with 3776A only |

, VHI 133138 aviulable with 37708 only

tooe 1P 155 ~( v ihible with 3?'*!)“ fitted w:thjhplnew uplmn
. 1 - - . Ve

g 3 o C L
! -’5,.\ Channel. au[u:mr. printer, ploth.r .md e\m-nul LOﬂlI'O"L‘I' mly also he mul wnh tlns mstmmenr' A
l\pu..'l eaample .}t s Wy |!s[Llf here:

. ot . . \_‘ :
R L T S (,h}nnn:l Selec mr
P 38 b vt S S G{\ITTE 11T S
HP "n3|l3 e i ...d)(olumn Printer ",
L 1 R ..>EII’ GL Plotter
3 1, ) : . . . !
P ‘ { ! 1
.Ll."J . -
vy T Gt / & . e
: : ] Y , .
- ‘E 1 '.‘ t
Lo P ! ’ _ .
‘ 1 t -k '
by ' -3
1 I P f i I L k "'.‘

11| . . . . "
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[=24 lwosntsof~lbhs1re1vu1Lﬂﬂu w|n|37Tﬁl¥0p!mn 004 vir e o

. !H’lSShrAl460nnn}.. - hHMNmmgmm“muﬂﬂcnsﬁ’ﬂ)/rn,
b Hp ISSGQA(’hUnnn) m“mmwmmmwme"qﬁﬂcusg'p\/A)
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l-IB’YhefnﬂowingOpHonsnrcnvnﬂahw:nulnn:apmrmihylhmjnnnnnh

3776A | ~.  3776B A
OPTION €01 Adds the following data measure- Add the following data messure- !
C ments; ments, 1 .
P o group delay distortion L  envelope delay dlstortxon e v
S ;1 envelope delady distortxon remodulation . i v
H o absolute delay . - sbsolute delay ' T

_ . - phase jitter o 'phase Jitter
s : “transients of amplitude hits, transients ot gain'hits. phase

C phase hits, interruptions and , bhits, dropouts and 3 level

SR : 3 Jevel impulse noise impukse inolse,

! Also adds rear panel MONITUR OIP Also adds rear panel MUNITOR 0/P.
i . |

OPTION 002 Replaces front panel BNC con- j Japanese aption requ1rements same
‘ . nectors with Siemens 750hms t ' as’ standard 3776B excep. for the s
! L . UNBAlLanced coaxial (1.6mm/5.6mm) following L Iy
S L connector, . . o v R o
N S a) Psophometric weighted filter R
. N . : in place of C-message S '

v : ' b) 810Hz default test fraquency
; " instead of 1010Hz,
¢} Front panel connectors re-
placed by Japanese [-214 type
BAl.anced connector.

-..OPTION 004 | : Front panel connectors change to

S : : TROMPETER and mounted on rear
i panel .
[
R . :
“1 OPTION 80) Front cover including foam . Front cover including foam
U insert to hold Loop Holding insert to hold Loop Holding
-, Accessory . Accessory.
' 1. e '
P ‘ |
th, oy
i) _} y .
1
.\”,I, ,'ll :;!; )
l-,4 ! F 1 ]
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e —
' 1 K “Table 1-2 Index to Specifications in Table 1-3
1 i ]
. A amr | ‘ \ SPECIFICATION/PAGE NUMBER
OPT ' MEASUREMENT
' . : AA | AD | D-A | DD | AN Tx [DIG Tx| AN Rx|DIG Rx
l CAu (Tone) _ 190 | 12s | 12| a7 | raz | ovas | 1o | 1
1 GA'N [Digital MW, 132 | 137 146 | 160 | 163
: At&B . : ‘
GAIN (Digital Tx-Rx) - 137 146 163
l ?&A:N V FREQUENCY = 149 | 126 | 032 [ 137 | 142 | 146 | 160 | 153
: A . | GAINV LEVEL tWsing Nolse) - o 118 | 126 {182 | 188 | 342 | 146 | 160 | 183 -
l I GAIN V LEVEL tuUsing Tane) ' 19 0 126 | 138 | 138 | 143 | 147 [ 160 | 153 ’
o GAIN V LEVEL (Synchranising 2kHz} 133 | 1.39 vA7 161 184
'. J NOISE WITH TONE ‘ b20 ) 1261 134 1 130 143 | a7l over | 16
- 0 Noce STATE ' ! 143 | 1ag
' ' L‘ 1 1OLE STATE (Welghted, Selective, Other Fiiters) 420 | 2r | 134 | | 16 | bea |
I AR B| IDLE STATE (PCM Codes) ' 127 139 164 ‘
o [ eevee ' 144 | 148
a‘l ) :LEVi:‘l,.l (Weighted, Other Flilters) Lo 1.27
L - LEVEL {Salective) S v22 | s _ |
l ! LEVEL (Weightad, Selective, Other Fiiters) ! R R N R B 161 | b4
- LEVEL (PCM Codes} ! _ 129 1 1-40 154
A | QUANTISING DISTORTION (UsingNaise) | 122 | 120 | 136 | 140 | 144 | ia8 | v51 [ 166
l QUANTISING DISTORTION (Using Tone) 123 4 130 [ 335 | 140 [ 144 | 14 | b2 | 188
- |Aus INTERMODULATION (2.Tone) N 123 1:30 136 141 1-46 118 162 | 165 |
'_ INTERMODULATION (4-Tone) ' 123 | a3 | 136 | v | vas | a9 |ove2 | 166
| 8 RETURN LOSS {ERL) v 124 ) 11 1 196 | 141 | 146 | van | B2 | 186
l >||_A | sroupDELAY: a 158 | 160 | 159 | 160
§ A& B |BSOLUTE DELAY 160 | 16 | 16t | 1o
g ENVELOPE DELAY 161 | 162 | 162 | 162
l =l B | REMODULATION 163 163 | 163
g PHASE JITTER 163 | 164 | 163 | 164
l g - TRANSIENTS | | ;: ' 165 | 167 | 165 | 167
S| (A) GAIN HITS . 165 | 167
o {B) PHASE HITS, 166 | 168
' % A | {C) INTERRUPTIONS 166 | 168
Ef} B | to)1oROPOUTS | . 165 | 168
' § A & B| {E) IMPULSE NOISE 166 | 168
, :
, !
. ‘ 5
) !
; |
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'I‘able 1-3 Hardware and Measurement Specifications

Lxcept where otherwlsc mcln.aled the followmg piarameters are warranted perform-zm.e spccmcn-
tions. Parameters described as tvpn.al" or "nominal” are supplemenmlcharactenmcs whicl provide
a useful indication of typical, but nop-warranted, performance characteristics.

. . b

IMRDWA‘FI ¥ SPECIFICATIONS , .
f .

1. ANALOG TRANSMITTER oot ‘ N ‘ -
3 K o

SIGNALS , = ’

Sinewave _
‘ Frequency range: 200 to 3533Hr (50 to 4600Hz for level -
Frequency accuracy: 5dppm : measurements)
\ ‘Frequency resolution:' JOHz
Harmonics, spurious signals: »65dB down
“{for output levels >-40dBm) -

I

'Two Tone } K ‘
Ty Frequency range f4 and fg: 200 to 3900H:z
Frequency accuracy: 50ppm 1
‘ Frequency Pesolution: 10Hz i :
: ~ Relative amplitude (fa relative to fg). »/ 0, IdB IR
~ Harmonics, spurtous signals: >65dB down ' |
{for output levels >-40dBm)
Noise f o ' r

3776A only
: Meets CCITT Rec, 0.131 _
Amplitude distribution: gaussian nominal ' '
Frequency distribution (3dB points): 375 to 5254z nominal
Spectral line spacing: 3.9Hz

Crest Factor:  10.5 +/-0.5d8 nominal

Repetition rate: 256ms +/-50ppm

Four Tone
3776B only ‘
- Meets BSTR Pub. 4)009 o

Lower tones centre frequencies: | 860Hz +/-50ppm
Lower tones separatfon: 6Hz +/-1Hz ‘
Upper tones centre frequencies’ 1300H;z +/-50ppm o
Upper tcnes separation: 16Hz +/-1Hz
Relative level of four tones: +/-0, 1dB
Harmonic distribution: <-35dB
Spurious signals 1877 to 1923Hz: <-704dB

503 to 53MHz: <-70dB

2223 to 225Mz:  «<-70d8 -

i
1
) . ' 4 ) . b

‘ ' -
- Artisar=Technolegy Grawp---Quality Instrumentation ... Guaranteed | (888) 88-SOURQE | Www.artisantg.com .
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“Mvdc\lB??GB : : L o N General Information

Echo Return Loss (ER).) A ‘
37768 only ’
Meets BSTR pub, 41009

Group Delay ! .
3776A option 001 only ' S :
Reference frequency range. 500 to 3000H:

Measurement frequency range; 200 to 3600Hz

. Modulation method and measurement: conforms to CCITT '
' : ' . ' Rec 0 Bl

Envelope Delay
{option 001 only) S
' ' A Modulation frequency: ' 41 2/3Hz +/-50ppm
: Modulation depth. 0,40 +/-0.05
Carrier frequency range: 300 to 3500Hz

Meets BSTR Pub, 41009 \
‘Modulation fregquency: 83 1/3Hz +/-50ppm
Carrier frequency range: 300 to 3500Hz

=]

Absolute Delay
{option 001 only) ;
D Same as envelope delay :

- LEVEL
o Maximum OQutput Level = a2
S ! sinewave: +}0dBm
L ‘ two tone: +7dBm
' : noise (3776A only): +2dBm. _
j ) four tene (37768 only): +4dBm | ‘ : #
- echo return less (37768 anly): 0dBm ‘
group delay (3776A option 001 oply): +5dBm
envelope delay (option 001 only): +5dBm
SRR . R _

Minimum Qutput level
I ~76.5dBm nominal ‘
Level resolution: 0.1dB nominal
Transmit dBr (TLP) range; ~-20 to +10dB
Level accuracy: ‘(ir\.clud?:‘ﬁ return loss effects)
T ! / ‘

| !
Nominal Siapal: Level |A‘<’:curacy, ; , L
- (dBm) . ;[ {+/-dB)

=30 o | . 0.097y
- -60 oo
; ' >-16 LY -

i
' ,. i ‘ a ;
o y 1 i ] 3 I } 1




Model 3776B ' ‘ ‘ ' _ General Information

Filters used in 3776A only: : o | B C

‘*These filters are also used\in'37?68 Option 002 {Japanese)

Level Flatness e : ;
' 80 to 200Hz. +/-0.3d8 ' ‘
200 to 3900Hz: +/-0.04dB .

1

ouTPUT ‘
Max dc 1solation: +/-56V
Impedance: ' selectable 600chm/9000kn: hominal :
‘balanced/unbalanced: '
Connectors: 3776A - Siemens 3-pin
37768 - WECO 310 and Bantam )ack

1

2. ANALCGG RECEIVER

INPUT ; - :
‘ ' forse Floor.' ¢-100dBmp {<¢=10dBrnC)
Maximum continuous ac signal level: 9V p-p
' N Maximum continucus dc signal level: +/-56V
) Input flatpess (200 to 3900Hz): +/-0.03dB
‘ Receiver dBr (TLP) range: =-20 to +]0dB
Impedance: selectable 6000hm19000hm150kohm nominal
Conyectors: 3776A - Siemens 3-pin
: 3776B - WECO 310 and Bantam jack

FILTERS |
The followlng filters are provided and are selected as appropriate by the measure-
ment software: ‘ : ‘ v
~Selective: 85Hz nominal noise bandwidth over frequency range 2001to‘3§00Hz
3kHz flat:; meets BSTR. Pub, 41009 ,
Wideband: flat filter with d¢ rejection

4100Hz aigh pass: filter used for out-of-band measurements

!

Quantising distortion reference and measurement: meets CCITT Rec. 0.13
Psophometrick:  meets CCITT Rec. PS53A :
810Hz notchX: meats CCITT Rec. 0.132 T

Filters used in 3776B only:- _ C
Four-tone intermodulation: meets BSTR Pub. 41009
'C-message: meets IEEE P743/D3% ' . ,
.C~-message notch: meets IEEE P743/D3% | -
200Hz high pass; fllter used for echo return loss (ERL)

:

*Not used in 37763 option 002,

1

- o
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Model 3776B ‘ _ i S Genepal Informntion

Filters used when option 00} 1s fitted.-
Impulse noise:
3776A - selectable three notched band- ~pass filters to CCITT Rec. 0.7)
3776B - C-notched filter to IEEE P743/03
Phase jitter: selectable as
Fil A - 30 to 300Hz
Fil B - 4 to 300Hz

3. DIGITAL TRANSMITTER
SIGNALS
As analeg transmitterwexéept bandwidth limited to 200 to 3600Hz

LEVEL
1 I
Maximum Output Level

sinewave: +3.1dBm0 . ‘

two tone: 0.0dBm0

noise {3776A only): -5:0dBm0

. four tone (3776B only): -3.0dBm0 .
C . echo return loss (37768 only): ~-7.0dBm0
o ' group delay (3776A Option 00] only): -2,0dBm0 !
) f} i . envelope delay (Option 00l only): -2.0dBm0
A o
Minfm‘,lm output level:
b

L -60.0dBnd nominal

Level resolution: 0. 1dBm0 nominal
~ Level accuracy: ;
, _

Nominal Signal Level (d8m0) | A-law | u-law

»-40 ¢.01 0.01

>-55 ¢.03 0.03

»~60 0.03 0.05 !
)

'll:.‘i'l' (.llAN\'EL OR TIMESLOT

Insertion of test signals 1nto one selectable txmnslot all timeslots or all times-
. lots except one in the PCM stroam.

v
¢
|
|
. S . . 1.9
Sy # o ’ .
B . \ 1
J
. , . .
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Model 3776B

FRAMI"\_'{G & SIGNALLING BITS MANIPULATION

Selectable bit patterns of .-
3776A - timeslot 0 in frame 0; timeslot 0 in non-frame 0,

t

Ganrallnfortlanon

timeslot 16 in frame 0 timeslot |6 signalling bits 1n all other frames

3776B (FT frame format) - FT bits, FS bits, signalling A & B bits
(FE frame format) - FE bits, signalling ABCD bits

SI.\IUI.A'I'I()N ()I-‘ 'l’l'-IR."-U.\'Al. AI.I\RMS (3776A only)

Timeslot 0 in frames containlng alignment word

Error Ratio - ) X 10°5, 5 X 10° 5,1 K107%,5 X 1074, 1 X 10-3
can be simulated in the frame alignment worg _

Frame alignment - ) in 2, 2 in 4, 3 in 4 frame alignment word in
error can be simulated in the PCM stream

AIS - an all ones signal can be inserted in PCM stream

OFF - ho 2048kb/s PCM stream signal

Tlmeslot 0 in non- frames contatning alignment word
Frame alxgnment =1 in 2 or 3 in 4 of bit 3 in error can be
simulated in the PCM stream

UNSELECTED AUDIO TIMESLOTS -

1-10

THRU PCM: as received from digital receiver
SYNTH PCM: background signal

{Two user programmable PCM codes alternating at V1kHz,

"The two PCM codes are accessable via the Digital Tx-Rx measurement
on the front panel.) - : K

PCM OUTPLT

Frame format:
3776A - conforms to CCITT Rec. G732, Reur panel switch selects 30
or 31 audio channels (timeslot 16 is used as an avdio channel)
3776B - rear panel switch selects
FT - standard frame format conforming to BSTR Pub. 4380)
: (CCITT Rec. G.733)
or FE - extended superframe (ESF) format' conforming to AT & T
Teehnical Advlsory'No, 70
Frame wurcc Synthesized from internal source or looped through
from digital receiver

Compression characteristies; conforms to CCITT Rec. G. 711
3776A - A-law with alternate digit snversion (ADI). ideal
3776B ~ U-law, ideal

Signalling: rear panel switch selects channel associated sxgnallmg
{CAS) or common ¢hannel signallxng {CCS)

Artisan Technology Group - Quality Instrumentation ...

1
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 Model 3776B . . ‘ ' General Information

Coling: ; o
3776A - rear panel switch selects HDB3 or AMI
37768 - rear,panel switch selects AMI {AZS) or B82S

. ‘ '!
Impedance; , i \ . .
3776A - 120chm balanced nominal and 750hm unbalanced nominal
3776B - 100ohm balanced nominal’ -

1y
Connectors; ’i;‘,' )
v 3776A - Siemens 3-pin {balanced}; BNC {unlplanced)
37768 - WECO 310 and Bantam jack

A fnplilude: '

3776A, 37768 - 3776A
‘ balanch outputs | unbhalanced ocutput

p Mark +/=3V +/-10% +/-2.37V +/-10%
Space +/=0.3V max +/-0 24Y max

dvershoot: <}0% amplitude
- Width (at 50% amplitude): 50% +/-6%
Transistion times: $3bns .

J CLOCKS
Internal
. Frequency: 3776A - 2048kHz +/-50ppm |
37768 - 1544kHz +/-50ppm

External 4 .

" Frequency: internal bit rate §
Level: TTL into 75chm, nominal o H
Connector: BNC

A

4. DIGITAL RECEIVER

TEST CHANNEL . .
Selected tineslot in the PCM stream ‘ | ‘

PCM INPUT

t Frame format;

3776A - meeting CCITT Rec. G.737 ' _

3776B ~ meeting BSTR Pub. 43801 (CCITT Rec. 733) if FT selecteq’
meeting AT+T Technical Advisory Note No. 70 if FE selected

Expansion characteristics: conforms to CCITT Rec. G. 711
©3776A - A-law ideal

37768 - u-~law ideal

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




Model 37768 ' General Informa tmn

.I.
Frame alignment; av.omatic

Multi-frame alignment: automatic if CAS selected
! ' i . j.
Signalling: selectable as .CAS o CCS

Coding;
3716A - sblectable HDB3 or AHI ]
4 3776B - selectable AMI (AZS) or B82S
Impedance; '
3776A - 120okm balanced nominal. 750hm unbalanced nominal
3iT6B - 103ahw balanced nornmal

Connector; 4 .
3776A - Siemens 3-pin (balanced); 8NC (unbalanced) 1
S 37768 - WECQ 310 and Bantam jack '

S Maximum input level; +/-8V
Minimum input levels {equivalent cable loss); ,
3776A - 6dB at IMH: _ U] :
3776B - 6dB at 0.75P1Hz ‘ k ! .

Modes: selectable as “w;
TERMlnated - PCM input terminated by characteristic impedance

}

PCM input terminated by .
characteristic impedance’ .

' MONilor |
/ 3776A - privides 30dB gain
“3776B - provides 20dB gain
LED statns indicators; ‘
' no ‘signal - »>i5 consecutive zeros or signal level too low i ,
, all ones - »4096 consecutive ones '
frame alignment loss J |
iy ! 3776A - complies with CCITT Rec G.732 .
S 37768 -~ 3 out of 7 FT bits in error ,
O multi-frame ajignment loss X ,
3776A - complies with CCITT Rec. G.732 = - | f
3776B - 2 consecutive FS bxts in error :

l-"lAMlNG & SIGNALLING BY' i'S MO\'I lORING ' ' : i

. Bit pattern monitoring of , L ;
3776A - timeslot 0 in frame 0; umeslot 0 tn non frame 0, )
timeslot 16 in frame 0; tuneslot 16 signalling bits tn all other ffames ;
. 37768 (FT frame format) - FT bits, FS bits, .signalling A8B bits
(FE frame format) - FE bits, CRC.bits, signzlling ABCD bits

HLll-RS

As analog receiver up to channel baqu'.:vldth of 3600Kz

' Co : - !

ho
I.12 -

i ) s My x
[ ‘ i i ]|i

Artisan Technology Group - Quality Instruméntafic)]n Guaranté’edﬂ (888) 88- SOURCE | www. art|santg com

— el A —




' Model 3776B - o _ General Information
B ¢~.|‘
H _ : ;! C , : . E e
CLOCK . ' A
' | Clock recovered from PCM fnput, L .
Frequency: 3776A - 2048kHz nominal T .
3776B - 1544kHz naominal |, ' o Y
I Max number of consecutive zeros: 15 e ' ' Lo
. : ‘ [ . - Co ‘
DIGITAL TTL OUTPUT: (rear panql) - , S !
. ; d IR
' : Received PCM bit pattern avaxlable as a serial outpul o " S AR
; Format: Low true ! oy b ' o p
| ! Signal levels; TTL, open col;ecr.or b , L
l ' Receiver timing outputs: franing synchronisatian, mul'ty-frame , ¢
- .+ synchronisation: clock/iselected data valid . ; Sy .
’ Connector: Cannon '15 way /1 ‘ SRR CL e .
. : | : ) ; .
] T
' i 'I'IMES! OT TRANSLATION "‘ : S ‘ R T TR
H ) 1 ' o . . '
o 3776A - contents of TS (n) and TS {16+n) exchanged P IO o o
377GB -~ contents of TS (n) and TS (n+)) exchanged for all timeslots. o
. whare n is odd S o '
! H . . ; ‘ - o PR
L . o Sy ;
' e AU‘{ILIARY ANA[ OG INPUT: (rear panel) o ! ' '
: b An external level ‘source can be applled for retranamlss'ﬂn from the o |
l o analog or digital transmi: ter, A . 1 S
A EA - oy S c Y
2 Impedance: 6000hm balanced’ .’ . - SRR P |
. ‘ Connector; binding posts o T 0 b g
l ‘ Additional parameters: : b , P o et
“ 1 - i . , - i } j‘ | . . ! j , ) ! i}
: Analog transmitter only e i L _—
' Additional flatness to internal sonrce:’+/- 0 2dB nomlhal over 200 to 3600Hz R
: . . } . ." : : +
Digital transmitter only . : ’ts ty - ‘ _ ;'J , ,
‘ | Aux fnput dBr {TLP): <14dB (3776A) .v; 0 ' " v ot o ook
= ‘ : ~16dB (s/76B) *1 L g o -
= ) | [ :!. | .':‘-. .’:I.i ,"_ _ !
| Aux Lnput flatness {nominal): Loy e ’ !
‘ 2 R . . f{ ] . : )
. . : R ; S Sy
' Frequency (Hz) '| Accuracy (dB) - I I IR
‘ 1 i| . se
. ' . t y rh ! ' Vi ") . !
.‘ o 2200 to <300 40,18, -2 ; T !
: 3300 to <3000 | +/-0.2 | l P ' -
>3000 to <3300 | +0.1,.-0.4 ’ ' 1 S ’
} R
! ! S 1 o
L ANALOG MON[IOI{ OUTPUT nption Ol)lonly. irear paneli T ';‘._ :
l _ Analcy outout of the recei'ed analog or dxgnal inpyt after flltepr'g ‘: Lo
Impedance, 600ochm balanced . ) T R L
' ‘Connector: binding posts. o : '
1 i 3 t i
} O ' ‘ \
o , : ,
- | .I' ; g i
i _ e
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General Information -

SPEAKER | |
. Simple ampl;f:ed’loudspedker output of analog input or selected
Y timeslot decoded to allow channel monxtor;ng/talk over channel.
. ) ! ‘ ‘,‘- f ] ,
B

ot HP=IR (rear panel):
Fiags' Remote, Listen, Talk, and Servlce Roquest
Implementation: (IEEE 488, 1978) ‘ ‘ 4
| SHY (complete capabtlxty) L
Ci _+ AHl (complete’ capapility) ;
2 . 75 lbasictalker, serial poll, tolk only mode unaddress 1f MLA)
‘ L L4 (bas;o 1is ener}lunaddress 1F MTA)
N , SR1 (complele'SRQ capability) L AR ‘
, 70, [ RLI {complete. remote~local capability} = ° = :
3 , ! DCI (cowplet? Fevxue clear capability) i . : .
iz ‘ -

: ! The IEEL*?ZB codes and formats capabilitles are’
) 1 i :
A ¥ PM2 (program messages as Fxg 24 ‘and 25(b) in IEEE 728) " . Co
o ;NRDI {imp)icit point numertc datd) - o :
b "NRD2 (fixed point numerfc, data) . ' . '
S R NRDB'(floatins point numeric . data) . o E
T  CHDF (character data field) '~ Fa - o
eyl - BDFA (binary block data, length specified ne check) E
v, ... BODFI (binary block.data, length unspecified, "9 check) oy, : ’
IR BOFH' (hexad:czimal data) - - . ey -
v o, (comma parameter. separator) SR
', (semicolon command separator) Ly
P QBLE_(QRLEcommand string terminator) R
X - NL (ML command string terminator) = )
IR ”"END (EOI conmand str1n9 terminator), ' SR

]

T M (méasurement messagesvas Fig 2!(3) and ZI(b) in ;EEE 728) )
oo : 'NPDI (implictt point numeric data) o T,
~ NRD2 - (fixed potnt numeric data) ' L ; :
BDFA ,(binary block data, length- specifled no- check)
.. (comma datd separator). ; L o C
. g&uJi (CRLE data list separator) | DA ‘ :
‘ “END  (EOI data list tcrmxnator) L S o . I
P L H [ . 1 A
, Modes: selectable ns i L '= [RE UV
e taddressable’ - when pn pxternal controller is connecled | 1
;o "talk-only’ - when no external conl(olle? Is ¢onnectod

v SR K : )
Prh\lfurnhu (talk only mode) ' L ) . }
“dual in line (DIL) sivitches select’ :esult output striqg to )
" "listep only' printer or plotter cohnected' )- _“
. -binary 2 - print output Pt : ; '-" ;}
‘ binary B to 31 - plot option. of varnows conftgura Kons .

: Vi 1
-fiﬂ P _ } 0
;;! ) ill’ ’i ] ;!. 1 } ; :l ]-,-:‘ .
. - " - T . '

,.‘- , . S ). i )
Voo ey oy

2-". QJ ' . ! . . ! .. ) . "
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. Mudul3776B : Génerul Inforpition

s PLO) OPNIANS
" [einary Fonmat | Scata | Seala | Aute Fopar | Prat Tie .| Frat conT
Number X Axis Y Axis Eject ond Axes Mosk
8 ; y2s yes
o 9 | yes yes yea ’
L) ' yos yes yea .
' ! B! 1 yeo ye s yeo yes ‘ '
; 12 Y- yen yea
S 13 yRY . y0 Cye) yoy
14 ' yus yao yad yed
' : 1] . yea yea - yas yas yas
R _ R yas !
. C 17 yes : yas
'e . yos yes
, 19 yes yes yr3
o 20 | ‘ yus yes
. 21 ] yes yen yes
22 ; yes [ yma | yaa
23 { yes yos .y yrs
B ' 24 : :
L . 25 yae . ‘ !
_ a8 l _ yes : ,
! 27 : yes yes
: l ‘ F ‘ ‘ . yes3
29 g yes : T yes :
. , 39 yes yoy ‘ ' ' ' !
31 yen yes yes o
] o
. l’ower o SRQ; selectable DIL switch : -
-+ EOI; sets end or identify (EOI) with serial poll byte in addressable mode
. only: selectable DIL switch , J . _ }
) . o : ; ‘ ,
S Connector: Cannon 24 way ‘ o S . o
‘ '! : 5. GENERAL

 Supply voltages: 115V 'ac \O%, 224

220V ac +10%, -224 '

' Power conswmption; 854 nominal T
_ Dimensions: | : : ‘ B
. ‘ 55178mm {7in) high . ° ; ' : b
’ . 425mm {16.75in) wide : y
- 440mm (17.25in) deep : ' , t _
: “cighl' 15kg {331b) wominal . . _ v !
_ : _’lempemture rappe: operating Odegrees to 55degrees centigrade
' : storage -40degrees to 7]5des lees centigrade
. ! N ]
' l S 1 . ,
LV ' . ' )
i 1
' H . } i
I
it ! !' :
1 “ |
! - o | _ o
.V" : ‘ : ‘ . . V : : ' '-{‘ | I’IS
'J i i B : ‘ ] “ ’ !

. .
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, Model 37768

Y

)
6. OPTIONS

3776A
Option 001

Addsfdata measurements of:

group delay distortion

envelope delay distortion

absolute delay
phase jitter
transients* of
ampliture hits
phase hits

: interruptions

3-level impulse noise.

H ' .
37768 ' T
ﬂption 001 '

Adds data measurements of
envelope delay.distortion
remodulation .
absolute delay .
 phase jitter . ; J
' itransients¥ of " . '
gain hits - ¥ L
phase hits ‘ -
dropouts }
3-level tmpulse notse

*All four parameters in transients are measured.simultaneously,
. i

. Option 002

] )

Replaces front panel BNC connec-

' 'tors with Siemens 75ohm un-
balanced coaxial (1. 6mm/5 6mm)

connectors

i

| OTHER COMMON OPTIONS

| 0pﬁon801
Front panel cover

fj 0pﬁon9b7

"Front handle kit

~ Option 908
Rack flange kit

- Option 909

0pﬁun9lb

Adtisan Techoalogy Groun...Quality Instrumentation ...

Option 002 - Japanese requirement 5ahe

TR

St

as standard instrument wtth the folluwing LT

exceptions: . |

1
ol

" a) Psphometricfweighting filter in

~.place 'of C-message !}
‘b} BIOHz default test frequency tnstead
of IOIGHz i .

¢} Front panel connectors replaced with
Japanese 1-214 type balanced
.connectors

i : i
Option 004 oy
i , .
Front panel analog & disital interface
connectors on std. instrument located :
on rear panel. :
Connector:  balanced triaxtal trompeter
type BJ??

)
' 1 . )

: -
1 1

}
) . \ ;

t
1Y

Rack flange & front handle combination htt

\’!l ‘!‘(r]lfj I;,
Extra set 5[ !éerhting and service manuals
i LY ]
’r;‘, A [l§,|..i . .
111" : Coy

P
! vk
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Mod:.l.’.??b[l _ | \i_",;‘ b ; ~ General Information

_“_} : ot b ‘ " - Wy
h : L * . . , ! . 1
| . ‘:l . : . - i .
. i 7 - b } e i . :
! : ' ! . y 3 > l- ‘BETA T >
- ' p y LCLE NS

Cos ' B A
n' . : !

Vo CGENERAL |

| t

ln HE P( M (‘hmncl the' npp.lrcnl wain For l«mn.", varies witly lh-: phase of the siznal at the start of th~
' tiieasurement. The dize of the viriation depends on the number ) of independent vilues present i
the sampled wise n = 15/h, where b is the highest common factor of the tone frequency (Hz) and f5 =
~ Sampling Urequency = = SO00-0r 16000, Fhis poverns the choiee of Test tones: Frequencics such ay 80f)
' L o 1000k 2 hive few m:lcpbndenl .nnpics And lnr'c sain vanations, while 810 or TOINNZ hiave n =
SIJU ;m'c stable rcsnlt\ ‘
UPhe 'Lth:L\rd Les) fleqklﬂnulc 1 this ln\ttllnlcnl have >400 imdependent samples ,,nnqltllc speeifnt -
'  Hons: Tor A =D and D- !\ measurements include a corresponding allowance for gan variation with
|'Ill-l\l'.'. "The spe.cnn..nmns for A-A measnrements do not include this effect, which iy present only on

i
e M (,lmnnul\ Tty m.n;umude may be formerd from the following table:

lhc A=A mcasuremcms .nltu.lcnl are slmwn below;

F

]

A-A Messurement

Nember of

error contributions

!

. Gain
Quantising dxstortxon (tone; . one
Level ' ;
\
Gain v Frequency ,
Gain v Level (tone) two

W!WMM

Intermodulation {2-tone)

{rti an Technology Group Quallty Instrumentatlon

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

i I.f
h' f'r,-:‘ﬂ; ' 0 e
[ B . C
L S L o
oo P ’ R i Gain Variition with Phase
' Lo 4 Level {+/-dB)
-3“ 1] tamn0) i
PR A-law | u-law €CS | u-law CAS
T >-40 0.005 0,005 0.0} !
o, »-60 ¢.015 0.0 0.03
>-75 | 0,03 0.03 0.05



'i-\[odcl 377n818 General Inforpration

“ERROR CONTRIBUTIONS - |

Each measurement acenracy is caleniated as the total swm of the worst case values of all the in-
dividual component specification that make up the neassvement. Error contributions due to trans-
mission impairments in the system voder test (e QD intiitin vs Level measurement) are not in-

. cluded. Attempting to measore it tone where the Frequency fs not tied to the 3776 trapsmitter will -
rcsn!tin;(n error in the following measurements;

Measurement . Maximum additional error (dB)
Affected ' : Freguency Error

. |
Gain (tone) :
Gain {(digital m\) . 200-400Hz 0.044d8 +0,01d4B/Hz .
Gain vs Frequency »400Hz 0.02dB +0.01dB/lz '
Intermod (2-tone) ' ' !

Level (selective) 200-400Hz: 0.01dB +0.01dB/Hz
Idle State (selective) Y400Hz 0 01dB/Hz
HE i

g

[l

(For <5Hz of fset hetween actual and selected Rx frequencies).

1-18

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



pPuode]l 37 78R8

GAIN (TONE)

GAIN v FREQUENCY

Acenracy (+/-01);

)

Aceuraey: +/-0 1098 {Tx and Ry levels >-30dBm.

f\S’a\l.()(.‘-'I'()'*'AN.-\I.()G (A=A) MY ASUREMENTS

ARy +/-0 05348 (Ts and Ry lovels v-30dBn. 200Hz to 3900Hz)

GAIN ¥ LEVEL (USING NOISE) ~ 3776\ ONLY

i

Tx 1gvel Rx level (dBm)
) ~ {dBm) >-46 | >-66 | >-76
»-46 | 0.)
=66 . 0 0.20
=76 06.22 | 0.30

Accuracy (+/-dB);

Tx and RX reference level >=36ai3m0

GAIN v LEVEL (USING TONE) .+

Tx level ~Rx level (dBm)
{dBm) >-40 | 60 | >-78 o
»-40 ¢.12 :
-l 2] 6.16
>-70 0.18
»-76 v lo22]o0a

TIx and Rx reference level >-404Bm0)

200Hz to 3900Hz).

Cieneval Information

i-19
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Mudel 37768 , : General Information

NOISE WITH TONE = N

Transmit signal ! S
Frequency range
3776A - 810 to BS5QH:z "
37768 ~ 1010 to }020Hz :

Level acenyiey: +/-0.10dB ;
{for Level »-30dDBm)

1

Accuracy (+/-dn);

SeN/N Ratio Accurécy“ ‘
‘ (d8) (+/-dB)
<30 0.5
<40 0.6
<45 0.8

" Rx noise level >-80dBm . :

| IDLE STATE (WEIGIHTED, SELECTIVE OR OTHER FILTERS)

t 1

Accliracy (+/-dB}; .

Filter Type Rx Level (dBm)
=40 [, <80 | . ' B
Psophometric 0.3 0.5
C-message 0.3 0.5
Selective ‘ 0.2 0.3

other filters:

Filter A: ‘3Hz 0.

: 3 0.5
Filter B: flat 0.3 0,75 ‘
Filter C. high pass| 0,3 0.75 SR

1

) 1t "\ ;
" Rx signal crest factor assumed <12




{dBin} 50-200Hz 200-4600GH;
' >-30 0.20 0 09
: »-60 - 0.i1
' »-16 " 06.13

Model 37761

! : i

i,

lnlernal%onrco

; Accuracy (1/~dB); X

LEVEL (Wl-:mu'n-:h. OTHER FILTERS)

) lrequenc)runkc 50 to 4600”2

,

Nomfnal Signal lLevel

Signal Level Accuracy f+/-4B)

General Information

Auﬁﬁaninmn

Gain hetween aux inpnt (50kohms nonﬁnal)&.analuglransnﬂl(6000hna
balanccd) +/-0 548 (nominal)

.
i
'

Frequency range: 50 to 4600Hz

:’)’ B .
f‘ 1 !
Recejver : '
Accuracy (+/-81); . ‘, oo
:. | Filter iybe | Rx Level (dBm) T o g
>-40 | »-80
Psophometric 0.3 0.5
C-Message 0.3 0.5
1 . . 1 , ; q
other filters:
Filter A: 3kHz, 0.3 0.5
Filtgr B flagf 0.3 0.75
Filter €: high passf 0.3 0.75

!
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Model 37781 . o : . Gcncml Information

LEVEL SELECTIVE) :

Internal source: same as LEVEL {weighted)

Auniliary input; same as LEVEL (weighted) !
Reveiver J _

Frogqueney ranger 200 to 3900H:z

Avcuraey (+/-dB) '

,a} Transamit {ref) frequency same as receive {measure) frequency

Receive level Recelve,Achracy
(dBm) {(+/-dB)

L]
O ==
o o
L= =]
I O

Rx level >-80dBm B | , - 3

" b) Transmit (ref) frequency not the same as receive (measure) frequency

A0 : ] 0.
" ¢45 ]

—— g

Rx level >-80dBm
QU:\N'I‘ISING DISTORTION (USING NOISE) = 3716A ONLY

Accuracy (+/=aB) , |

S/N Ratio (dB) | Rx distortion level (dBm)

>»-72 »~76 .

a0 S,
<45 !

oW
—_— D
o D

Rx noise level >-66dBw N i
i o ‘

B
b

Ref/Meas Ratio (dB) Receive Accuracy (?/-dB) : ) : .

'Artisanl Technology. Group - Quality Instrumentation ... Guaranteed | (=888) 88-SOURCE | WWW.artisar'ﬂg.com




Mode! 37768

QUANTISIN(. I)l'»l()lt FION (USING 'l()Nl ) '

|
I‘r.nmnil .sibn,ul
Frequency range:

3776A - 810 to B50Hz .

37768 - 1010 te 1020Hz

Aceuracy (+/ 'i!'ll): ,

S*N/N Ratio | Accuracy
(dB) {+/-dB)
' <30 0.3
'<A0 0.5
<45 0.8

Rx noise level >-B0dBm

lN"'l‘:«:umonuLA'rlo.\' (2 TONE)

I‘requenc} range of £ aind £y 200 to 3900Hz

Intermodulation prodiet, fp (25 A -fp) frequency range; 200 to '3900Hz

Tones at lfA 1 pr"fAI and |fp‘fB| »150Hz

Accur'u.y (+/ -dll)
‘| Tone fp/Tone fp | Accuracy
(dB) (+/-dB)
<30 0.)
<40 0.2
v 45 0.5

Rx level. (tone'iA) >'-36dBm[

1

. Accuracey (+/~-db):

1

h

INTERMODULATION (4 ‘TONE) - 37765 ONLY

+

Measured intermodulation (dB)

Accuracy :{+/-dB)

! L <4b

<55

_— o
o m

Rx stimulatlné signal >-30dBm

[
'

Artisan 'I"echnology'Group - Quality Instrumentation ...

General Inforimation

Guaranteed | (888) 88-SOURCE | WWW.artisantg.éom



. Model 3776B

RETURN LOSS (ERL) - 37768 ONLY

Tx level accuracy: +/-0.25dB

{Tx levels >-30dBm)
Rx accuracy:

Accuracy

Rx signal level
(dBm) {+/~dB)
-4 0.3
>=-80 0.5

1-24

General Information
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Model 3776B ' L _ : General Information

ANAT OG=TO-DIGITAL (A1) MEASUREMENTS

GAIN (T()NF)

Acviracy (+/~B); '

Accuracy (+/-dB)

3776A; 3776B (CCS) -
3776B (CAS)

Tx level >-30dBm; Rx level »-20dBm0 '
800 independent sumples ‘

(:A!N v FREQUENCY

Accurncy(+/—dnk

Accuracy (+/;d8)

3776A; 37768 (CCS)

| 0.08 \ |
' 37768 (CAS) 01 | - I

Tx level »-30dBm; Rx levef »~20dBm0
800 independent samples

(-AIN v LEVEL (USING NOISE ) = 3776 ONLY ‘ '

o
o !\ccuracy(dyf-dln

H
!

Tx, evel (dBm) |  Rx level (dBm0) | o

»-40 | 2-55 .| >-60 ' .

>-46 0.11.{ 012 | 0.18
>-56 0.12 { 0.13 | o.
66 | 0.13 | 0.14 | 0.20
>-76 0.15 } 0.16 | 0.22 _ ‘
»-82 0.18 [0.20 | 025 | . j

., Tx reference level >-30dBm
Rx reference level »>-20dBm0

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




| . 1 . L K ¥
i

! Co _ ‘ ¢ L
Model 37768 S A Gcncrnllglnforrrllnlion

v . fl :
GAIN v LEVEL (USING 'TONY) |

) i
Frequency vange; 200 to 3900H: -
Accuracy (+/-dB); -
3776A and 3776B (CCS) - i T

: . ? 1‘ !} ’
Tx level (dBm) Rx level {dBm0)

»-40 | >-80 [ >-60 | ;.0

! : | I o )

>-50 oo [oval| -

| >-60 0.12 1 0.15 | 0.30 - R ‘
>-70 0.14 10,17 | 0.32° : |
>-76 0.18 | 0.20 | 0.35 l
. : : !
37768 (CAS) - | ; A

Tx leiv:el (dBm) | . Rx level (dBm0) |. 4 o

»~50 ‘012 loas | - |

>-60 0.14 |10.20 | 0.35
=70 0.16 | 0.22 | 0,37

>-76 ' 0.20 | 0,25 } 0.40

Tx reference level >-30dBm; Rx reference level »-20dBm0

NOISE WITH TONE

- Accuracy (+/~-dn); L ,
' L Transmit Signal
S+N/N Ratio | Accuracy o Frequency range:
{dB} {+/-dB) o 3776A: 810 to 850Hz
' " | 37768: 1010 to 1020Hz’
: . Level accitracy; +/-0,10dB
<30 0.2 (tor level >-30dBm) -
<40 0.4 |
: 45 0.6

Rx noise Eeyai >~60dBm0 N - . i
. R

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



" L Muodel 37768

T —

" General Informatidfi®" Tec““tlzy

Acearacy (+/-dB);

Filter type

"Rx level (dBmd)

} r-50 =15
Psophometric 0.3
C-message 5 © 0,3
Selective 0.7

other filters:
Filter A: 3kHz .16 0.7
Filter B: Flat 0.15 0.7

H

IDLE STATE (PCM CODES)

IDLE STATE k¥$'l'll(;ll’l'l'll). SELECTIVE, OTHER F ll,'l‘ll’.RS)

_T?ﬁnsnﬁnen terminated with characteristic impedance
. Recefver; detects average of 800 codes; result expressed

as number of compressed code level steps from
centre of coding law. '

A

Internal Source
-1 Frequency range: 50 to 4600Hz
Accuracy (+/-0B)

Signal range; bottom two ségments of coding law
Resolution: +/-0.5 coded step

 LEVEL (WEIGHTED, OTHER FIL'TERS)

Nominal Signal Level

Signal Level Accuracy (+/-dB)

[.

( diim) 50-200Hz 200 - 4600Hz

»-30 0.2 0.

> -50 - 6.
=76 - 0

)

tIn .3 Gua(h{i@ag! (§§8,‘§§—SOURCE | www.artisantg.com

'General Infor

[

maty
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Made! 37768 - ~ . General Informution
i l , i :
' ! i ! j

Auxiharyinput
© Gain between aux input (S0kohms nuxnlnal) & anajog transmit (600ohms
balanced) +/-0.518 : , _

~ Frequency range; 50 to 4600Hz

Accuracy (+/=dB); ’
Nominal Signal Level |'Signal Level Linearity
{dBm) | a ~ {+/~dB)
»-20 0.25
! . >-60 0,28
-76 0.30 !

Recefver ' | : :
Aceuracy (+/-|IB) :

' Filter type Rx Level (dBm0)
| >-60 | »-75.
Psophometric 0.3 0.5
C-Message 0.3 0.5

other filters:

Filter A: 3kH:
Filter B: fla;

oo
NN
oo
- ~J

LEVEL (SELECTIVE)

’Transnﬂlter: ; ‘ :
! Internal source same as LEVEL (weighted)
Auxiliary fnput ‘ .

B
|

-~ Artjsan Technology G tation .. Guara teed 888) 88-SOURCE Wwwarnsantg com
General Information o : Mod n Ji‘l[i !



bmdcb3776B

Recejver ' _
" Frequency range: 200 to 3200Hz . i
Accur-\q (/=B _ :

’ u) Transmit {ref) frequency same as receive (measure) frequéncy

Receive Leve} | 'Receive Accuracy

(dBn0) ~ {+/-dB)
>-40 0.1
>-60 0.25

. i V.
Transmit {ref) frequency not the same as receive (measure) frequency

REf/Meas Ratio {dB) | Rx level (dBw0)}

»-40 »~60
40 ! 0.12 0.3
" «45 0,25 0.4

LLVBI(PCbI(ODI&

'rrahsnanter
Interpral source same as LEVEL (weighted)
Auxlliary input -

Receiver '
Detection: displey the peak positive and. peak negative PCM codes
in B0O samples Re:ult expressed in compressed codes.

QUANTISING !)lSIORllON (USIN(. NOISE l - 3776A ONLY

- Accuracy (+/-dh);

S/N Ratio {dB) | Rx ulptortxon level (dBmU)
‘ ‘ ‘ »~60

[

, P *
440 | Ty
‘,(45 ‘:f |

o o
o

Co

" Rx noise’ level »-60dBm0

V1l

i

Artisan Technology_G'roup - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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© . Model 37763

o i |" v, S
y
!
nj N ik ‘ R e |'
A ARAN

Gencralhformatmn .

QUAﬁwmn«,nhTown0N(uuwoqul) T
< . , AT
l'l’.lnsmit signal o i , AR

" Frequeney range ) : i,
1 3776A - 810 to BS5OH:z
3776B - 1010 to ;oon:\

‘ Accnrncy (+/-dl}) ' S , ’
! ) . .
S+N/N Rati_p | Accuracy | ) ' !
(dB) ) (+/-dB) | ‘ :
1 ; » . I . | |
) {30 ‘ 0’2 \ ' |
. <40 0,4 )
<45 '| 0.6 |’ iy )

£

Rx' tone Jevel >-60dBm0"

)
INTERMODULATION (2 'TONE)
I‘requency range of fo and f: 200 to 3900Hz o
Intermodulation product Ep {2f A -fp) frequency range: 200 to 3900Hz j S
: Tones at |fa-fgl, pr-fAl and lfp-fg] >150Hz o

‘ Accurac) (+/-dB); - , . . o . :
. . R H - 1 .
Tone fa/Tone fp iAccuracy 1 ‘
(dB) (+/-dB)’
. f
1 j \
<30 - 0.2 ! |
<40 0.3 ‘ ) 'l! !
<45 0.5 1 . ' :
' H } :
Rx level {tone fa) >-20d8m0 - : _
Rx level (tone fp) >-50dBm0 2
1 )
! ! / .

1-30 .

1 ' )
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iy

General Information

. ! p i ‘hr”‘v . -1
i ‘.! g "‘f‘. T
O A .
T it ;
Y Model 37768
F FE o ‘!;5 .
' INTERMODULA'P’!ON (4 'TONE) - 37768 ONLY
. Accuracy (+/-dB);
[t :‘1:" . I, 1
P c 'M’easu"r'éd "~ | Accuracy
intermodulation (dB) (rl-dB)
R ',; <45 | 4 05 J
S EFRRRY. 1 1.0
- )'.l ! - [ C . ! Jae \
Rx. Stimuiating signal, »-2048m0 5
. Intermod Rx level >-50dBm0 ', ' »
1 . . . )
| RETURN LOSS (ERL) - 37768 ONLY | .
Tx Tevel ncclnrgcy: +/-0.,25d8 i
. {Tx levels >-30dBm) ‘
. Rx accuracy: +/-0.3dB /
' . (Rx levels! >-60dBm) o o
o | i) ‘
t : L J
-
! o
|
]
I‘» : J ;l
L
4
1
} )
. .
‘|
! I}! i
) y b 1
I; ' ) ll l
TR B O ;
C ' : e
o) ,' i
b ; j‘ "r

! ) ; | L . . g . ) . .
’y . Artisan. Te(:_hh(?logy Group - Quality Instrumentation ... G‘qaranteed | (888)-"88—SO_URCE | Www.artisantg.cbm



Model 37768 -

DIGITAL=TO-ANALOG (D=A) MEASUREMENT

GAIN (TONE)

t

Freqaency range: 200 to 3900Hz

Avcuracy (+/-dB);

- General Information

Accuracy (+/-dB3)

3776A; 3776B (CCS)
37768 (CAS) ‘

0.1
012

" Tx level >-20dBm0; Rx level »-304id

. GAIN (DIGITAL mW)
Accuracy (+/ -dB):I 010

GAIN v FREQUENCY

' Frequency range: ‘200 ‘to 3900Hz

Accuracy (+/-dB);

R
T

Acturacy {+/-dB)}|

'377AA; 3776B {CCS)
37768 (CAS)

o
I

i/

. a‘Tx level »-20dBm0: Rx level »>-30dBm

CMN v LLVFL (USING N()ISI i) - 3776!\ 0'\'[ Y

Accur:uy {+/ -:Ill)

Tx level (dBm0)

Rx level (dBm)

>-46 | >-66 | >-82

'

>-40

01 08 -
y=-h5 01210 -
»-6i) - 016 | 0.20
" Tx reference level »>- 20dBm0

Rx referefce level >

=32
‘ ll . «
Artisan Technology Group

-48dBm

)

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



Model 3776B : | General Information

1

t

‘GAIN v LEVEL {USING TONE)
‘ Ereqliency range; 200 to 3900Hz
Accuracy (+/-dB);

' vt 3776A and 3776B (CCS)

Tx Level Rx Level (dBm)
{dBm0)

»-60 >-76

-
|
- I

o

»-40 | 0.08 | 0.12

' 1. »-85 - fo,15] 0.20

>+60 - Joar|o.2

37768 (CAS)

. !
| Tx level Rx Level (dBm)

A1 (dBm0)

e »-40 | >-60 | >-76
S )

A =40 10,09 {013 -
. »-55 - {oar o022
TR 60 |- [0.20]0.25

Tx"re:fer‘ence level >-20dBm0; Rx reference level >-40dBm | -
GAIN v LEVEL (SYNCHRONISED 2Kilz) |

T Tx PCM code Jevels: ideal
Frequency, 2kHz
Accuracy (+/-dB):

li‘ | Lo
“Rx level (dBm)

>-40 »-60 I »-76

3776A; 37768 (Ccs) | 0.05 |'0.10 | 0.20
37768 (CAS) 0.05 | 0.10

(=}
o
™
L=

L Y .
' Rx reference level >-20dBm - - : 1 . =

1-33

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




0Ty

'Monlcl 37781

General Information -

NOISE WITI 'TONE
| } .
Transmit Sighal : ‘ |
Frequency range; : ‘
3776A - 810 to 1BS50H:z
3776B - 1010 to 1020H:
Level aceuraey; +/-0,01dB }
(for levels »-404BmD) :

Accuracy (+/ IB);

S+N/N Ratio | Accuracy L
(dB) " {+/-dB) - |
. "‘30 . 0.5 1
<-40 " 0.6
‘¢=45 0.8

!

Rx noise level »-80d8m
IDLE STATE (‘b\r’EI_GIl'IE;l':l). SELECTIVE, OTIIER ["il.'l'liR!S:) . |

;\cbllracy' (+/;dB_):‘ same as IDLE STATE (A-A) ! o “ . b
l,L VEL (WEIG]IT\I’ZI?; SELEC’[‘IVE, O'I'ill-IR_l-'ll..'l'ERS) ‘ .
Internal Source | |

Frequency range: 50 to 3900Hz
Accuracy (+/-dB):

- | :
Nominal Signal Level | Signal Level Accuracy
{dBm0) {+/-dB)
>-40 ! 0.01
. »-55 .
' . : - »-60 0.05

Auxiliary ippat
“Aux tnput dBr (TLP):

-14dB {3776A)

_-16dB (3776B)

}

S :
lj'34 :
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Model 37768 | o

I

General Information

Level accuracy; +/-0.5dB
Aux input flatness (nominal);

. Freqpency (Hz) | Accuracy (dB)
l >200 to <300 | 4015, -2 ,
»300 to <3000 +/-0.2 :
l _ >3000 to <3300 +0.1, 0.4

Recejver
Accuracy (+/-dll) same as LEVEL (weighted) {A-A) i

QUANTISING DISTORTION (USING NOISE ) = 3776A ONLY

' - Accuracy (+/-dll)

o S/N‘\Ratio (dB) | Rx distortion level (dBm)
- | >-72 T -6
I 1'
i *
<=40 il 0.5 - 0.9
i 'i‘ 45 0.9 ¢ 1.2 ‘
Iy
_ ' , . ‘ N l!‘ . 1
Rx 'no'lse'lévels >-68dBm , -
‘- ' ' QUANTISING DISTORT ION (USIN(" 'TONE)
Transmit signa) . o . / _
' " Frequency range: b : '
- . 3776A - BI0 to BSOHz '
37768 - 1030 to 1020Hz
l ".Accuracy (+/-dn): “;'11:,.' ' ;o /
. . | : :'n ' /
- l : 'S+N/N.Ratlo‘!. Accuracy
_ ' (dB) [ (+/-dB)
— ' ‘ <-30 0.5 .
I o ("'40 ) 0.6
«-45 . 0.8 , |
l A
= '+ Rx noise leével >-80dBm
i | / |
lI
. (i : f/ 1
[ K
:' . ,-" . //
¥ ) " ll .

n 1
- —_— 1 .
} l!J' e _ . !

. ' v ’ N . . - ' 1
- i ‘ '. ' ‘ General Information
2 M.Odel 3776B Artisan Technology Group - 'QUaIity Instrumentation Guaranteed | (888) 88-SOURCE | www.artisantg.com-



Mbdel 37748 General Information

INTERMODULATION (2-TONE)

~ Frequency range of f,\ amlzfn: 200 to 3900H:
- Intermadulation product, £p (2fA ~fy) frequency range; 200 to 3900Hz
Tones at |fa-fal, |fp-fal and |fp-tgl >150Hz

Accuracy (+/ ~3B):

Tone .fa/Tone fp | Accuracy

{dB) {+/-dB)

<30 0,1 ;
| <40 0.2
' <45 0.5

Rx level {tone fp) ‘>-3l.5dl3m
INTERMODULATION (4 'YONE) - 377618 ONLY

Aceuracy (+/-dB).

Measured intermodulation | Accuracy

SN (dB) | (+/-dB) | B
<45 0.5 J ‘
<55 1.0

Rx stimulating signal >-36dBm - ‘ : ¥

RETURN LOSS (ERL) - 37768 ONLY

" T level aceuraey; +/-0.0143 ‘ -
(Tx levels >-20dBm0) o ‘ = ;
fix acouracy; ;

|

Rx Signal leveI, Accuracy

(Bm) {+/-dB) }.
a0 | 0.3 ’
>-80 0.5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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‘Model 37768 : “ | | | ' General Information

. |  DIGITAL=TO-DIGITAL (D~D) MEAUSREMENTS
. GAIN (TONE) | |

Accuracy (+/-dB); .
Accuracy (+/-dB)|
‘3776A; 3776B (CCS) 0,04
' 3776B (CAS) | 0,05 ,

Tx, Rx levels >-20dBm0
800 fndpendent samples: - |

GAIN (DIGITAL mW)

‘Hecuracy (+/~dB):

Accuracy (+/-dB) 4 J

3776A; 3776B (CCS)
37768 (CAS)

oo
L =3

' Rx level »>-20dBm0 L ' L

GAIN (DIGITAL Tx-Rx) !

Transmit signal: alternates two 8-bit PCM codes at' 1kHz rate, ;
* Receiver; displays the positive peak and negatiVe peak PCM codes,
(37768 CAS signalling blts suppressed) -

GAIN v FREQUENCY

]

Accuracy (+/ ~dB) \
Accuracy (+/-dB) i
‘ ¥ - ’ . '
3776A; 37768 {CCS) oe0s | L o
' 37768 (CAS) 0.08 L ‘

Tx._ Rx levels >;20dBm0: 800 1ndependentwsJamples.

RN

|
H 1

_Artisah Techn_olbgy Group - Quality Instr!u'mentation ... Guaranteed | (888) 88—_SOURCE | www.artisantg.com



Mudel 377nB | | ~ General Information

GAIN v LEVEL ‘(USIN‘G N()lSli) = 3776 ONLY

Acenracy (+/=0B);

| Tx level (dBne) | ‘Rx level ({dBmO)

40 >-55 >-60

>-40 1 o.08 | 0.10 | 0.15

»-55 0.10 | 0.52 | 0.18 ‘ ,
»-60 ~ - 0.12 | 0.18 !

GAIN v LEVEL (USING TONL)

Frequency range 200 to' 3900H:z
~ Accuracy (+/-dB}); '
3776A .and 37768 (CCS) 4 : ‘ ' |

Tx level (dBn0) | Rx level (dBmo)

! 40 | >-50 [ >-60

>-40. 0.08 [ 0,10 | -

>~50 0.10 | 012 | 0.25 .

L =60 - 0.14 | 0.30 \

) P
3

~ 3776B (CAS) . | -

.

Tx l‘ével {dBm0) " Tx level (dBm0)

>-40 | »-50 | >-60

>-40 0.10 } 012 -

| »-s0- 0.14 | 016 | 0.35 ~ ‘
- 60 | - Joafoas| )

b

Tx. Rx reference levels »-20dBm0

1-38

Model'37‘76B;' I I : ' p Y a0 General-lnfonpation '
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“Model 37768 | 7 ? o General Information

: GA_IN‘V LEVEL (SYNCHRONIZED 2kHz)

Tx PCM code levels: ideal | o . ‘
“Frequency: 2kHz ' A '
Accuracy (+/-d13): ‘

CRx level (aBmg) | .

3776A; 37768 (ccs) | 0.05 | 0.06 | 0.08
37768 (CAS) {o0.08)0.08]0.10

Rx reference llevel >-2OdL’3mO

NOISE WITH TONE

v 3776A - 810 to 850Hz
‘ 37768 - 1010 to 1020Hz
Level accuracy: +/-0.01d8B
{for levels >-40dBm0)

: [
Accnracy (+/-4B);

' Transmit signal, . o : : 4 '
i B . Frequency range; ' C . ' C

S+N/N Ratio | Accuracy i
(dB) {+/-dB)

<~-30
<~40
"95

[— 2% — Y~
(2000 5 )

1

Rx noisell_evpls »-60dBn0 | ‘

IDLE STATE (WEIGITED, SELECTIVE, OIIILR FILTERS) - .
!t

l_l)Ll-: STATE (PCM (‘OI)ES)
‘Transmitter; quiet bapkgrﬁound ‘ .
Recelver detects average of 800 codes; result expressed as number of
. compressed PCM code level steps from centre of coding law

oo B } - 1-39

" © 7 Aceuracy (#/-dB) same as IDLE STATE (A-D)

. o : oo ‘< ; :} ) o . . -
'.  Model 3776B P SRR ' . General Information . =,
e e Artisah Technology Group - Quality Inistrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com .- ’



Mode} 3776B : = | L " General Information

Signal range; bottom two segments of coglng law
Resolution' +/-0.5 coded step o

'LEVEL (WEIGHTED, SELECTIVE, OTIER FILTERS)

Internal source o
Au_xillar)[ input  Tx level accuracy same as LEVEL (D-A)

Receivcr accuracy (+/-dB): same as LEVEL (A-D)

LEVI"L (PCM CODhS)

Detects the peak posltl\ne and peak negative PCM codes in BOO samples
. Result expressed in compressed codes

QUANT]SING DISTORTION (USING NOISE) - 3776A ONLY
Accuracy (+/-dB): ‘ .
| i

. 1|

S/N Ratio (dB) | Rx distortion level (dBmO)

’ ' | o »~60
‘-40 ll 0»3
"(-45‘ 0.6 i

'Rx hoise lebels >-'60d§3m0 3 '

: QUANTISING DISTORTION (USING TONE)

Transmlt signal S '
Frequency range
3776A - B10 to B850H:z
37768 - 1010 to 1020Hz

Accuracy (+/~dB);

- S+N/N Ratio Accuracy (+/-dB)

30 0.2
<40 | 0.4
<45, 0.6

Rx tone level »-60dBm0 ' : |

{-40 | '

- . . o . [
. 1

) 1.
L s

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



hfodcl&b?ﬁﬂ : : j _ General Information
v :

v !

INTERMODULATION (2 TONE)
Frequency range of £5 and fjy 200 to .3900![:
Intermodulation product £p (2f5-ty) frequency range: 200 to 3900Hz
_Tones at [fA-fBl. lfp~fA| and |fy-fgl >150Hz ‘ )

. | Accu racy (+/~tB);
l Tone fA/Tone fp Accuracy |
o o - (dB) (+/-dB)
I o <30 0.2
O - <40 0.3
<45 0.5 ,

Rx level (tone fp) »-20dBm0
Rx level (tone fp) >-50dBm0
800 indpendept' snmples !

INTERMODUI AT 10\' (4 TONE) ~ .!776“ ONI Y y

. ' Accuracy (+/-dB)
Measbticd "Accuracy ' ; ,
intermodulation (dB) | , (+/-dB) ' L
! " a5 0.5
31 1.0 I '

Rx, stimulating signal >-20dBm0
Intermod Rx level >-50dBin0Q

RETURN LOSS (ERL) - 377613 ONLY

Tx level aceuracy; +/-0.01dB

(Tx levels >~-20dBm0) L
Rx accuracy; +/-0,3dB : . b
g ' (Rx levels »>-60dBm0} '

} o - A -4
g ’ s . o Y j !
o ! : ' !f] ’ | A ) ‘ 0 !!. l o

: [ P | Ik P : ‘ 1
Artisan Technblogy Group - Quality Instrumentation ... GuaranteedH (888) §8-SOURCE | www.artisantg.com




Mo&e‘liﬂ 76B ‘ - | General Information

'ANALOG TRANSMITTER (AN Tx) ONLY s : 3

GAIN (TONE)

Frequency range: 200 to 3900Hz
Tx Level accuracy; +/-0.09dB

GAIN v FREQUENCY -
Frequency range; 200 to 3300Hz | |
“T'x leve) accuracy: +/-0,09dB
Tx level flatness: +/-0.04dB
(T¥ levels »>-30dBm)
GAIN v LEVEL (USING NOISE) - 3776A ONLY

Level aceuracy:

Nominal Signal Level | Signal Level Accuracy '
: (dBm) ‘ (+/-dB)
»-36 v 0,09
>-66 ' 0,1}
»-82 0.13 / '

“Level Linearity:

y
Nominal Signal Level | Signal Level Linearity . b

~ (dBm) - - {¥/-dB), ‘ B
I; P . :
hr46 1 08 o

 >-B6 ’ 0.06 j

e 0,07 .

>-76" 0.09 .
>-qz', o 0.12 ' !

¥

o}

51,.(Relfer'ehce levels >-_3BdBm)', s ' o _

1-42 | P
‘ A ' _i” ) . : . . . 1
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i??ﬁB _ General Information

i
GAIK\ v l EVEL (USING ’l()Nl')

[‘rcqueney Range: 200 to 3900Hz |
. Level nceuracy:

Nominal Signal Level | Signal Level Accuracy .
(dBu) (+/-dB) ‘

»~30
»-60
»-76

coo
e

T} = D

Level linearity: ' , ,

Nomlnal Signal Level Signal Level Linearity
{dBm) ' (+/-dB)

»-40 0,05 - B : |
>-50 0,06 .
>-60 0.07

b a0 | 0.69 | |
l ; o >'76 0.12 ) _ S

(Reference le\mls >-30d8m) o Lo . ‘ 3

NomeuTWi10N:,

'Tx frequency range;
! - 3776A - BI0 to B50Hz -
‘ . 3776B.- 1010 to 1020Hz :
Tx level ancuracy +/-0.10d8 ‘
(Tx levels >- aodBm)

'

I

IDLE STA’I[' _

Tx: ts.minated Witlr characterlstlc 1mpedance
(ie BGUollnms/BOl.‘obms balanced/unbalanced) '

: o co ; - 1-43
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Model 3776B

LEVEL

Internal Source:

Flequencyrange 50 to 4600Hz

Ceneral'Lyformation

.melnal Signal Level | Signal Level Accuracy (f/-dB)
. (dBm) /50 to 200Hz | 200 to 4600Hz
T R »-30 0.2 .09
y ' »-60 - Bl
>-16 - 13
Auxiliary input;

Auxiliary input to amlog Tx gain +/ ~0.5d8 (nominal)

{

' QUANTISING DISTORTION (USING NOISE) - 3776A ONLY .

Nominal Signal Level SignillLevel Accuracy
. (dBm) (+/~dB) ;
»-36 0.0 i
»-66 . 0.1
»~-82 0.1

1

QUANTISING DISTORTION (USING TONE)

Frequensy range;

3776A - 810 to B50Hz
37768 - 1010 to 1020Hz

' Tx!evelaccuracy same as Level (Lnternal source)
as above

1-44

t
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. o

Model 37768

" INTERMODULATION (2 TONE)

L 1 L

.- Tone £5 /Tone Iy level ratio: <0,1dB
Tx level accuracy; +/-0.10dB
Tx spurious level; »65dB down
< {Tx levels >-30dBm)

INTERMODULATION (4 TONE) - 37768 ONLY
! ; ' P

Tx level accuracy; +/-0,10dB
{Tx levels >-30(Bm)

- RETURN LOSS (ERL) = 37768 ONLY

Tx level accuracy: +]-0 .25dB
{Tx levels >-30dBm)

Artisan Technology Group - Quality Instrumentation ..

)

o JJ ‘
General Enformation
. . i
) '
’ !
- , i
Y ’ .
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I‘.
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i
I
]
K _ : =45
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Mode) 37768 | | , ; General Information

' DIGITAL TRANSMITTER (DIG Tx) ONLY
o 1 I H . :
- GAIN (TONE)

: Frequency range; 200 to 3900Hz .
! Tx level aceuracy; +/-0,.01dB

‘GAIN (DIGITAL mW) | I

Transmits fixed sequéhcé of PCM codes as defined in CCITT Rec G711 !
Tx send level: ideal _

‘nl"i ' )
GAIN (DIGITAL Tx~Rx)
’ i
Transmits two programmable PCM codes alternating at 1kHz rate
Tx send level; ideal

W GAIN v FREQUENCY
’ . Frequency range: 202 to 3900Hz
' 'T'x level accuracy; +/-0.01dB
- Tx level tlatness; ideal
{Tx levels >-40dBm0)
) ; ! .‘-J . - B i
o R GAIN v LEVEL (USING NOISE) - 3776A ONLY

" . Level accuracy;

Nominal Signal Level Signal Level Accuracy
,.' ) . (dBmO) (+/-dB)
: »-55 ’ 0.0} J
»-60 ! 0,03

o Level Lﬁwarity:

: quin’al Signal Level | Signal Level Linearity _ :

(dBmu, - {+/-dB)
‘ _ .
., >-55 0.02 * _ :
| 5-60 0.04 ' ‘ Do

! (Reference levels »~40dBm0)

| | | | | '
] B ) : . .
| ! ¢ .
. ‘ ) . ) .

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



Model 3776B

| Genera) lgnformntiqn

GAINVIBVLL(USINK.’IONL) o o

Frequency range: 200 “to 3900Hz
Level Accuracy: ,

Hominal Signal Level |Signal Level Accuracy
(dBm0) " {+/-dB)
ll !
3776A 37768
=40 0.0} 0.0l
' + »-B5 0.0) 0,03
=60 0,03 0,05 .
Levelﬂnearhyn
} * . F
Nominal Signal Level |Signal Level Linearity
' {dBmG) {+/-4dB)
3776A 37768 i '
a0 0.02 0.02 -.
3-8 0.02 0.04 |
»-60 0.04 0.06

(Reference levels >-40dBmQ) o ' ‘ :
GA:N \J l L-.VEL (SYNCHRONISED 2kHz) ‘ ‘ .

o Transmits sequence of PCM codes at 2kHz2 rate' level progrnmmable
szendlovvl ideal \ .

NOISE WITH' 'lON
Tx Frequency range. .
3776A - 810 to 850Hz -
© 37768 - 1010 to 1020Hz
Tx level accuracy; +/-0.01dB
(Tx levels >-40dBm0)

:} I' | | i | . . | .:‘ | ‘ | 1_47 ;
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' !‘" Wy
Modél 3776B -+

. IDLE smn-i 1

Tx code. |

. 3776A - 11010!0I (after alternate digit inversion (ADI)]

b LEVEL

lnternalbonrce.‘

Frequencyranga 200 to 3900H:

37768 ~ alternates 1111111) end 0331101 at JkHz rate

i

1l

Nomlnnl Signal Level Signal Level Accur&cy : '
' (dBmO) (+/-dB)
's ' 3776A 37768 '
>-40 0.01 0.0
o , *-55 0.03 0.03
>-60 0.03 0.05

Auxi"aryinput'!

Same as LEVEL (D-A) meausrement

: QUANT]SING DISTORTION (USING NOISE) - 3776A ONLY

Nominal Siagnal Level

' i , 1
Signal Level Accuracy

>-60

{dBm0) {+/-dB)
' >-40 ", 0.01
0,03

-

‘Tx frequency range‘

QUANTISING PISTORTION (USING TONE)

3776A - B0 to 850H:2
3776B - 1v,u to J020Hz

Tx level accuracy:

INTERMODULATION (2 TONE)

" Tone fA/Fone f3 ratio; ideal (0. ddB) :

Tx level accuracy:

same as LEVEL (internal source) as above

+/-0.01dB

(Tone fa and tone fB ’- 20dBm0)

1-48
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: ! 'Model 3776B 1 Geperal Information
.' i i . . ‘ : "y i
"/ INTERMODULATION (4 TONE) - 37768 ONLY
' ‘ Tx leve) accuracy; +/-0.01dB Y _ | |
B {(Tx levels >-20dBmQ) o S _ N
' " RETURN LOSS (ERL) - 3776B ONLY R
! Tx level accu'mcy:' +/-0.01d8 | ; »
' : (Tx levels: »-204Bm0) . o t\ P
. ! 1
E , ' , . !
'; .- ] 1 . . !
’ b i \ F
i ! ' |
. K 1! .
1 a
- . l
. . o . ,'\
. i -
: ' 0 i )
1 o =
B i
. | | " | |
A
ot ) )
l : ) ! | P-4
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| Model 37768 | " | 3 ' General Information

- ANALOG RECEIVER (AN Rx) ONLY
'GAIN (TONE) |

Frequency range: 200 to 3900H:z |
Accuracy: +/-0,10dB -
L (Rx level >-30dBm; assume perfect Tx level)

GAIN (DIGITAL mW) - . o

 Accuracy; +/-0,104B
‘ (Rx level »>-30dBm; assume perfect Tx level)
' As defined in CCITT REC G7I]
L A
'GAIN ¥ FREQUENCY
Frequericy range: 200 to 3900H: |
: Accugacw +/-0,08dB . - _
(Rx*%evel_)-SOdBm; assume perfect Tx level,

‘_GAIN 'L' LEVEL (USING NOISE) - 3776A ONLY R |
. " : : ;
) i V

* 1 ‘ | Rx level (dBm)

>-46 | »-866 | >-82

Accuracy‘(+/-dB) 0.08 | 0.12 | 0.30 o _ ,

(Rx reference\level >-28dBmf assume perfect Tx levels)
{

b

GAIN v LEVEL (USING TONE) =’

Frequency range: 200 .to 3300Hz

"Rx level .(dBm)

>~40 | »-60| >~76

| : I

Accuracy (+/-dB), [ 0.06 | 0.10[ 0.18 - :

" (Rx reference level >-20dBm, hssume perfect Txilevels) .

l"’sni ’ A 2 . 1

'

' Artisén‘TechnoIplgy‘Gr‘(_)ulg - QUaIilty Instrumentation ... Guaranteed | (888) 88-SOURCE i yvmnm.artisantg.corh
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‘Model 37?63" ' L | General Information

_ GAIN v LEVEL (SYNCHRONISED 2kHz) | -

Rx leyel {dBm}

»-40 | >-60 >-76

Accuracy (+/-dB) | 0,05 | 0.} 0.2 '

(Rx reference level »>-20dBm; assume ideal Tx levels) '

NOISE WITH TONE

. S+N/N Ratlio | Accuracy

' {dB) | (+/-dB}’
v <30 0.5
<40 . 0.6
<45 0.8

(Rx noise levels >~80dBm)

IDLE STATE (W[-IIG!I'!‘ED, SI-_ILECT!VE. OTHER FILTERS) . !
| Rx accuracy, same as IDLE STATE (A-A)
'LEVEL (WEIGHTED, SELECTIVE, OTHER FILTERS)

" Rx accuracy: same as Level (A-A)

QUANTISING DISTORTION (USING NOISE) = 3776A ONLY:

Accuracy (+/-dB): ' o r
| S/N Ratio | Rx distortion fevel (dBm)
(dB) »-72 CLo-76
<40 0.5 0.9
(45 ’ n.9 1.2

(Rx noise levels >-68dBm) ‘ '

. . N ! . X §
o .Artisan Technelogy Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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| hﬁod§137ﬁasl

QUANTISING DISTORTION (USiNG TONE)

'Accuracy (+/ -dn) J
S+N/N Ratio Accuracy
(dB) (+/-dB)
beisg ap 0.5
R S 0.6
_a‘45‘_ g 0.8

| (Rx“?oale levels »-80dBm)

INTERMODULATION (2-TONE)

K Accuracy (+/-dB)
Tone fA/Tone fp | Accuracy
: :.*B) (+/-dB)
<30 0.1
<40 0.2
<45 0.5

INTERMODUI ATION (4 TONE) - 37768 ONLY RETURN LOSS (ERL) - 37768 ON'.Y
Accuracy (+/=-dB). Rx accuracy (+/~-dB):
Méasured : . Acéuracy Rx’ S‘ignal tevel | Accuracy
intermodulation (dB) | (+/-dB) (dBm) (+/~dB)
<45 0.5 -0 0.3
<55 1.0 >-80 - 0.5

Tones at. [fa-fgl,

pr-f,ql and lfp-fBI »1E0Hz

(Rx level (lone A) <- 36dBm)

i

il

(Rx stimulating signal >-36dBm)

General Information

|

1
i!j,\;

1

A

Artisan Technology Group - Qualiﬂ Instrumentation

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




Model 37768

GAIN (TONE)

'GAIN (DIGITAL mW)

)

Accuracy (+/-dB)

3776B {CAS)

3776A; 37768 (CCS)

DIGITAL RECEIVER (DIG Rx} ONLY

i

. General Information -

;(Rx levels »-20dBm0; pssume perfect Tx levcl;‘ﬁoofindependent samples)

. GAIN'(DIGITAL Tx-Rx)

Rccéivcn-detects peak pbsltive and peak negative PCM codes

GAIN v:l-'lllinIliNL"f'

1

Accuracy [+/-dB)

37768 (CAS)

t

t

3776A; 37768 (CCS)

0,05"
0.07

I

GAIN v L[-:_VEL (USING NOISE) - 3776A ONLY

1

Accuracy (+/-dB}; .

‘Frx level (dBm0)

Accuracy‘(+/-dB)

»-40
. »-55
»~60

!

i

‘{Rx‘refeFence level >-20dBm0; assume perfect Tx level)

GAIN v LEVEL (USING TONE) - '

1

- Accuracy (+/-dB); .
, |Rx Level (dBm0) | 3776A | 3776B (CCS) | 3776B {CAS)
40 0,07 | 0.0 0.08
>-50 0.08 0.08 0.12
»=30, 0.25 0.25 0.30

“(Rx feference level >-20dBm02

1

L(Ru levels >-26d8m0:-assume perfect Tx level: 800 -independent samples) '

assume perfect Tx level; 800 independent samples)

" Artisan Technology Group - Quélity Instrumentation ... Guaranteed | '(888) 88-SOURCE | www.artisantg.eom . .
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Model 37768 | _ L . General Information

1
1

o
[}

GAIN v LEVEL (S\'NCIIR()NIS‘I D 2kHz)

Accu racy (+/ -dll)

Rx ‘Level ‘(dBm0) '| 3776A | 37768 (cCs) | 37768 (cAS) | *

!
i

>-40 10,06 | 0.05 0,08
60 . | 0.08 0.08 .10

(Rx reference level >=20dBm0; aissurrie ideal Tx level.:)f
NOISE WITH TONE

Accuracy (+/~-dB);

S+N/N Ratfo | Accuracy . 3
d8) (+/-dB) . | ,

<30
<40
<45 '

o oo
[= B O N )

»

(Rx nolse levels »- GOdBmU)

1

R gccuracy. same-as IDLE STATE (A-D)

. IDLE STATE (PCM CODES)
Recelver. detects average of ‘800 codes, result expressed as number of
. compressed PCM code level steps from centre of coding law.
Signal range: bottom two segments of codtng 1aw i
Resolution' +/-0.5 coded step ',, i ' ,

LEVEL (WEIGHTED SBLEC’I‘[VE OTIIER FlL'l‘ERS)
,Rx accuracy: same as LEVEL (A-D)

: LEVEL (PCM CODES) _
Detects the peak positive and peak negative PCM codes!in 800 samples
JRﬁsult expressad in compressed codes R Coh

1 t

lDLE STATE (WEIGHTED SELECTIVE OTHER FILTERS) ' '

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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/" Model 3776 o -
B .
S

~ General Information

p—

i
. L S P _ ’ ! !
Vo S s . S . .

- QUANTISING DISTORTION (USING NOJISE) - 3776A ONLY B

Accuracy (+/-dB);

o S/N Ratio | Rx distortlon level (dBmO)
. (d8) _ " 460 \

<40 L 0.
0.

_ 3
T ¢-45 U 0.6

' (Bx' noise levels >-60,dBmU)L

* QUANTISING DISTORTION (USING TONE)

"Accuracy {(+/-dB);

. : o S+N/N Ratio - Agcuracy | '
o | {dB) | (3/-dB)
- . ] a0 0.2

o ] <40 0.4 |
,ll o ' <45 0.6 -

‘ : .“.I. E o . ‘. '

.Y (Rx noise'levels >-60dBm0) ‘ .
' " INTERMODULATION (2 TONE) "
H - ‘ ‘ ;' ! o '
: o Tones at |fa-fgl, 1fp-fal and |fp-fg| >150Hz

.: - -j'.Aécuraicy (+/-dB) f

n i e |

: ff-';\,‘a Tone' fa/Tone fp | Accuracy: ‘
SN (dB) (+/-dB) ¥
\ i S ' S

1 3 ' : 1 :! ) ‘ . .' ‘|'
- . ) , l",':"‘.-_ ‘30 . . . ) : . . -
| " l").‘.}-;:'- <40 . . .

,{-_]E . 45

oo o
wrn

' i" .

“;; | [Rx (tong A} »- 20dBm0 Rx {tone fp) - SOdBmG assume perfect Tx levels.‘
o assume T)( spurlous ¢-60dB; 800 1pdependent samples] . ‘

! N\
T ' ! 1
| ) -\",;l“p y i : !
A L _}I
oot , \ 1
! o D '
. h |
a’ . N , o 1 |
! g P '
[N f fy ". '
1 i ] o ! 1
S )

-
]
n
wn




5 ' ! k
’.i .r . . ‘ i [ .. ‘ ' : l‘ : . | |
Model 3?761}. SR L . | : General Information '
f ' ,‘51 .' | o ] ! . ‘ '
- INTERMODULATION (4 TONE) ~ 37768 ONLY |
© Accuracy (+/-dB); ‘ : N R 'I .
- Measured Accuracy- s !
intermodulation {dB) | (+/-dB) " y o l
: ; 1 ' | .
Y 0.5 | l
55 doo | o o, .
(Rx level >-20dBm0; Intermod Rx level »>-50dBm0) ! '
- RETURN LOSS (ERL) - 3776B,0NLY R
Accuracy: +/-0,3dB S o Y :h! .
(Rx levels >-60dBm0). | o
i ) ' 3 !
\ 4 : '
8
I I N '
| v | '
. v ) o
! , ‘ S
| : ' . . | '
|; vt
3 \ i , . ‘
¥ ]
. I .j 'Ii
\ | 1
N
, , '
Vo 1 ! =l. ' : : '
f ' ' ! ] J ' . '
1-55 | o )
R ' S e ‘I -,I I [ ! o S
.

¥ . : i ' B
. c ' ! . . . i
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e _Mocfcl, 37768 - .|‘ - . 'Gencral lnforhmtidn

e .. MEASUREMENT SPECIFICATIONS
o L OPTION 0n1 |
W The ébecificnt‘ions.dn pages 158 to 1-69 apply only to =Mo'dels }7?6:\ and 3776B fitted with
l, -, Option 001, ’ : ' S

b Lo ' : '




Model 3776B

A : ’ : . T

oy ; | General lnformat:on

' MEASUREMENT SPECIFICATIONS

t
t -

OPTION 001

 The followiny spec:fxcanons apply only to the 3776A/B PCM Terminal Test' Set. with Opnon 001
fmmommmanummmmmd

- 3776A

Group dalay distortion
- Envelope delay distortion
Absolute delay ‘
Phase jitter
Transients;
amplitude hits
phase hits,
interruptions
Impurse noise {3-lavel)

1

ares s o

Envelope delay distortion
Remodulation
Absolute delay
Phase jitter
Transients:
“gain hits
X phase hits .
dropouts’
impulse noise (3-level)

Tha followlng table shows {he various operating modes in whlch the measurements are

valid
|Measurements A-A | A-D | 'D-A | D-D |An Tx |Dig Tx |An Rx 019 Rx
’ Group delay distortion x | % x *x , X * ¥l %
Envelope delay distortion| X X x | % . S S
Remodulation I - - - - - -
Absolute delay * * x x -, - - il
, Prase jitter * | * * * X X x *
'[Transients < L X X x x x X
vy | ! ;1 .
An Tx - Analog Transmit only ) : 8
Dig Tx - Digital Transmit only
An Rx - Analog Receive only '
Dig .Tx -- Digital Receive only :
: 1 . ' \

Analog Transmitter

1. GROUP DELAY 3776A ONLY

. Frequency range: 200 to 3600Hz
‘Error introduced by Tx: <+/- J0us

Tx signal level; >-40d8m

Tx carrier level accuracy: 0.3dB
“Not e: '40% modulation adds approxlmately 0.33dB to signal tevel L

- MEASUREMENTS

1

li




ey,

; T B . : ‘ . .

;-{

L L

Model 37768 } |  General Information
Analog Receiver: - ,
‘Frequency range; 200 to 3600H:z _ )

- Measurement range:
' reiative delay - 0 to +/-10ms
relative amplitude -0 to +/~10dB
Signal Icvcl rnngc (Ref »nd Meas); >-40dBm

} t

e a) Relative dclay measurement
measurement error:

' Frequency range {Hz) | Rx error {us) .
] 1
200 to 400 +/-35
400 to 600 +/-15
600’ to 3600 /=10
. ) . . ‘ ) ) 7‘ !
b ¢ +/-3dB relative attenuation, REF to MEAS;
100ppm, signal freg to Rx freq)
ij(cal additjonal error due to relative levels, REF to MEAS:
.| REF to'MEAS (dB) 1| Error (us)
i J 3 by
!' . -
TS ¢ /-6 +10", ‘ . ‘ P
¢ +/-10 , *20 L
S < -15 +60 . .
) ' by o . i 2
: . Sy i
i T g } : . 1
Typical error due to gaussian white nolse 26dB below carrier: <20us RMS '
Typical error: du‘e to single tone. IBOHz from carrier, +26dB - ' :
balow carriet: t"Ou; : . ‘
' (NOTE Hhenathe received test signal has passed through n PCM system.
i - the sa.‘npling and quantising process of the system under test will
' ; cause spreading of reSJlts. ‘with deviation of approxirnately 50 to ﬁous) !
' . ’ M . L1
G b) Relativcamplimde measurement * ! .. ' ‘ o -
R Rx accuracy +/=%.2dB nominal o, | o . - o
c) Frequency meastrement X ‘ 5 a3 P ) _
Accuracy +/-10Hz nominal o _ , } -
: 5 CPR !] ’ . o L : ; Sy . : "
: "
" ¢
] .
i L L ) , i
1 X ; o ' - -
i N i . '
1 ! Yy 3 !
’ | ‘ll !
1 . l yio ' 1 | ! ! I
A
P . PR 1 .
o L S KN * Sy S : RN : S ;
ey o _ s _ : ‘ , T ]1=59,
. do : . ¥ . R H : \ ‘
§ P fio L . ] . . y -

B : B . . - } . ‘. ) ‘ . , - .
v f R o Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com -~ . o
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H
. O 1 . ) .
] : i ! I- ; [ b

| | . ! ;

Digital Transmitter

L]

, R AL g o ' .
- " Frequency range; 200 to 3600H: - L r
: Delay error introduced by Tx; nil i S
Tx signal level: > -20dBm0 : \ ‘
v 'Tx carrler level accuracy: 0,3dB

Lo ; Note: 40% modulation adds approximately 0.55dB to s.gnal level
Digital Rpg,eiwi _ B : ' ?

Freguency range: 200 to 3600Hz ' = )
Measurement range; - . - ‘ .
relative delay - 0 to +/-~)Oms.
" relative amplitude'~ ¢ to +/-10dB .
.~ Signal level range (Ref and Meas); > ~30Bm0 ’ !

a) Relative delay measurement "y
‘Rx error; +/-10us
{¢ +/-3dB relative attenuation, REF to MEAS:
+ ¢ ]00ppm, signal ‘freq to Rx freq)
Typleal additional error due to relative levels:

L REF to MEAS (dB) | Error (us) ' -
H : . : ! : - ‘ )

¢ +/-6 +/<)0

_ ¢ +/-10 +/=20 . Lo
o ¢ -5 /60 T '

s . B - . e - .
b ‘Typlcal additional error for 1% f, signal freq to Rx freq: +/~Bus
- Typical error due to gaussian white noise 26dB below carrier; < 20us RMS
« Typical error due to single tone, I150Hz from carrier, +26dB
below carrier: < 20us ‘

' (NOTE:- When the received test signal has passed through a PCM system,
the sampling and quantising process of the system under test will cause
spreading of results, with deviation of approximately 50 to 60us),

. . B f} . - . N ! .
4 17 b) Relative amplitude measurement
o - " Accuracy; +/-0,2dB nominal

, 9 Fréquenéy measurement _ ,
Accuracy;. +/-10Hz nominal .

Y g ABSOLUTE DELAY
o ~ ' Analog Transmitter

Signal: modulated fixed frequency carrier
- Carrler frequency range: 300 to 3500Hz

N

p o .

E . f ] ) it
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N

' o Mezsurement errar; <20us | ; |

: ' Analog Transmllter '

- Model . 3776B i o . o o Genera) Information

~Mudulation .ndcx' )
‘ 3776A - 0.4 +/-0.05
3776B ~ 0.5 +/-0,05

Modula'tim: frequency:
‘ 37764 ~ AL 2/3 +/-0.0%
! 37'.’68 - 83'1/3 /0. 1%

Analog Recelver ‘ .

I
'

Signal ra.:ge, >-40dBm’

Measurement range: !
3776A - ) to 24ns
.1y 3776B -0 to I”ms

Dig*"" Transmitler

Signal; modulated, fixed {requency carrier
- Co7iier frequency range: 300 to 3500Hz
.. Modulation index;
3776A - 0, 4 +/-0,08
3776B - 0,5 +I 0.05

P

Modulnlion t‘requency. :
3776A - 41 2/3 +/-0.1% ,
3776B - 83 1/3 +/-0.1% o

Dlgi!n! RECO‘V("‘ . : g ‘ . : |

"__ ,'Signal level; >- 20dBm0 [N
Meazuriment error: <20us
Measurement range;

. '3776A.~ 0 to 24ms ‘ :
+ 3776B - 0 to )2ms v _ . . ,

(NOTE‘ Hher the received test signal has passed through a PCM system.
- the sampling & quantising process of the system under test will cause
spreadlng of the results, devlating by a few micro seconds ),

ENVELOPE DELAY

Frequency range. 300 to 3500Hz - o - : o
Error fntroduced by Tx: <+/-10us s : , e o
Tx Signal level: >-40dBm | o | S

Tx flatness; , <+/-0,2d8 : '

[ ’ ’ S . : . .
! . : oL . : ’ - 4
by i .
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" Model 3776B .

' Analog Recefver

Frequency range: 300 to 3500Hz
* Measurement range; -
relative delay 3776A - +/ -12ms |
3776B - -3 to +9ms | ’
Signal level range: >-40dBm :

a) Relative delay measurement
Measurement error;

Frequency {Hz) Error {us).

> 300 ¢ +/-20 _ .
- » 500 ¢ +/-15

I

(SIN Ratio > 35dB)
Typlcal addit‘lonal error [S/N Ratio of 24d5) ¢ +/-10us

(NOTE lfl‘hen the received test signal has passed through a PCM system.
-the sampling & quantising process of’ t e system under test will cause
; spreading of the results, deviatlng by 2 few micro] seconds )
b) Relative amplituae measurement L f _ }
Rx Jaccuracy; +/-0, '2dB nominal : B e S

¢) Frequency measurement _ _
Accuracy +/ \OHz nominal ' { P

ngital Transmitter

Frequency range' 300 to 3500Hz ‘ , ;
Belay error introduced by Tx: nil S i
Tx signal level: > -20dBm0 : S
'Ixflatness. ldeal

Digital Receiver ' ' -
- Frequency range' 300 to 3500Hz _ Co o
- Measurement range: N 3 LI

. relative delay 3776A'- +/-12ms 7 '
. 3776B - -3 +9ms _
' Sighal level range: >-20dBm0 . . z

a) Relative delay measurement ' - R
Measurcment error (/N ratio > 35dB): +/-5us
Typical addilional errur S/N ratio of 24dB): +/- IOus

(NOTE When the received test signal has passed through a PCM system,
- the sampllng & quantising process of the system under test will cause

’ )

. ______._'_Anisanleghnglggym_Q_uallty Instrumentation ... Guaranteed | (888) 88-SOURCE |:www.artisantg.com
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Model 37768

General Information-

spreading of the results, deviating by a few micro~seconds, )

b) Relative amplitude sseasurement
Rx accuracy, +/-20dB nominal

¢) Freguency measurement
.Accuracy: +/-10Hz nominal -

4, RE-MODULATION - 31768 ONLY
Analog 'I‘ransmltler
Frequency range 300 to 35C0Hz

Error introduced by Tx; <+/-)0us .
Tx signal level: . >- -40d8m ‘

* 'Tx flatness;. u/ 0, 2dB :

Analog Recelvcr

' ' : .
1 . i - i o ) . y

Recejved frequency measurement accuracy. +/~-10Hz

Rx Signal level: »- -40dBm
Envelope delay introduced by receiver:
300 to 500Hz 7. ¢*/-50us
500 to 3500Hz - <#/-)5us

Digilal Receiver

1

Received frequency measurement accuracy: +/ lOHz o A ' o

: Rx signal level: >-40dBm ' !

Envelope delay introduced by rcceiver. nil o S .:{

5 PHASE JITTF.R

Analog 'lransmiller

Frequency range; 1010 to {020Hz
Level accuracy; +/-0,10d8
{for levels »-30dBm)

Analog llleceiver '

Frequency range. 990 to 1030Hz

Carrier Jevel: >- 40dBm . .
‘Measarement range; 30 degrees p~p

Measuarement accuracy: +/-5% +/-0, 2 degreeSw

" Spread of readings;, <0.7 degrees
. Selectable filters
Filter A'~ 20 'to 300Hz
Filter B ~ 4 to 300Hz
Detection true peak-to-peak

!

o .
P 0ot '

.' l|

1-63
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Model 37768 " R | General Information

Seming time. (within 0,79 of final reading) _
Filter A - <4 seconds : ; )
'Filter B.- <25 seconds .

Typical white nolse rejection at S/N ratio 304B: <4 degrees p-p jitter
Modulation measurement welghting characteristics
(two tone methnd)

1

f using’ filter AH2)] 2 15 1o} - - |12 |20-240 |300 500
f using filter B (Hz)|0.4 6 - 8-240 |300 |500
Reading (degree p-p) | <} ¢3 |«8 |9.2 [10.2 j<i0 | 10.8B 10 <3

- ' to to to to
12.2 |¥2.2 12.2 [12.2

L]

LI L

700
700
<}

Amplitude modulation 10 phase modulation conversion;
3776A - < 0.2 degrees over 20 to 300Hz
37768 - < | degree p-p over 2 to 900QHz

Averaging time;

. . B Gate frequency ‘5Hz 1Hz
Display variation <10% | >40%

Digital -Ti-ansmitter

o Frequency range; . 1010 to 1020Hz - ' ’ :
- Level accuracy; +/-0,01dB ' '
" (for levels »-30dBm0)

'Digitasl.‘Rec'eiver S

-=Frequency range: 900 to 1030Hz .o I : '
. Carrfer levek: >-40dBm0 ' _ ' ' z
l Measurement range; 30 degrees p- p |
‘Measurement accuracy;. +/-5% +/-0.02 degrees
Spread of readings: <0.7 degrees
" Selectable filters: L
o Filter A - 20 to 300Hz
Filter B - 4 to 300Hz
_ Detection: true peak-to- peak
¢ Settling time: - o ‘
.. Filter A - < 4 seconds B . ,
S Filter B - < 25 seconds . ’

'I'yplcal white noise rejection at S/N ratio 30dB; <4 degrees p-p iitler

-64 . S o

b
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" Model’37768 ' | L General Information

)
i . i

Modulation mcasurement weighting characteristics
(two tone method):

f using filter A {Hz}| 2 5 10 - fo= (12 f20-240 [300 500 700

f using filter B {Hz)|0.4 | ) 21 4 6| - 8-240 300 |500 |700

Reading (degree p-p) | <1 | <3 |<8 (9,2 [10,2 |10 10,8 10 |¢3 o]
' | to to to | to

12,2 n22 | o 12,2 122
}

1

Amplitude modulallon to phase modulation conversion:
3776A - < 0,2 degrees over 20 to 300H:z _ ,
37768 - <’} degree p-p over 2 to S00Hz 4 J :

Averaging time; S : o

5 1

‘Gate ‘frequency (Hz): 5 ]
Display variation (%) [ <10 | »40
‘ L P .

" 6. TRANSIENTS o B

I‘rcqucncy range. 1010 to 1020Hz V ! r
- Level accuracy; +/-0,10dB: ' ‘ o
(for levels »- 30d8m)

Analog Recefver S

Simultaneous measurements of; ‘ ' :
gain hits® . i L -
phase hits C L
"interruptions (3776A). =
dropouts (37768}
impulse noise. (3 levels) ‘ .

: I o !

GENERAL o ' ' ' ' ro

Measurement time: programmable between |m1n and Shr 59min in lrnln '
‘steps; or continuous - o

Count capacity: up to 9998 counts for each measurement 9999

. indicates overflow :

Carrier Rx !requency range; 995 to 1025Hz

a) GAIN HITS C o
Carrier level: >-40dBm S o k
Thresholds: selectable 2, 3, 4 or 6dB
Accuracy +/-0,5d8 C ; |
Quallfication pcriod 3.5 t0 4, Sms : : ! I

" . 1

l Analog Transmittcr ‘ ' - : K '

JI o . ‘ :I~05.
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“Mode) 37768 o ' _ General Informqtlon

Loop recovery, with a 4dB change in carrier level in time T
~ to register 2dB hit: T <200ms . . o
- not to register 2dB hit: T7>600ms '

Count rnte'
slow count - nominal 8 counts/s
fast .count {3776B only) - nominal 100 counts/s :
© Phase to amplitude conversion; nominal 180 degrees phase change ln
<0.2ms does not count on 2dB threshold :
Dead time:
slow -~ 125ms +/-10% nominal
fast (3776B) ~ l0ms +/ 20% nominal ‘

vl

b) PHASE HITS ' . ) o
Carrler level: »-40dBm ‘ '
Threshold aceuracy on slow count: +/ 10% of threshold +/-0.5 degrees '
Range; 5 degrees to 40 deerees in 5 .degrees steps
. Qualifjcation perfod: 3.5 to 4.5ms g
i Loop recovery: with a linear phase variation of carrier over - .
: . 1009 in either direction in time T
" - for 209 hit to be registered: T <20ms o
. = for 209 hit pot to register: T >50ms . R » 2 '
Count rate! ‘ _ : ' :
" slow -.nominal B counts/s L ' !
fast (3776B) - pominal 100" counts/s : .
‘Amplitude to phase modulation conversion 10dB gain hit in < 0 2ms .
does not record 10 degrees phase hit, o '
Dead time' 1 : . ]
‘slow = \25ms +/-10% nominal ! ' '
fast (BIK\GB) - lOms +/- 20?’- nominal o ’

1
i

c) INTERRUPTIONS (3776A) L o , : j
Carrler level: >-30dBm at start of measurement o
' ‘Threshold/ref carrier level at start; - -1048 +/-~1dB o o -
- Qualification perfod: 2.5 to 4.0ms _ , '
Dead time: \ ; o a
slow - 126ms »/» 25ms- nominal : S
fast - ,3ms +/- Ims nominal ! ,
) Lockout' ar\,interruption blocks counting of other transients for
duratim\of interruptlons plus Is +/ 10% nominal
\ R
", d) DROPOUTS (3776B) . \' ™
Carrier Jevel: »-28dBm at start of measurement
Threshold/ret carrier level at
start of measurement; ~12d8 +/ IdB
Qua[it‘ication period 3 5 to 4. Sms
Count rate;,
“slow - nominal 1 c;ounts/s ) _ :
fast - nominal 100" gounts/s ‘\\"‘. " ‘ : .
interlock: (2 dropout blocks counting of other transients) '
slow - duration of dropout plus 1s t/-IO%
fast - dur.ation of droqoutl plus 6ms nominal

ERY

1"616 . : A .I.':. i I | . _'I‘ : !
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" Model 37768 H . General Information

i

¢) IMPULSE NOISE , .
Thresholds: three thresholds pr;ogrammable in 1dB :steps :
. Threshold spacing: :
3776A - +3dB
3776B - +44dB
Threshold range: (lowest threshold)
: . 3776A - =6 to -40dBm
LA 3776B - -8 to -40dBm
o ' Thresno!d aceuracy (for thresholds >- ZSdBnt) +/-1dB
RV Carrier rejection; >55dB. _ L
i T T UFilters: ' o S
W ; 3776A - Selectable as '
' Filter A: 200Hz high pass with 1kHz notch
Filter B: 600 to 3000Hz, with JkHz notch
Filter C: 300 to 500Hz with 1kHz notch
: 37768 - notched C-message o : ’
© . :Count rate; . ,- o :
slow - nominal 8 counts/s
fast - nominal 100 counts/s
Dead time: '
slow - 125ms +/- IO?’- nominal
fast - IOms +/=10% nominal

1

e B S TERIT
e T e &

ey

-
—

Dlgital Transmitter

Frequency range IOiO to 1020Hz - : ‘ ' “ :
- Level accuracy; +/-0. 01dB § '
(for ‘levels > -30dBm0) '

- Digital ReeeiVer-

IN T

) Simu!taneous measurements of: : C _ ‘ L
" . galn hits Co , | T
e phase hits - " . . S
lnterrupttons (3776A) ‘ o o, -
' dropouts (3776B) . | E T ' . o
mpulse noise (3-levels) - b ‘
" Méasurement time; . programmable between } min and 9hr S9min fn Imin:
/steps: or continuous » : ‘
Count capacity: up to 9998 counts for each measurement 9999 o
"‘.s indicates over flow . \ ’ ' 5 B
~ Carrier Rx frequency r'mge 995 to lOZSHz ' o

. WGAINHITS

' (‘arrier level: >-30dBm0 ' T
. Thresholds:  selectable 2, 3, 4 or 6dB fon &
Aceuraey +/-0.5dB ‘ . R
Qualiﬁcation period; 3.5 to 4. Ems P ‘ .
"Laoop recovery: with a 4dB change in carrier level in time T 5 S

- to register 2dB hit:" T «200ms . ' ° : b ‘ S

' - not to register 2dB hit: T 600ms | ' :

-~




Model 3776B | ' o | g Gcneral lnformanon

Count rate; o Lo
slow - nominal 8 counts/s
fast (3776B) - nominal 100 counts/s
- Phase to nmplilude conversion; nominal 180 degrees phase change in
¥ :0', 2ms ,does no count .on 2dB threshold - : , :
Dead time. , ' '
.. slow - 125ms +/~ IOX nominal
' fast (37768) = }Oms +/-20% nominal

b) PIIASF, lIITS '
Carrier level; >-30dBm0
Threshold accuracy on sfow count;. +/ ~10% of threshold +/-0.6 degrees
Range: 5 degrees to 40 degrees in 5 degrees steps , _ ; '
. v Qualification period: 3.5 to 4.5ms ‘ B
.’Loop recovery: 'with a linear phase variation of' carrler level over L
. 100° in either direction 'in time T’ S b l
S for 200 hit to be repistered: T <20ms S
- for 20° hit not.to reglster ~T *60ms - L o ‘
Count r.uc L : L :
© slow - nomihal 8 counts/s : . ' o } .
fast (3776B) - nominal 100 counts/s ' ‘
Amplitude to phase modulation conversion: ' | :
10dB gain hit in < 0,.2ms does not record 10 degrees phase hit . '
;. Dead time: - o
slow - 125ms +f-10% nominal I . : ‘ ' .
fast (37768) - 10ms +I 20% nominal s , L ‘ .
c} INTERRUI’TION (371764). o b
- Carrier level: >-30dBm0 ‘ ‘ :
~ Threshold/ref carrier level at start of measurement: -lOdB +/ IdB o '
> Qualification period 2.5 to 3.5ms \ : ‘ 3
0, Dead thaet . R )
0 slow - 125ms 4/~ 25ms nominal L S , RN .
: fast - 3ms +/-'Ims nominal ' 0o ,
y Lockout: an interrﬂption blocks, counting of other transients for ,
o duratlon of inlerrupllon plus Is +I 0% nominally _ " B : l
; : S Voo
/ d)DROPOUTs(;msB) SR o
.Carrfer level: >-18dBm0 at start of mearurement ) ro R
 'Threshold/ref carrier levél at start of measurement; -12¢8°+/-1dB o l
! Qualitication period: 3,5 to 4 Sms l o
F Count rate; ; : ! :
slow - homifal | counts/s : 3 '
fast - nominal 100 counts/s = - A o S
Intertock: (a dropout blocks counting of other lransients) SR
Sl slow - duration of dropout plus Is +/-10% nominal
fast - duration of dropout plus 6ms nominal = = . I

T
L . . 1 .
. 1 . . . ]
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l odel 37768 R R o 1 ‘General Information
L ‘ ' . -. , 1 o

: _e) IMPULSE NOISE o S b = _
Thresholds: three thresholds; proerammable ‘in 1dB steps
' ' Threshold spacingg ,
v 37T6A .~ +3dB
, <768 - #4dB '
Threshold range: (lowest threshold)
3776A - -9 to ~40dBm0’ o
37768 -‘~ll to =~40dBm0 - ¢ . :
Threshold accuracy (for thresholds >-25dl!m) +/-1dB
Carrler rejection: »>55d8 -
. Filters: ‘ ' X : 1
3776A - selectable as ’ K
Filter A: 200Hz high pass, with 1kHz notch AT
“Filter B: 600 to 3000Hz, with 1kHz notch ‘ .
Filter C: 300 to 500Hz, with TkHz notch
-‘h 37768 - potched C message
Countrate. B
slow - nominal B counts/s s R ‘
fast - nominal IOO coun;s/s P . : i
Dead time! ) o : o
slow - 125ms +/ 107. nominal Yy

"., fast - 10ms +/-10% nominal S | . |

- . i 13}

. . ; L N . LI ' k
i i !
i . | X [ |
: ' . L b ] 2 . - . )
’i: l . . ) ) 1 Ty : . B || .

] ! ‘ S ! : i : ' ' . i ."ii. ‘1

A B 1-09,

.J_ P i .! ‘ ’ ‘ . : .' »{l: k- - : :
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'}Mot!ell 3776B : - | ' " |  Installation

[N . ‘ : ' ] .; |
SR e SECTION Il
o . - INSTALLATION

'2-1 INTRODUCTION

e L

| i .2=2 This section provides installation instructions for the Hewlett-Packard Madels 3776A and 3776B:PCM
- ‘Terminal Test Sets and their accessories, This section.also includes information about instial inspection and
dam:_igcﬂclaims, preparation for use, packaging, storage and shipment, ' ' '

" . 23 INITIAL INSPECTION o | e
s i o I t ) ‘ ‘ . .

o R o . WARNING | ,

e TO AVOID HAZARDOUS ELECTRICAL SHOCK, DO NOT

'~ . PERFORM ELECTRICAL TESTS WHEN THERE ARE SIGNS OF :

SHIPPING DAMAGE TO ANY PORTION OF THE OUTER : o

.. ENCLOSURE (COVERS, PANELS, METERS), o :

2-4 Inspect ‘the shipping - conlaitier for damage, If .the shipping contajner or, cushioning m2 erial is
' damaged, it should be kept until the contents of the shipment have been checked for comipleteness and the
_. instrument has been checked mechanically and electrically. The contents of the shipment should be as
- shown in Figure ) ~1; procedures for checking electrical perform ince are given in “~stjon IV. If the con~
Y tents arc.incomﬁlete, if tnere is mechanical damage or defect or if the instrup ,t does not pass the

Performande Tests, notify the nearest Hewlett-Packard office, If the shipping container is damaged or the

- cushioning material shows signs of stress, notify the carrier as well as the Hewlett-Packard office. Keep the'

shipping materials for the carriers inspection, The HP office will arrange for repair or replacement at HP
option without waiting for claim settlement, :

1

2-5 PREPARATION FOR USE
C | WARNING R
TO AVOID' THE POSSIBILITY OF INJURY OR DEATH. THE
'FOLLOWING PRECAUTIONS MUST -BE FOLLOWED BEFORE
_ THE INSTRUMENT IS SWITCHED ON, R

(A) NOTE THAT THE PROTECTION PROVIDED DY '
- GROUNDING THE INSTRUMENT CABINET MAY BE LOST IF
,ANY POWER CABLE OTHER THAN THE THREE-PRONGED
) TYPE SUPPLIED IS USED TO COUPLE THE AC LINE VOLTAGE
' TO THE INSTRUMENT, ' o .
, i : ' o
(B) IF TRHIS INSTRUMENT IS TO BE ENERGIZED VIA AN
- AUTO-TRANSFORMER TO REDUCE OR INCREASE THE LINE.
. ©+ VOLTAGE, MAKE SURE THAT THE COMMON TERMINAL I$ '
CONNECTED TO THE NEUTRAL POLE OF THE POWER S
SOURCE, o L

t

- {C) THE POWER CABLE PLUG SHALI, ONLY BE 'INSERTED
o INTO A SOCKET OUTLET PROVIDED WITH A PROTECTIVE
~ EARTH CONTACT. THE'PROTECTIVE ACTION MUST NOT BE'
NEGATED BY THE USE OF AN EXTENSION CORD WITHOUT A
| - i PROTECTIVE CONDUCTOR (GROUNDING), . .
. i . Pl .

-

' o . '_ . . . . - —y . - -
|
|
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' Model 3776B | n 5 - Instellation

r 1

v
I

, 26, Power Requirements o _ !
¢ 2-7 The instrument: requires a ;)ower source of 115V or 240V ac, +10% ~22%, 48 o 66Hz single phase, The
maximum power consumption is 100VA. Refer to Para 2-49 for detailslof the internal battery associated
‘ ‘with_Asse‘mbly Al4 (Memory). .

-"@\2-8 Line Voltage Seliction and Fuse
1;'2-'-9i The Jine voltage is selected by the rear p.énel switch labelled 115V and 230V,

. CAUTION -
Before connecting the instrument lo a power outlet ensure that the
line voltage selector is correctly set, and that a fuse of ‘the correct

C
' _ rating is fitted,

U l| 1
!

ii--lo Fuse r:’atijng; are given in Table 2-1,

S . o Co "_. ’ .:. . . : Tablez-l [-‘uses

L Nominal | Fuse | HP Part
L J Line Rating | Number
sy AT {2110-038)
230V 2AT  |2110-0303

1
'

- 2-;11 Power Cable

[ :
t

: . 2=12 This instrument is equipped with a three-wire power cable. When connected to a power outlet, this
- " cable grounds the instrument case. The type of power cable shipped with each instrument depends on the
- country of destination, Refer to Figure 2-] for part numbers of the power cable and plug configurations
avajlable. The number shown below each plug 15 the Hewlett~Packard part number of a power cord
equipped with that plug.’ If the appropriate power cord is not included with the instrument, notify the

- nearest Hewlett-Packard Sales and Service Off ice and a replacement will be provided.

B

2
i
%3
.

31201363 81201578 81202965

© 01202104 81204369 || 812041689 |,
H I ) : 3 ) { !
: Figure 2-1 Power Receptacles -
. i R : . : . ! L J
- 2-13 The colour code used in each power cable is given below:
b Line: ' Brown Vo Ground: ' Green/Yellow =~ '/ ; ‘
Neutral: Blue AN : .
L ’ - ) o - o o !
Y b Vi | Lo 5-: ‘ ) :- ‘ . oy . _.‘ R )

1 B : y o b .
R Y ! o AL . .t EONE I
s 1 £ [ )

. Artjsan Te§hr§o|o‘g$l Groups- Q‘uality Instrumentation ... Guaranteed | (888) 88-SOURCI_E | www.artisantg.com
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Model 37768 L | ~ Installation

' © 2-14 Operating Environment '

N Lo2- iS Temperature - The mstrumcnt may be operated'in temperatures- from 0 degrees cenugrade to +55

.- ~ degrees centrgrade. - ‘ : - !

i B : " . . b 7 j . " ‘

S ‘ -2 l6 Humidity - The instrument may be operated in envrronments with humidity up to 95%. However, the

l ST instrument should also be protected from temrBernture extremes which may cause condensation within the

3 ) 'mstrument S , L ' '

.“.} oy ) o ) .i ’ ' T \‘-‘ 1 o ‘f‘ |

' o 2-[‘7 Aitiiude - The-rnstrumem may be operated at altitudes up to 4600m' (1 S,OOQfl).;;

T _ 2-18 Air flow - The ar intake to the instrument is via'a fan mounted on the rear panel 'i‘he air exhaUst is

. v+ viathe perforated side panels. To provide adequale coolmg, an air gap of approximately 3inch should be

Ly mamtamed around the mstrument S ST iy ."' R

' R . _ ) . : i - : J,_‘.\. : .,1\' ) 3 ;‘J, . ':I‘.!r*,’ .
' o i] o : ' n . 3 3 1 [ ! PRl , ! Ilrv ., ‘-;"‘I

g 2-19 MATING CONNEC’I‘ORS . _ . T ST

. -,\H P - . . . ! : T : \‘-. SR : '}; Lo ';'”.‘ : N ' )
: RE ‘L‘_ b 5, S

' | 2 20 The connectors listed in Tables 2-2 and 2-3 mate wrth the’ 3776 PCM Termmal Tesi Set Detalls of o

o HP-IB cables are given in Table 2-4 and details of the mams power cables are given in 2-1. Figure 2~ 2 _
- rdennfies the front panel connectors v BN : N S {
: " Lo R Co T.' .
. .' . .,‘l-‘ . : : : ;'i" L . ‘:r » ) 0 ‘:\‘ lt o i‘.'l‘," w.l\ "_15'1
o o N ,\prlt.- -" i{qar i’p}iei Conneptors il A A R !
' K \ ) - , ' - o ‘Tr} l.l'l.I: o :r‘ ‘ [. ". le.g,i‘,il | i : llllli) 1 .- i'.. "Mi";'rll H'I.‘:J J : ;r, ”‘ . u ’,‘r‘-/"-: "5."‘:' o (1 PR
' i T "Ju'f R A N NE ORI TS (NS
L EER i! : Vool L HP Part '-'r\'l;‘li oo H
SR ?Refere'néé- L ll't Ry L |
' : o - :, s o BE "“y‘u ) 4y lr’c:t:oinp R i J NUmbP’ I d " 'rﬂatlng’ connact&r i |1 i
, “ RN : sl !,Es . ) : o ‘|H|‘| L .
AR R JSEE NOTF BEL W LR AN
- 1 )i Y/ : ! ¢ ; i
i ' I ' i”] ,' oo L ! L

#DIG Tx cr.ock |

. | 12501253 “‘bkandard ) BNC
ol o 1o suit car;lie diameter
J“'}«‘.';i L (.\ j. ‘ 1'“ i‘i; h ]\B.gl: - ' ! , M i!"‘;_
e S L | B! 12500052 -
" A0y

G T T A copiar: 125002851
" i‘ 3 i -f FRE IRV T : .‘l'i e ";“; BUSJ/OIan}ph 1250 0050!

b -.';. . ‘:',‘ (I TR I A

o R B o i) e ! o =
l HP IB Connector / 'iw: Fih ,12_5.‘1-404,0{* 1251 0293 :.'.‘.,-.. RS

DIG Rx DATA OUTPUT 1251 6503 ¢ ‘1251»0219

lil

...',": - . -‘1F rv‘;' uJ, "".; E:_ ) ;A "f g gl l'_' v L«i}.\: ) 1” 5
‘/15:’ B R sty o

Note. J’i - J4 ﬂftedjon rear panei on h??GB Oof:on 004 qni T \ l s
'i For deta:is and conpector configuration refer to Tabie 2.3 and Figure 2 2 on foilow- .
; m o — i

o h
' r
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}] : . : . . , . .
: . . Table 2-3 Front Panel Connectors J ‘
o S i !
+ ' . ' N f '
- : ' ' : 3776A/8/ ' HP Part '.i| . Mating Conn,
G Funetion .an Option Connector Tvp ' Number Part No. '
\) )
: , A | sTD,001,002 | Siemens * 12616686 |- . 6060-4444 .
e | sTD,000 WECO 310 1251-30869 1261-3060 § ' i |
B | 00z : j2dg . -1251-8580 Ord. Banana
: x| | 004 Trompater - -1250-1639 1260-1413
A . . Lt \ . Yy '
R : | a | sT0.001. BNC (760) 12600610 | 12601448
AR R N I 002 Siemens 12601077 1260-1078
’ i B | ":\ Y Lo f', C - ' . T
¥ < B | ST0,000 | Bantam 1251.3677 1261-0696 . . ‘
o ’ G i 1 } ] : s
3 : A | STD,003,002 | Slemuns® - | 12615586 5060-4444 '
Lo . K ! s, .i ' ) P : ) CE .
v _ ‘ s stho00r | TwECH B3I 1261-3069 1261-3060 ,
o 1 LA B | 002 S 1240 1261.8689 Ord. Banana ‘
A . ’ Tx . 004 _ Trompeter 1260-1639 12501413
' A |:STD.001 ' | BNC(750) 12600610 | 12507448 |
: | 46 .| 002 : Siemens | 12804077, 1260-1078 , K .
i ’ . . oy
, B { STD,000 | Bantam . | 1251.3677 1261.0685 5
' A | STD,001,002 | Slemens 12616686 | 6060-4444 . ‘
. !
- _ | . ,
J2e 'l sTD,000 | WECO310' ;. | 1261:3089 | ' 126-3060 l
S ' Bx . | 8 j ooz - 240 12518580 Ord, Benana i
; _ . N ! 1 004 Trompeter 1250-1639 1260113 )
T IY o, . “K‘. P - : - N 'y
N §-“ Pretoapgy (08 | sTD,000 | Bantem o | 12513677 12510695 '
4 - ; " .‘ - i . : .. :
. z © 1} A | sTD.003,002 | Siemens | 12616886 6060-4444 J o
! ! i . S . . E o - J !
S . T STD,000 | WECO310. . | 12613050 | 1261-3060 L '
ARt o ) ™ 1 8 '} o002 | r240. | 1251.8689 .| Ord.Banona a
N ‘ ‘ s Trompeter '1260-1639 | + 12609413 |°° ¢, E
7| B | STD,000 Bantam 1261:3677 |  1251.0695 N g '
_— : - F
' * Loceted on rear pariai on 37768 Option 004, Two sets . ’ - ; ) L
‘'of cables ere availeble {tee para 1.26 oh Poge 14), ; i ) : '
: t e Lo . ‘ {
! RS ) . ] F . . ! ]
L - : R ~ 3776B{Option 004) -, - -
areA arye8 g ' \
Y ' ’ - o C oG AN AN DIG . .
o | l . | . - . BTkl Rk Rx ST
. i 5 B ) ) ) . o I.‘" . , ! :
B Al Il[a: n]l\ﬁu 2| |Le JIJ S \ - - '.'
M A N OLOXOJO,
]- . t b 1
X ; ) - . l: LI ) ) : T : R : ,
S o ' I ‘ N i - ' . '
B i . N
I \ t JJII . “;:’IJ ! :

3 _:Figlfre 2-2 anﬁecior Configuration

\ I | . '
S i b L [ co . ’ 'y T !
. ) o ] ’ i ! : c! - | 3 I
i1 . . . ' L ‘ i o . LR L) l I . ‘ H
Y a L o T : T » s
L S DL 1 o . i i ' ) Ry ’ ; . i . ’ :
"'”‘mI"ial‘\l?wl'l||f:.|}’m Sy Artisan. Technology Graup - Auality Instrumentation ... Guaranteed | (888) 88-SQURCE | www.artisantg.com’ - A
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Model 3776B

S . } Co

2-21 RACK MOUNTING

lnstalla't"ion

2 22 lllustrated in Figure 2-3 are the three Rack Mount Kits avallable with the 3776. See Paragraph 2-[8
regardlng the cooling of rack mounted lnstruments.

7H FRONT HANDLE KIT
- IPROOUCT MY 1770mm B DGO in|

" HP PART NUMBER 5081-0080 K0#Tion ¥57)
s

. 7M'RAACK MOUNT KIT
. WITH FRONT HANDLES
IPpcnuc*r HT ¥770mm 8865 wl

HP PART NUMBER 5081-0084 (060N 833}

. !

-

.

S es

PN
l
1
-
- m L
-
L .
CONTENTS
ary ?
2. . . FACNT HANDLE ASSY .
A FRONT RARDLE TRIM
N . s . I n D0 BLREW

INSTRUCTIONS

it
L
) REMOVE EIDE TRIM BYRIPS
* 3-AFTACH PRCAF MANDLE ASS ¥ WLEW & SCREWS PER BInL.
1) PRESS FRONT MANDLE TRiM IN Py ACE.
Tl i !

o © . INSTRUCTIONS
¥ RENMOVE SlDt VAN STRIPS

2/ ATTACH RACK MOUNT FLANGE AND FAGHT i‘ANDt! ﬂSSY wWTH
4 BCREWS PER 3I0€

© 3 REMOVE FEEY AND TRT STANDS BEFORE RACK IIOU"ITIM) '

O ] ‘I" ‘ ]
3
I = '
1 : , ! I ',; 'l ‘ 1
Sl i i 1
i . :
. | | , o
Sy . K ! - ,:
K ] L .o o : ,
. i . . ) R B
s, -‘." o e 1 . i -
Y R ! 7H RACK MOUNT KIT . . oo com:ms
WITHOUT FRONT HANDLES oy
- PRHQCURT HT 1 2D lﬂﬁ'}ml : e F‘C'\ MOt FLANGE
i ‘ o, L.t R ) AECRIW
. e Plll‘_;rduul!ll so.!-oorl:lo-rno- v - } I’
- I ' - : ' INSTRUCTIONS
. L . Rl - 3 LY ! , )
! - | b REMOWVE BIDF TRIM NTRIFS. '

Artisan Technology Group - Quality Instrumentation ..

7 AYTACH RACR NOUNY FLANGL WiTk § BCREWS LR BIDE
3 BINOVE FEFY AND TILY BYANDS BEFORE RACK MAWNING
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' 2-23 HEWLETT~PACKARD INTERFACE (HP-ID) BUS INSTALLATION ' N
B ! ‘ ‘ - ' " : ' . b '
'2-24 This section contains information and. instructions on the installation of the 3776A and 3776B PCM
~ Terminal Test Set into a Hewlett~Packard Interface Bus (HP-IB) system. R S
- 2-25 The HP-IB. is Hewlett-Packards implem;htation of the IEEE Standard 488-1978 (Digital Interf: re
- for Programmable Instrumentation). This standard defines a physical interface and protocol which enables
the remote contro] of instrumentation systems. x b
: P . R o . - ' v | “\
' 2=26 Connection to the HP-IB i v o
' SRR . _‘ e /\ ,
| . Logic Levels ) - e © .
S " The HP-IB Iokic levels ’ | S / S
..+ are TTL compatible ie the . % ', sGNALcommon || Z2) (| snien'
ol . true (1) state is OV dc to, SIGNAL common TwisTEDWITH PN || 8 Bl AT+ ¢
+ 0.5V dc and the false (0) S SIGNAL common TwisTeowiTrein 1o (| [22) (G}l ska ;
;. Stateis+2.5Vito SVde, SIGNAL COMMON TwisTED WiTH i @ || 23] [83]|| 1re o
: e _ : SIGNAL COMMON TWISTEDWITH PN, 8 ([ (20} [B] [}f nDAC =
+Mating Connector SIGNAL COMMON TWISTED WITH PINY 7 ) nrro
: o ' . SIGNAL COMMON TWISTEDWATH PIN 6 |t [18] [E]||{pav . -
, - HP'1251-0293;, . - , v e oD @) eos
\ . -Amphenol,lSTl-SGZO?O - o p10s || (8] (D]l oi0e
o : i . D107 )l oros
Vo C ) {pos |[|3) [ZJ{|| ioz
\ . ovos 103 (1T}l oroy
\ . / - ‘ Ny I-! : ., i,\,_i. .
. ; | " TYPE 57 MICRORIB3ON CONECTOR - ,\/
> , Figure 2-4 . HP~1B (rear panel} Connector '
 2-27 The HP-IB connector 6n the rear panel of the 3776 provides the physical interface to connect the
. 3776 into an HP~IB system. Figure 2-~4 illustrates the connector pin configuration. Devices in the HP-IB '
' system may be interconnected in any suitable arrangewment (star, delta, etc) using the HP-IB cables listed in
- "'I_‘able 2-4 provided the resivictions given.in Paragraph 2-28 are obeyed. oy !
- | , : Table 2-4 1P~IB intgrtacé Cab‘les"i,' ' J : '_, :
. -r [ } l). ' ' : - ) .' “!"t!; |":: 1 J." |
. : - HP-1B SR A N o _
; ; : . | Part Numbers | Cable Lengths | = R
E : - F 1§ . B N o “y ] . L H . i
‘- ; N o 1o : ot : ' o
] HP10833A tm (3:3ft) [ ,
e ; HP10B338 2m (6.6ft) . ; i; " ) !
ST " HP10833C Am (13.2f8) o} o
I o C HPIOB33D | 0.5m ().6ft) |0 ;o |
‘I. H : !' ‘) . - 1 . ’r ] .
i o v , o C a o : FI ‘1. S
L .l o ..'. l ( g T . Y i .1. .
.." 2-6 :|  ‘ -‘i"el . 1 X . ]1‘ ’:3!-‘ .
7 - ‘,._. . \-' - ’ 5|!| . ” | b - . |
] . :A‘rt'ifs"arj Téehnology'Gro"u_p 7 Q'_qalify::I_f}s_tri"ﬂ‘mla_h'tationj B Gl_l_érantgéd | (888) 88:SGURCE |1www.ar'ti_sant_g.c6r,n:_"‘ W . o\
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P TN C
. RPN : . .
S P ‘ : CoL
s i o) : L it i
N g : [ H

: ¥
2 28 To achteve desrgn performanée, restrictions are placed on the length of HP—lB system rable as follows:

i
1

‘1 ol The total length of Hl} IB cable used to interconnect devices on the HP~IB must not exceed 2 metres (6

feet) times the number of devices in the system

1

/
2 Thc total lengtp of HP-LIB cable used to inter éonnect all devices must not exceed 20 metres (65 feet)

Y P

225 3776 CONFIGURATION ST | _' IR

. tor/plotter or as a device {addressable). under the remote cont rol of a separate system controller (normally a
~ ? computer or computmg controller). : :

!

' 2 30 The 3776 may be configured etther in the TALK only mode in an HP -IB system contatnlng a prin-

z-:u 3776 lnTALKONL\' Mode . "+ Y o

X ! ) . t ),
R 2-32 In the talk only mode nn output suttable l‘or a prmter or-plotter is plovrded at the rear panel HP IB
- connector, G - . .

L

I
2 33 When the rear panel lHP -IB ADDRESSABLE/TALK ONLY switch is set to TALK ONLY, the
requtred output format is selected with the HP-IB ADDRESS/PRINT FORMAT swrtches (A23Sl)

R ; oy

2- 34 The output formats avatlable are tllustrated in Table 2~ 5 o _ N o

2 -35 Suttable 80 column prmters are: Hewlett Packard HP 263lB HP 267IA/G and P 2673A !

2-36 Suitable HP GL plotte 75 are the Hewlett Packard HP 7470A or for programmable paper advance, HP
9872C/D o . _ . _ A N

- . \ s . : : .
NI : 1
P!

'

: - . , ! : T
) 1! N ! o ' 3 1 ' 3
i _ ] ‘ ' \ — PNR ON SRO' :

‘.‘. o y L : _ — €01 iK RS, o R :
0o : o R : AODAESS — ALK onu ‘
BT | " R ‘
t R3 - ;
AR co | g Y

l 2-37 3776 Con!igured asan Addressahle Device
' _ Flgure 2-5 HB-]B Switehes - 3776 as an Addressable Device

2 38 The setting of the TALK ONLY BWlth (see F:gure 2 S) on thc 3776 rear panel to the OFF (0) pOSI"' ’

_ tion conftgures the 3776 as an HP-IB addressable dev:ce under the remote control ‘of a separate HP-[B con-

‘ AT troller. Each device in the HP~IB system requires a ‘unique address to enable the system controller to dif- '

£ v ferentiate between the devices. The address switches AQ.to A4 shown in- l‘tgure A2-5 define the 3176 ad— '

dress (addresses range t'rom 0to 31) PR

Lo . .
} B Lt . B : . - AR 1“ f S ; e b . }
o DY [ - .. ERTE R . ’_ . ; ) . P E } * )
N ' ; P e Cod g C : : . ; ' ' ’ B
P R . -y ‘ : i . oy . !
I T T T : o B . N AR RS B R - : LR : f -
i K i ber } Lo g B b ) . S Y | | R ' ) '
- ey e i e . N o T s . ' . . s 1
o o R = L A N . . I \ L B . (R . [ DRI 4 . R
M E 5 " N N . L "

R R G100 I . LY : & ‘ R
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', Model 3776B . ° . SRR o : 'H . - Installation l
c i : !
! ..tl ) N 3 | :. : H .
C - Table 2-5 HP~IB Output Format .
i TS i R : . ‘
y Binary value o . Typical HP-IB !
| of PRINT, FORMAT OQutput format ADDRESS/PRINT FORMAT ,
| switches . ‘ Switch Setting ‘ .
o | a0 e 54)1 , { S A
[ . | : | . " - I i JI . : I . ‘ ' } . b
{ER T [ SR .~ - SR L l
Vi 1 . "(B'INARY SR IR L ’
s 1 L S ok : biooty b i
g ‘;‘_'!; 2 The 80 coiumn prlnter I
l|§ i output format'icomprises ' .
TR _a header which ‘includes T o e ,
AT . — to} an wup
, FRR AR the measurement code, | seontas K omr
| ; A “operating mode and meas- |i- " ‘ ,
' SRR urement parameters; and - | o | .
! : 1! i IR X the measuremept results o fodma '
' Lo ,output i . |
v ) tha o ' ;' ! ! a
) "‘ l'r}l SR S I ; ‘ : n
) . Settlng for 80 column printer ‘
¥ - N ; ‘ output: .
. i ' " ; 3 L il '
¥ 8 to 3! Plotter outputs HP- GL* ' .
_ | A3 or A4 must 5 l SR ! .
. ‘A3and . ,
‘y{}J : Ad=) not title axes - imme
A o ] A8=1 no CCITT mask S 10t e ey
4 " | A2=) auto paper advance “ masmss —tx oay
. : , Al=1 Y axis scaled :
) Py A0=] X axis scaled o ' '
o ' . o -
; / ! ) ’ i '
i e ’
! N
R 3 ' i , Setttng for HP-GL* plotter
3 A J A output, '
' o . with title and axes
- : ‘whth.CCIT mask. :
) : Vo Without programmable paper , '
. ' _ advance
B TR Kt , “with ftxed X and Y axes, b
LTy '| *HP -6L Hewlett Packard Graphics Language D f,,‘ R
H . ‘. ' - 5 o . ‘ ; " X
I N :. ; ) o, ! -
28 ; ' N At * -
T X 3 ! S 3
l ‘: . '.:‘,.‘ 1{ . o t ' . ¥ .
e "l i A R
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H N . ¥ X ' [
" ) 1 ' . ) o . . . ! : ! . A ) t ) i
' . Model3776B —_ K . - Installation |
I -,“f i . . : o ) . - ) . V ),‘: ‘ t ‘ i .
L R : ; . \ ' L . ,
a v B ' ) t 4 ]
' ; -39 DIG Rx DATA OUTPUT (rear panel) Conneetor Co o . oo
'_2 40 PCM btt patterns apphed to the 3776 front panel DIG Rx input may be applted to other measurmg ,
o equipment through a suitable TTL interface via the 3176 rear panel DIG Rx DATA OUTPUTHFISUI'C 2~ 6
B . © iljustrates the:pin connecttons of the DIG Rx DATA OUTPUT N DATA is the seria] T‘I‘L data and is for- '
- matted low true. B : _ , ) :
o i ; ‘ , - ‘ 3 v ) . \ o )
; v ' v ‘
" Gt BT LTH SYNC ' ! L LurH b
. Rt T FRAME SVNC t - HUL TIFRRANE. SVNC
: R e ©,  CND& 1 GhOL
_\r-.. : ,!r ! ' ' o ug%t‘.&;inn | '32"'_\ 1 5_:? t 51;:: ; N nntu\‘ :H!l:knt[té.upt:u. ‘ |
4 :7‘.. ) 4 L ',_ : . ‘ I‘)I
e . 12 3'7-*4'_-5“5“3 8. ‘ ' ’
N _ , 10 0 0'0 0 0 00 '
3 ? 9 1011 12:13 14 15 s , ¥
L ‘00 00000/ g
| U R LA R
- . =] " /47 ’717 ,}7 ! v, 1‘ h 1 I
L o GND GND | L : ' J' . N _
' RN !"' . :unratnneau.nstcnnt LConTROL tp3 - GNB2 NS RE) ey sionay o
‘. v ! . i . L
.A‘V | :jhi , |! . S 1 t 1
.:- . .:. . }_;J' B 3 | =. ‘. . l} , . lw :F.'; I_ i " , ; |
. ' S Pt Figure 26 DIG Rx DATA OUTPUT Connector
9 - L . ’ " . ‘ - } . . . ’ : ;
f_--;:" ' : L oy : B S o
i S 2 41 STORAGE AND SHIPMENT : ' L ' ' SRR
12 425nwronment o o R e:; T | "
: ‘ll ‘ R i ’ ! . 0 - L ) B ..' P
. o '2-_4’3_ The mstr,u‘ment may be stored or shippe& in environments within the following limits; - L
e R o ’l‘emperatu're' i . ——1 degrees centigradeto  © -~ .
. S o a . R +75degrees centigrade _ o
B ATR NN L Humtdtty - - — 90% o ‘
B ;-; - Altitudes. - w15, 300m (50, ooom N
l_ " 2 44 'l'he tnstrument should also be protected from tcmperature extremes whtch may cause condensatmn :
T w:thm the instrument. A :
. L 2~45 Pnckaging L : o c o . | , RS ; L ‘-!.
: L. b . < f ! ‘ :
. - i i ) v : ! !

2 46 Tagging ‘or- Serv; e~ If the tnstrument is being’ returned ) Ilewlett—Packard for servtee. please com- ..
' - Plete one of the blve repair tass located at the t‘ront of this manual and attach it'to the instrument. . ‘)' S ;
‘-, . T S

Lt I

RS |
L 2 47 Oragmal Packagmg Contmners and matenal identical to those used in the factory packagtng are )
B - avallable through Hewlett-Packard offices. If the .instrument is ‘being returned to Hewlett~Packard for
- servicing, dttach a tag indicating the type of service required, return address, model nuthber, and t'ull serial 7.
Sl number. Also mark the contamer "FRAGILE" to ensure careful handhng In any correspondence, refer to v
the tnstrument by model nUmber and full serial number, AT ; R co
Gl R ") [ T b : L
- o ) i ‘. ,.‘-' 1
!.‘.1 __:yj._ . : f ) i ' . . \
‘.. ! ‘l T i ‘ -y ;‘:} ) , l,...l , I? o i y ‘: 2.9 }
. PR - i 17y 1 . ) [T
s : j ! ’
B TR N ’ I Ly 1 ) '
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o Model 37768 « ) I Sl ! L y ‘ Instnllnllun '
) o L | c o . , ’ . ‘ ’ .‘ | .

,,1’:5.‘ . ‘ . EN - "‘ .' . 0 " R ‘ o s : ! A‘: :
. by v a0 ' ' ’ a0 o L
oo l vy . ! 2 i} v ! l o J ‘ ‘ ‘ .
-48 Orher Packagmg - The followlng gener.ll mstruenons should bf. used for re-paching wrlh commerclal-
y ly avmlab]e materizls: '_4 ; . ; Vo , .
\ 1 . i bt Co N
b (a) Wrap lnstrumem in. heavy paper or p!astlc. (!f shlppmg to Hewlett~ Packard office or service centre at-
tach a tag md:canng type of service requlred returp address model number and full serml number))
; S i oo .
(l'. Use strong shlppmg contamer. A double»walled carton of 350-pound test matenal is adequate. B '
~ {c)Usea layer of shock absorbmg matenpl 70 to 100mm (3 to 4 inch) thlck around all sides bf the mstru-:
L ment to prowde firm cushioning and prevent movement msrde the contamer. Prorect lhe controll panel ';

T i wnh cardboard ST R . . :

o (d) Seal shrppang contamer securely G '!' Lo o N .

} IR . : ) ’ S, o ;

‘ (e) Mark the shrppmg contamer "FRAGILE" to enst.\'e caref ul handllng ST o

1 . . RN ; i . 5 ‘ '

'f‘l ‘ (f) ln any correspondence, refer to mstrumem bJ niodel number and full serial number. ' '
‘ | i t i | L i ‘ ) ; 1 Ty | ) f ! o

-49 INTERNAL BA'I‘TERY Voo 1’ - : | - e '
' }_." . ' Lot . ! . o ‘ . . . . i ] . L

v ' Yo WARNING .

, N ny - DO! NOT INCINERATE OR MUTILATE THE BATTERY l'l’ - ‘ :

R MIGHT BURS’I‘ OR RELEASE TOXIC MATERIALS CAUSING o - g '

‘ ' B ‘; PERSONAL INJURY ,,‘ T S , .

: ='; R ' ' . . : cl .

N 50 The hthlum battery on Al4 (used asa power supply to the non-volatlle memory) should be checked

amiually Life cxpectancy of the battery is approx:malely 5 years e | o =

.' o R f [ 'F i }:Y. ~." ‘ - : . : J 1 . ' o =:‘ .';'

Ho "_. - : : I_. R . : B : . - s ' " ' o
. ] | I i r A . , 1
] ! : ' ! " ¥ , , ; it
} " i !
?: ; | i . , . ) i
: i "‘ ‘ ; f i '
: L . L ! . . ti
[ ' i \ : ' ‘ ¥ 5o PR \ g ] .
! ! : ‘ [ .
H f H | ] !‘ i P i .
| " y o ‘ . , : ‘ i, ‘ |' ! ; fll k !:;a‘ P |
r . P ' R Lo ' s
§ L o ' | . l
nh \ o ! ‘ g ‘:f ‘“ ! .
i iy I Y .;-J . " ; ' 'A} FI o .-“1 3 | .
L R S N S .
’ : ? ol 1 P | v Ty 5
ik b f i ! :
S o }. oL N f.! N _ U n . b : .
: . \ : o g ! ! ;
i y g :J d ) P . . . ’ ‘ \ o )
Ty % . r‘i L , i 1 . 1
} 1 ]j; 75] : : ' " i '(!,- ] | /o
a:‘ ! 4.'- L i ‘ _‘J.'|F 2 o o { '
i Py i

' ) 2"“[0 . ' 1 1 :' s by
SRR , ; - I ;‘r!'-" ! '5 ‘:' B TR \ ' I \ ) ! '

P T T R e Lo " ! S
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‘ JiMadel 37TBA 0 R R ' © . Getting Started

. BECTIONHI
. | .~ .+ GETTING STARTED

‘,;31—1 -m"ritonum':’oN
KR ‘ ‘
| '13 2 Tlnb aetnon provulc afow cwcrcncs whn.h are designed 1o give you a basic l'amtlmnl} with the front
‘f pmlel controls I‘hc R Opel,ptmm fc,ltured ares
AU L Se;tm:g lllln!nsnm -1nd rec.cm:tlllr lv.vcls

B R ‘ 0 ,
: R 4 Runnmg a smglc pomt measu:cmcnt

[E. . N

° Stormg md rpl—.llllllg mc.lsnrcmunt p.lr.nnclers " ‘_

b !

° Ch.m;:lng pdrameterh in a multi-point menauremcnt

. .. L‘Inserllzlg fmd deleung mensuremenl points .
: ]

ML e Using the commot keys |

i A :
| P

S ' . ‘Selnng up btcksroumi and foreground PCM

I \ R Dlaphymg lhc pomls ot a n}uln ponnt measurcment

' S LScttmg Up ch.l?mels | - | _ ' .
LR K B i \ 3 S : R N
a T ‘ o Tmnsmmmg .md recf*lvmg b.ickground .md t‘oreground PCM '
- l 3. 3 At lhe end-of ;he section there are some notes on te.nures nut covercd in these exercises but wluch
. mny bc usefnlly uwd as part o!‘ ) Lmnlnnsatmn exercise. ; . :
= E ;3-—4 BEFORF c.mrm(. STARTED L o o
o ‘ 3 5 Check that, the VO[ ’I‘AGE SEU[ C'[‘OR on the rear p.mcl is set {0 the torrect posmon for the mpply
- f,,_‘ Ubemg used ' N S
i C.heck th.u e DIG ClOCk INT/L\'I switch is 522 to INI L |
R I E Chv*ck tlnt thc other rear p.mel sw;tn.hcs are sy as tollow o ‘ ,' | N i'
5 .P(.MI’OR_MAI‘. R B 0
L S HDB3 o |
l = CTALK oNL)f/Amez'SSAm.E, : .A"DDRESSABLE | L |
= l C‘onnect thc DlGl[‘:\L IRANSMIT omput to the IJIGI[:\I RFCE!\'I mput : '
. 1 '
Conne»t the ANALOG TRANSMIT ol.tpul to the ANAL 00 RLCF[\’E mpm. o .o
l R ‘r o | -1
- i ‘ i
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' Getting Started

‘OK now yqu now what to expect ...$WITC}{ ON.- 2

kﬂblﬂﬂ\ mmmqﬁ_uma FRANIMEY NALCS NEZEIYE DIGITAL MECEIVE
v SRERE|  TES e [ D ﬁ
a | G a8
1300 bat !}J_!% , ¥R UNEAL 1EANAL
looo-@ @@@JUN»@ > 00 ©

1

i

3=6 GETTING STARTED

t |

push the button. . o

1.

]

1

L
)

3-7 A few thmgs happen fairly quickly »t swltch-on und you will want to know what to expect before you

3-8 The switch-on routine performs some basic self checks. These take a few seconds and only produce 2

dlsplay (an error message)’ 1f one of the tests fails completly.

3

3-9 The last p.m of the switch-on routme reads the HP -iB ADDR[SS switch and displays !he HP- -8
ADDRESS or OUTPUT FORMAS depending on the setting of the TALK ONIL Y/ADDRESSAB[ E s'vllch in
thls caae, thh thc switch set to ADDRESSABLE the HP IB ADDRESS will be dnspla;ed

.!l
e,

1 . |

3-10 The Default State s C

3~ ll 'lhe mstrument then dehults to;

TR
Sy .

AN Tx AN Ry OPERAT ING MODE selects the GAIN' I‘ONF measuremen!L* and dlsplays lhe def'mlt

{ B
4

TN '
#‘:"f;‘li::"l N

0’

i
fy

PARAMETERS 0.8ikHz, 0.0dBmO. The AN 'Tx and AN *Rx uhpedances and dBr. lwels nnd DIG Tx .md

DIG Rx channels ate set to.thejr values at last swnch off ;

‘i
\ ' 1y

Artisan Technology Grbup - Quality Iristrumentation ...

e
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Model '3776A

Gétting Started

[@ 'lTIbA P(I'I TENML' TEST SET

F”o-" -y 0::.:“: .HDBE FMGU(NIY My “ LE¥IL “ AE3LLES “
6 (& @ LE/EH it 00 # |
“ Ml“‘;ﬂllﬂ‘“ ’Ilﬂﬂi Wlﬂlﬂliw {ONTREL 4

" a—
“"[:]—'8"5‘--'3‘ E]r:o: pot @m Gj D Cj' C] B & wme @@ ﬁ’j

H@_’i& AR e (] e O B

AL v
. J
- [l ) @"'ﬁ“ @ anm PraT MEANALE TRANShLT, NALOG RECEIVE pioiTAL AECEIYE Y
—pEay  Ab  DOF o . v
. v PR PR Dt . .

IIE -y "E”-!l"a oup | B[ REAN:

,,“D—o—o-o—o @Mn

O RE A G

T EROT MANIADON  Wruee

| - 509e - (] =)

o0 oq umﬂ (> ©

USER DEFINED DEFAULT .
{STATE'AT LAST SWITCH OFF)

3~12. ANALOG MEASUREMENTS =

1

3-13 The followmg exercase uses an analog to analog GAIN TONE measurement’ to demonstrate dBr selec-
" . tion and the eff'ect of dBr on- GAIN measurement results. 1 ? T
- 3-14 In this example the measurement i» to be between a point s 'a} ~7dB relative to the GTLP ie ~7dBr and
a pomt at +3dB velative. to the OI‘LP ie 3dBr.

. 1

- ..
[
'
v




! i : k i

_Model 3776A | , ‘ Co 'Getting Started
‘ ) . ; ‘ ; . v K | ‘
.1 ‘ o . . .| o '
' '. { - ! |

3-15 SFT'IING THE ANALOG T di Lrvu. P " . .

3-16 Presa thc I/FACES Tx key io display: ‘he Tx dBr, one of thc Icvcl d;glts should start to flash (SET,
LEVEL is automatically enabled),

' i
!

Fﬂisnusncv kHz _ LEVEL “— RESULT S

> samEy | ey T
> ,! 7y

Use the + >1 ] keys to set the level to -7.0dB, ,

T FREQUENCY Kz S LEVEL w— RESULTS

‘ | . | [[_/da




{

- . - . .

Mddel‘f.?b?'m“\‘ . _;i_,”ll:!:“ | '

3-18 Now press the I/fAC[.) Rx key and bel the Rx dBr to 3, OdB 1 ':‘ 3

LFFRSGLIENCY kHr “ LEVEL “ RESULTS

B I'

3~17 SETTING TIIE ANALOG Rn dBr LEV[ZL

Pt
o
i ’.F>"“ ‘ : 1

You have now set up the measurement ,.PRESS RUN. -

" . i\\

3-19 RUNNING A SINGLE POINT MEASUREMENT

- 3~20 The measuremenl selecled before the I/FACES key was pressed remains selected. It is thcrefore pos-
sible to rup the GAIN TONE measurement at this point by pressmg ti.e RUN key. You can check this by
‘toggling the [/FACES key off thc GAIN TONE measurement is indicated and the measurement paramelers
are displayed. r ,

1

FREQUENCY kHz "LEVEL “ RESULTS — :

._. _._ o ‘ dB
aer 00 e Ny

1o

v ' o : ‘ —COHTROLQ
| l} ! . ; ° i |
. i i
, ;./ we sig O ‘ |

AL QO

. ' ’ : S ' rAL0SS O ‘ “u: ;
. ! i MFA LOSS 5 ;
. ’ g ! I ° @ % bt

e _J

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

3- 21 The receiver expected a signal TR higher tlnn the Ty vutput because of the dBr scmn;,s But you
have darectly connected lhcm The mensuremem result (gain, which is relative) wnII therefore be -10dB.

3-22 STORE AND RECALL

. 3=23 In that example; the measurement leve) was OOdBmO Suppose you chose to measure gain at a dif -
\ferent level, say ~10dBmO0, Here's how you can set up the instrument for your own requirements, and store
this setting for future dse.

Press SET LEVEL and use«th; e | ,],}key: to set the level to -10.0dBmo0, | o

bE q FFHEGUENCY kHx T | EVEL “ RESULTS -3—

2 !.G- r?“)futuﬂiwr*ﬂw,’w gy 8

oG Bt
; r"*: = { 1
@ A L,[?LJ. :

e : e | ‘
\. - J
PARAHETERSqSETH F.CSNTROL _—

‘ INZERT l
i () G F|| o (90 g
PARAM  PARAM no 8515 O
ALY O .
D D "DELEVE FALOM O [—2] l ’
0 out — : : ﬁj i MFA LOSS O [o] l o |

L/FACES

N

+
[

3-24 Press S'I'ORIZ. The mdmtor on the RECALL key should come on ns confirmatmn that the storing ac-
~‘tion has taken place. The displayed parameters are now stored in non-volatile memory Toggle RECALL;the..
LEVEL display alternates between 0.0 and -[0 Oie belween the ROM based default parameter settings .md
the RAM bused user defined settmgs _ ‘ o |




' Siet the 'l'x and Rx TLPs to 0.0 before procetdmg

327 MULTI-POINT MEASUREMENTS,

:I\;Ipdel'3717‘6A ' ' Coa “ Voo ' L : Getting Started

1( : ) . : o ‘ \ O .“
: ' B

© 325 With the LEVEL set to - 10.0dBm0, press RUN,

- FREQUENCY hu;_ieﬁ:u———‘— RES‘ULT;
b oo~ -0

*

]

'3-26 The result will still be - 10dB, the bnin has not changed, only the reference level. Remember for end

to' end measurements that this referer'lce level must be set to the same value in both instruments.

NOTE: You can store a user defined version of each of the mstruments mensurements in NVM.

b

" NOTE: when the dBr is set to 0.0, the values of dBm@ and'dBm are the same.

3-28 The fellowing exercise uses # GAIN v FREQUENCY measurement to demonstrate manipulation and

- operation of multi-point measurements. The features demonstrated are: Chang:ng parameters insertion and

delcuon of pomts and running measurements

3-29 Select GAINv FREQUENCY '

3-30 The first display you get shows the reference frequency and measurement leve! All pomts in any one
measurement run wﬂl be 'n one level ; : :

' N ' ! ' ’ ' : i

3 | (I I . '
1 . ij

meuencv ¥ S, LEVEL “ RESULTS 8
; Nl R=| 1 Ay ,

o LI 0 iU
E— pxmcss B 71 167 MM 5T S
s GAIN ' H e P, :

B e || & mm Y 00

TO;JE G Re dBeACHAN @ @ E D OELETE a
@Lm . @ - 0 our oF Manee ‘ ﬁj
b= J .
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Model 3776A ',

' Press the NEXT PARAM key.

i

Getting Started

I~

- I
) ’ MEAS

1 17T seme
E: N

' MYREQUENCY hH: BRSNS . cv e\ WK SN F:SULT S

§

.~ 3-31 The Pt Iin 9 display rl.lg md:ules that the point dlanliycd is the first muqsurement point of a Y

pomt measuremcnl

3-32 Use the NEXT PARAM key to display each measurement p{azim in turn,

The displays obtained are;

FREQUENCY kHz ' LEVEL RESULTS
021 " meas | codBmo | Pt1ind
N 0.31 ). oo Pt 2in 9
06l 00 CoPt3ind
CTRETUE A 3 S R X Pt 4 in 9
\ R R B L 0.0 Pt $in 9,
i 239 00 . Pt6 in 9 )
| 299 00 . - | P79
AL 0,0 Pt 8in 9.
| 389 , 0.0 Pt 9 in 9
5” ; ‘ . ‘ g i
(1 3=33 crmucmc I'ARAMI"IERS'

by

[ 3-34 Use the PR[‘V[OUS PARAM key ! to display Pt 7in .}

P
t

!

I r—',’ ,_, MEAS r-.l

——— " .

/_l" smo

mmueucy kHz _ LEVEL m RESULTS

PARAMETERS — SET

F
SEY PREVIOUS
LEVEL PARAM PMU\M

t v,
€ our OF RANOE

1 86
000

ﬂ

3-8

.. Artisan Techriology IGrp‘u_Ql_;_Qluali‘ty‘Instfumentation

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



l Model 3776A o  GettingStarted
i [ . : - . !i: '; I ' [ '

. , ! o .
Lo 4 T ! ‘
1 . : " ! ' .
; ; m o : b
l . ’ i ' b : o]

""3-35 Press SET FREQ, the on key indicator should come on. Now use the <« -"H keys to. set the
" frequency to 0991&{2 Note ho\v you can m»rcment/decrement the left hand Zigit (by positioning the
flashing cursor with the < key) so that the frequency can be'quickly changed. As the frequency changes the

. Pt indicator Flag will change from Pt Tin 9 to l’t 4 in 9. : S

3-36 As :t result of the frcquency change, the points in the me.lsurcment are now;

y

Fm-,ol_mr;{cv kiz | ' LEVEL  RESULTS
021 ineas | 00 dBmo Pt 1'in 9
031 ' ; . 0,0 , Pt 2in 9
0.61
099
1,21
.81
239 | | t
339 0.0 . Bt 8in 9
359 00 . Pt9in9

i 00 Pt3ing
0.0 “Pt4in?9
0.0 PLSin9
0.0 | Ptéino

0.0 . Pt7in9

'
i

Note that the instruments suftware has automatically re- ordercd the measurement pomts
3-37 lNSERTING MEASURLMENT POINTS ' N

3-38 Now to insert an addmonal measurement point at 2 SlkHz [‘hls is done by duphcatmg one of the

‘., existing, mask points'(with the INSERT kcy) and chnnglng the frequency of one of the duplicated points to

the required value, You can ‘chose any point to duplicate, Normally, for Convemencc You would chose a

" point with a value close to the value about to be inserted but in this case we are going to chose a point well

away from the point to be inserted in order to demonstrale the automanc re-ordcnng of measurement

pomts Lo : , ; o
, ‘ ; ‘ }

] 1
NOTE Any pomt can be used for thxs exercise,

. R ) :
) i ' . - ' 1 ' I

. - ' . . .
mzauzncvtm;-'—mm-r ,_nssuns

(T o T I I I R F’i = =

AT B (I

é‘;."f’:*f’éa
J

l_} :o: -vs PARAM i BB o .
1R dBeAGHANE @ @ ﬁ onm L )
‘ o 1O o or mame @ [ij o , : :

()

3-9

' 3- 39 Dlsplay point 3 in 9 0.6 lkHz by using the NEXT PARAM and PREVIOUS PARAM keys

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




' Model 3776A o S ) | L | Getting Started

X .
v !
Nl

3- 40 Press the INSERT key. o | o

The mensurement pomt has been dupllc.lte:l it is now shown s point 3in 10

: FREQUENCY kHz ISR | £V EL “ RESULTS

1 B 1 B B
L= I A A R el ey Y

)
t

v NOTE' At this stage there are two poims at 0.6 lkliz P‘oinl Jin 10 and Point 4in 10

t

3- 41 Prcss SET I‘REQ and watch the dlspmy as you set the tn.qucm.y. as belure 10,2, SILHz The new
point has becn loaded in "ascending frequcncy" order. It is now pomt Sin 10,

. ; , ! l
v ;

FREQUENCY kHz “ LEVEL “ RESULTS

= = e E,'l = =
I— .::z - 1._ dbme I~ i_../ [ R B I

i ) ‘ |
!

*REQUENCY kHz LEVEL ' ' RESULTS !

021 meas 0.U dBmU Pt linf0
0.31 b ; 00 Pt 2in 10
"1 061 - 0.0 - Pt3in]o :
| 0.99 0.0.. Pt 4in 10 o
. ' A L2 : 0.0 . PtSinifd '~
, b LSV o I 00 Pt 6in 10
5 Co 239 - 00 ‘ Pt 7in 10
C 281 = 0.0 ,_ Pe $in 10
; ; 3.39° . - 00 P Pt'8in 10
\ 3.59 0.0 | pt9inio

. ' i
Lo, : ‘ ;

3-43 THE DEL ETE FUNCTION

3- 44 Wheq the mstrumu nt is in the STOP state, use the NE\T PARAM and PREVIOUS PARAM keys to
'dnspl.ly point | in 10 02lkliz. .

1

. \ . . . ! . ‘ ' ‘ ' 1 :
3-42 The complete list of points in the measurement is now: : ' - '

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



Model 37764 . R Getting Styrted

‘3 45 Press the DELI'.TF. key to delete t‘ml pomt The next pomt will be displayed point, 1 in 9 0,31kHz,

1

+

o Frneaueucv tnz—_l.svst.-_ RESULTS
Co 'y ey I =1 l_l |
.20 Al = N

PARAMETERS -— serq

w owomem () OE
@W..,.F’ @ mm

N\
' 1/FACES

'fl
"( 0 I
Re dBe/CHAR

()

\.

3- 46 Press the delete key again. Point 1in 8 0.61kHz will be dtsplayed The two lowest t‘requenmes have
been deleted from the mask leavmg the eight higher frequency measurement points,

3-48 Press RUlN the measurement will run dtsplaylng results and w:ll end in thc STOP state ie with the
thcator on the STOP key on. _ ‘ : :

1

1

13- 49 .Step through the mea.urement Wllh the S/STI;P key. The tnstrument wnll go to the WAl'I‘ state when
eaclt t‘neasurement point has been completed.

3
I

3 50 l’ress REPEAT when in the WAIT state to repeat th.tt measure ment point once,
1,

3-51 Press RUN and then REPEAT lbefore the run has been completed). The current measurement pumt
"~ and the reference pomt will be continuously repeated Toggle the speaker key for volume and of f,

o S D - :Fcomm—
t ] | ' .

; . : " n . P . Yall
AL 1O

’ o L v ; o TYCHY. LI
‘ _ B , ! , Mk LO3S O @

T .
1

E
-

TIMESLOT TIANSI.A\'ION SPEUER \ !

i | .
' '3-47 USING THE CONTROL KEYS - |

# g g il g bl b i oL s e i SRS e o e et g g e R

Artisan Technology Group - Qualit)? Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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)
i

3 52 Press STOP to nbort the measnrcment mn, N

3-53 Press RUN and then WM'! (before the run has bu:n complucd) The measurement will pause at the
end of the current point, N.)w press RUN ng.un and the measurement will -:onnnuc

3- 54 DIGITAL MEASUR[IM[INTS | L

3-55 The following exercise uses.the PCM CODES LEVEL measurement to demonstmte nnmpul.ﬂmn and
operation of background PCM and codes in the channel of interest, In this exercise we are going to have
one pair of PCM codes in channels 2 to 30 as a background PCM and different cades in channel 1, the "test”
channel, as forcground PC M :

3-56 Then we can loolr .n lhe received codes in channels | and 2,

b

. CHANNELS 1 2 3 4 5 6 7 ... 24.25 26 27 28 29 30
13776 QUTAUT | <—————-— BACKGROUND POM ——————>

!
'

i

' . FOREGROUND PCM .

3-57 Select OPERATING MODE DIG Tx DIGRx . - :

' P

Co - 3776A PCM TEFMINAL TEST sen ;
T , . HEWLEFT* MCKARD 0

| : . )
. HP-1B fEST
' : - ‘e o lOCAI.‘ ﬂ
] 9 8 l
- - Tk sho

Artisan Technology Group - Quality.Instrumentation ..."Guaranteed | (888)-8§-SOURCE | www.artisantg.com
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Model 3776A

3-58 SET UP BACKGROUND PCM

- SICRE
G::IN nsu TOME m.c Nol“
LEVEL —0—0—0 ToME
. |DLE LTI mm,&?([;n -
" STATE —=0 —0—0—0p— 1 -.
' NOIXE mc ! i 1/MOD hssay
O 2 | oist
GROUPENVEL  ARS LOOP
OTHER DAY LAY DAY TIMING
MEAS —0—0—0~0 TRANSENTS i
SEQ

Lo

‘. . i

A PCM TERHINAL TEST SET

. 3776
HEWLETY- ckAR0

ru RQ

HP- IB
lUCAl
mm uamc .

OPERATING HODE

[ﬁj AN Tx | AN Ra [ﬁ

P.-l_-
- oam

HEASUREHENTS _—
— _8‘ '3:35 @aun

Getting Started
I

: ING 2 RS (i ,
. e R it

\.

3 59 Press the MEASUREMENTS GAIN key to get the DIG Tx- Rx indicator "on",

3-60 With the DIG Tx-Rx measurement, the digital transmitter transinits a pair of codes and the dlgltal
receiver detects the received pair of codes and displays them. The' pair of codes selected for this measure -
ment are automatically selected as background |dle codes, 1.e. the PCM signal in the unselected channels, for

other dlgltal meawrements |

.‘1 'j\i ‘; / J ' '- . . ! l' | ’\‘ 'K o \ | i - : : . 3.13 él
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‘L Chan;e alus code to —x'.; nnd press STORE. o |

ol

1.
C ‘ E o RN .
‘Th'c disphy shows one of the pair of Tx codes.’

1

f
3-61 Use SET LEVEL and + -+1] to ch:mge the dlsplny 10,15,

The 1 of 2 dlspl'ly flag IS on,, sé use thr' NL)LF PARAM key ol ‘get the ::cuoml (hsplly. Tx code.
v 3 S \
: T

i

g

{

L Model 3V16A Getting Started

3-62 The SI‘ORE opcrnlmn in thn case puts thc new values in non-volatile memory and lhcae become: the
backpround idle codes. The operation can be repmlcd Ialcr wnh the original values to return the instru-

Vo

 ment to the state you found it in. o ; e

| !
. 3=63 TRANSM!T CHANNFL SELECTION.

’,3 ~64 Press the l/l‘ACLS Tx key to enable Tx channcl suleunon ’

Use the 1 keys to set the Tx channel to 1

1

!

PARAHETERS —P seT MYy ﬂ— coNTROL

X mf
'uvn. mnm PARAM | | E] v ue O n

TORLY.

E aa.ﬁ,nm| 1] CRETE e s o Y AN
MFA Lcss Q| [z]
. O our nrnuot i [ ]
, : v,
; Fommn. mausun' ARALOG mmsnn ANALOS RECEIVE DIGITAL RECEIVE q

R T B g | BB i

0 | &

i ) ) . ' : ‘ ;‘.'!:
3-65 RECFIVE CIIANNFI SELEC[‘ION

3- 66 Press the !/I’AC::'» Rx key to enable Rx chaqncl selcét;on

L B
|

o

Artisan Technology Group - Quality Instrumentation ... Guaranteed ‘|l (888) 88-SOURCE | www.artisantg.com’
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' Model 3776A B

HE00

.‘ -0 wtornmt

Use the 1} keys to set the Rx channel to |

pfnansrsns SS——— 5 M SKBU CONTROL H
ﬁf) sls

AL QO
DELE'[ , A0 O ) RUN
Nra 1085 O o o

Getting Started

Fclojo)

e SHANREL

1}

\2008AL -

e

7504NBAY

FD[G[TAL TRARSH[T-‘ANALDG TRANSHIT*ANALOG ﬂECEWE* DIGITAL RECEIVE -
e -

gy

508 8umo g%
D@

750 UNBAL

120N BAL

=)

(o> ©0 @]

Leee]je

[@@@ {o)
4L=A5": ]

o

I"li

. 4
iy

g

‘ L!i I-J

tot

. ,3=67 DIGITAL (_HANNEL MANIPULAT[ON

t

FREQUENCY kHz TN EVEL “ RESULTS

" %3-68 Press MEASUREMENTS LEVEL to get the PCM CODES mdu.ator on. With thls measurement 2
. signal is coded and transmitted, and the peak positive and negative codes received are displayed. The dlSpl-lY
P ! ~shows the frequency and level of the output in the Tx channel.

!
i

[

! I_fl—l

almo

! |

-g‘lluuiu

GAIN
b GAIN s Tow_src |
LEVEL T .
OLE T Al PLIFA
- {
STATE —o0—0 00— |
. C N 1
OQUANT : WOt TOME
o i
| mvnn;"i 0‘!37 'lullm
pores () s

F HEASUREHENTS“
. . o gy D
B~ o

1/ MOD

(o)uie

. (o] msons
SEQ

o

—

=
- )

; | mu (*%.3
[::rg;ﬂgo_o 33 VA RS

o= a |
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i

This should give you a pair of codes {-118, 118) in the selected Tx channells), in this case channel 1,

1

CHANNELS 1 2 3 45 6 7.,.....242526 27 2229 30
3776 GUTPLT *—-——-f—-—4~ BACKGROUND PCM ——m
: ' (-15, 15) o
FOREGROUND PCM o ‘
. {-118. 118) J i
3-69 Press the RUN key to gel the pair of codes received in channel 1 .

]

: - FREGUENCY m;ﬁmn“usuns ‘
o v , A
| TR A B i N A

3-70 Press I/FACES Rx (CHAN)

3-71 Use the 1} keys to set the DIGITAL RECEIVE CHANNEL to channel 2.
. " ' i } 1 L . N

3 v E I :
'3-72 Press RUN. Channel 2 should contain the background PCM set above 15 -15 o

1
) .

CHANNELS | 2 3 4 5 6 7 .......24 25 26,27 28 29 30
/3776 QUTPUT }. +—————— BACKGROUND PCM > o
b © ' {-1515) | .
| FOREGROUND POM . : .
X (-8, 118) o

1

3-73 Press I/FACES Tx (CHAN) and use the 1} keys to set the DIGITAL TRANSMIT CHANNEL to
'1..30 (this means all 30 channels). o : | '

The Tx channel PCM is now in all channels

CHANNELS © 1 2' 3 4 56 .7 ....... 24 25 26 27 28 29 30

3776 OUTPUT ~ +——————— FOREGROUND PCM — —
- ! ©(-118, 118) |

3-74 Press RUN for display ~118 118 |

3-75 Set the Tx channel to -2. The Tx channel PCM is now in all channels EXCEPT chaﬁnel 2,

1

CHANNELS 23 4t 6, 7 .......24 25 26 27 28 29 30 }

3776 OUTPUT +——————— FOREGROUND PCM ————>

R Co (-118, 118) .
BACKGROUND PCM I
(-15,'15) | C

: ‘ j
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4

"3-76 Press RUN. The result is the backgroind PCM in channel 2, 15 =15

3-77 Now you have used most of the front pancl l‘l] | ﬂior‘-s try some of ‘the other me‘asureme‘nts for your-
self. Here are a few notes to help you get used to some mo. ¢ Functions. You may find the operating proce-
dure part of this manual useful for some of the other meénsurements, I

) . : ‘ ! AN .
3-73 The AN'Tx and Rx impedances are changed by repeatedly pressing the key for the appropriate dis+
play. A missmatch can be selected to see the effect on an A-A GAIN measurement,

3479, In LEVEL, OTHER FILTERS and IDLE STATE, OTHER FILTERS, filter selection is enabled by

pressing the NEXT PARAM key, and using SET FREQ and 1}, see CODED SELECT/.BLE FILTERS.

3-80 If a sequence has been loaded in the. non-volatile memory, When you press the SEQ key, the "on key"

indicator will come on, the measurement and mode indicators of the first measurement in the sequence will
come on and Pt 1 will be displayed on the RESULTS display. The NEXT PARAM key scrolls the display
through Pt 2-to Pt n, the last measureaent in the sequence, in eash case the appropriate measuremeni and

. mode is indicated. The SEQ key toggles in and out of the sequence so that when SEQ is pressed again the

"on key" indicator 'goes off and the instrument will display the first parameter of that measurement, The

~ NEXT-PARAM and PREVIOUS PARAM keys now scroll the parameter displays of that measurement as in

normal operation. The, measurement can now be performed as a "stand alone” measurement or it can be

" changed and run as a variation, Remember that at this stape you are out of the sequence mode and normalﬂ

operation can be resumed. Pressing SEQ again, ie. to get the "on key" indicator on, will return you to the

-original sequence.

3-81 lWith the optibnal TRANSIENTS measurement, the measurement time, slow/fast count selection and
measurement thresholds are scrolled with the NEXT PARAM key. The measurement results are scrolled in

. the same way, during run time, In the A-A mode, impulses and interruptions can be simulated by pulling

out the output or input connector.

, .
1

i

‘] ’ ! N i L -
. . L t
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. 4-1 INTRODUCTION

l l\’.ﬁ'oc‘iel 3776A N ' Measurements

SECTIONIV
MEASUREMENTS

4-1 This section contains both measurement information and setting up information which may be
required before running measurements,

4-3 The section comprises three parts: ‘ ,

1 SETTING UP THE INSTRUMENT CONFIGURATION ,
(Operating morle, Interface setting, PCM format, Framing and signalling and background PCM)

2 MEASUREMENT INFORMATION
{Details of individual measurements)

3 SETTING UP THE MEASUREMENT CONFIGURATION
(Parame:e_r selection, Store and recall, Interface default paramelters and Measurement sequences)

4-4 The following table Ii§t§ the contents of this section:
SETTING UP THE INSTRUMENT CONFIGURATION ;

OPERATING MODES

INTERFACE SETTINGS

ANALOG TRANSMIT INTERFACE SETTING

Analog Transmitter Impedance

Analog Transmitter dBr

ANALOG RECEIVE INTERFACE SETTING

Analog Receiver Impedance

Analog Receiver dBr

DIGITAL TRANSMIT INTERFACE SETTING ‘
Synthesised or Through PCM

Digital Transmit Channel Selection i

DIGITAL RECEIVE INTERFA{LE SETTING f

Terminated or Monitor Input

Digital Receive Channel Selection

PCM FORMAT

Signalling o

Code O

Frame Format
SETTING FRAMING AND S!GNALLING BITS
SETTING BACKGROUND PCM

TIMESLOT TRANSALATION

MEASUREMENT INFORMATION

MEASUREMENTS
. Measurement Groups
Measurement Sejection
Table of Measurements
INDIVIDUAL MEASUREMENT lNFORMATION

. Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOpRCE | wiww.artisantg.com
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SETTING.UP THE MEASUREMENT CONFIGURATION

PARAMETER SELECTION ; -

‘Changing Parameters in Multi-point Measurements
~Insertion and Deletion of Points

STORE AND RECALL FUNCTIONS o A :

STORE AND RECALL WITH FRAMING SIGNALLING AND BACKGROUND PCM -

USER DEFINED INTERFACE DEFAULT PARAMETERS : ; ! ‘
MEASUREMENT SEQUENCES ‘ i o ‘
THE COMPLETE NON-VOLATILE MEMORY ‘

4=5 OPERATING MODES

46 The operator can independently select the analog or digital transmitter and/or the anatog or digital
receiver, The modes available are therefore: ;

i ANALOG TRANSMIT only ‘ AN Tx
DIGITAL TRANSMIT only DIG Tx
ANALQG RECEIVE only “AN Rx
DIGITAL RECEIVE only DIG Rx

ANALOG TRANSMIT ANALOG RECE!VE ' AN Tx-AN Rx

- ANALOG TRANSMIT DIGITAL RECEIVE AN Tx-DIG Rx
DIGITAL TRANSMIT ANALOG RECEIVE DIG Tx-AN Rx
DIGITAL TRANSMIT DiGITAL RECEIVE DIG Tx~-DIG Rx

'4~7 These modes are selected with the front panel OPERATING MODE keys AN Tx, DIG Tx, AN Rx, DIG
Rx.” The mode selected is indicated by led indicators on the appropriate keyls). Asselection is limited to one
transmit mode and one receive mode, selection of one transmitter or recejver automatically switches of f the
other transmitter or receiver e, If AN Tx and AN Rx are on, the selection of DIG Tx will automatically
switch AN Tx off, {

4-8 PCM Loopthrough

4-9 An additional mode of aperation is available in DIGITAL TRANSMIT/ DIGITAL. RECEIVE, the
THROUGH PCM mode. This mode provides retransmission of the received PCM stream with the ability to
insert a digital test signal in the selected channel(s). Timeslot translation is avaslable in the THROUGH

Configurations section of this manual.

PCM: mode. Examples of PCM LOOPTHROUGH operation are given in the Measurement Modes and .

4-10 INTRRFACE SETTINGS

4=11 The interface settings available are asfollows: .

AN Tx select ; 600/900 BALanced/UNBALanced, TRANSMIT dBr ,
AN Rx select  600/900 BRIDGED/TERMINATED, . RECEIVE dBr :
DIC Tx * seleat SYNTHesised PCM/THROUGH, PCM, TRANSMIT CHANNEL(S)
DIG Rx  select TERMinated/MONitor, . . 'RECEIVE CHANNEL

4-12 DEFAULT VALUES OF INTERFACE SETTINGS

i b

4=-13 The selected values of interface settings are stored in non-volatile memory and automatically become
new default values. iy ‘

4-2 : : ' . S
‘ ’jl.. .

)

)

) ) o . ; ., . . )
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4~14 ANALOG TRANSMIT INTERFACE SETTI["JG

4-15 Analog Transmitter lmpe‘dance

$~15 Selection of analog transmitter impedance and balanced or unbalanced output is performed by

repeatedly pressing the single key in the ANALOG TRANSMIT section of the front panel. Indication of the
impedance selected is provided by the three Jed indicators.

1

6000 9000 BAL
- 60092 BALanced | o @) , L
9b09 BALanced O L ¢
6002 UNBALznced ) 0 O
. éoun br:‘sALaﬁce;! 0 o O

4~17 Analog Transmitier dBr

4-18 The an.ilog teansmitter dBr scltmg is enabled with the I/FACES Tx dBr/CHAN keyv. When the
analog transmitter is selected, the I/FACES Tx dBr key automatmaily enables SET LEVEL and the « -1
keys may be used to set the required dBr, . .

4-19 ANALOG RECEIVE INTERFACE SETTING | !

4-20 'Analog Receiver Impedance’

: \
4-21 Selection of -analog receiver impedance and bridged or terminated input is performed by repeatedly
pressing the single key in the ANALOG RECEIVE section of the front pane! [nQicalion of the impedance

selected is provlded by the three led indicators.

6000 . 9009 - BRIDGED

GOOQ ler:l)innled o ' O O

a 9000 terminated O @ O
:':6069 BRIDGED | . o [e | @
90002 BJRIDGED O ® ®

-4=22 Aﬁélog Receiver dBr

4-23 The analog receiver dBr setting is enabled with the. I/FACES Rx dBr/C!IAI\ key. When the .malog
receiver is selected, the:I/FACES Rx dBr key automatically enables SET LEVEL and the « 1} keys may

be used to set the required dBr. )
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1
R
P

4-24 DIGITAL TRANSMIT INTERFACE SETTING
4<25 Synthesised or Throigh PCM
4-26 Selection of synthesised (internally generated) or through (as received) PCM is performed by togghrlg
the single key in the DIGITAL TRANSMIT section of the front panel. Indication of the mode selected is
provrded by a single indicator on the key,

SYNTHesised PCM ®

- THROUGH PCM @
NOTE THROUGH I’CM is required if TIMESLOT TRANSLATION is to be selected

$=27 Digltal Transmit Channel S‘eleelion '

4 28 Selection of the channel under test is enabled with the I/FACES Tx dBr/CHAN key. When the digi-

tal transmitter is selected, the I/FACES Tx CHAN key automatically enables Tx channel selection with the

t | keys. The channel(s) selected are indicated on the CHANNEL display in the DIGITAL TRANSMIT sec-

tion of the front panel, ‘The H, keys slep the d:splay through the available range.

/

. l ' . ]
! individual channels
30
) ‘ :
1.30 all channels | B b G
. |
-1 all channels except channel |
=30 . all channels except channel 30

4-29 DIGITAL RECEIVE INTERFACE SETTING

4-30 Terminated or MONitor Input

$-31 Selection of terminated or monit'or input 'is performed by togglli{ng the single key in the DIGITAL

RECEIVE section of 'the froui ;2uel. Indication of the mode selected is provrded by a single indicator on

the key. The MONitor mput provides 3UdB gam
TERMinated o

! MONitor O

. !

1 . . o

; f i : . v
1 ) St ' . ' . : s T
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4-32 Digital Receive Channel Selection

4-33 Selection of the channel under test is enabled with the I/I‘ACES Rx dBr/CHAN key, When the digi-
ia] receiver is selected, the I/FACES Rx CHAN key automatically enables Rx channel selection with the t
Keys. The channe) selected is indicated on the CHANNEL display in the DIGITAL RECEIVE section of the
front pmel The 1| keys step the duplay through the available range.

l 1.

’
4

individual channels

30 o | -

4-34 SET PCM FORMAT o - .

4-35 The PCM format is set with rear panel sw:tches The format selected applies to both DIG T\l and DIG
Rx. The selecnon nv'nlable is as follows:

Signalling‘ . CAS { Channel Associated Signalling '
‘ ©CCS . Common Channel Signalling

Code - AME(ADI)' Alternate Mark Inversion with Allér_nalc Digit Inversion
' HDBJ 'High Density Bipolar with 3 zeros Suppresion.

1

" Frame Format 30 CHAN
b ‘ . 3 CHAN Channel 31 is issigned to timeslot 16.

4-36 SETTING FRAMING AND SIGNALLING BITS

4-37 Framing and signalling bits can’ be selected either for measurements on the framing and signalling
bits themselves or as the fmmmg 'md signalling bits to be nsed in the digital output PCM stream with the
measurement signal., :

4~38 Fm thls reason the "defnult” framing and aignalllng bits are not default p.lmmcterb in the normal
sense. The default condition is.set by selecting the required bits on the display and pressing STORE, The
selected bits are’ storcd in the non-volatile "default parameters” memory and will automatically be selected
at the next swit:h on. If framing and signalling bits are displayed and changed and the RECALL key is
pressed, the cusrently dlaplayed bits are lost and the "default” bits are recalled. Detalls of the framing and
sngnallmg bits ave gwen in the ME AbUREMI‘NTS SECTION.

NOTE When the approprm.e "MEASUIR LMENT" has been selected the bits are prescnted on lhe RESULTS
dlsp!ay and are automatically Cuulued for change with the « ->‘H keys, \

N

- 39 The following figure shows the rclat:onslnp between the Framing Jnd s:gnallmg bits and the non-

volatile memory,
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NON-YOLRTILE
MEMDRY

Fived default

' RECHLL‘ . ssctron

DEFAULT
PARAMETERS

Usar definad
; porometer
OPLRATINC MEMORY

{scrotch pod)

section

|

|

|

!

I

I

|
RLTERNATIVE '
PRARAKE TERS |
|

|

!

!

i

I

|

|

CURRENTLY
PISPLAYED
HEHS#R&HENT

N
PARRMETERS

& ¥ &

User defined
defoult
section

FRRHING
*+ SIG BITS
AND
BRACKGROUND
.PCH

»

— ] — ——— e | | — — — o — —

L

'4-40 SET BACKGROUND PCM ,
“4-4] 'lfhé background PCM comprises a pair of codes nlterhating in groups of 4, The codes are program~
mable and, when stored, become the new default state, o

4~42 The brocedure fur SBIectipg béckgrdund PCM is as follows:

® Select the DIG Tx-Rx mode to display the first code
Use SET LEVFL and < 1] toset the first code

Press NEXT PARAM to display the second code

Use SET LEVEL and «+ 1| to set the second code .
Press STORE to set these codes as new background PCM

© 4-43 TIMESLOT TRANSLATION |
4-44 For measurements on 2 wire systems timestot translation, between the digital receiver input and the
digital transmitter output, can be performed. The content of channel 1 is exchanged with channel 16,
channel 2 with channel 17 etc. This applies to audio information only. Channel associated signalling is not

exchanged. |

NOTE: TIMESLOT TRANSLATION requires THROUGH PCM selection.

H
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4-45 MEASUREMENTS | _ '

4-46 Measurement Groups

')  4~47 The measurements may be divided into a number of groups:

¢ Single point measurements
Multi-point measurements
Other measurements
Facilities

Optional measurements

' 4-48 Measurement Selection 1 '

4~49 The measurement selected is indicated by a front panel led. The indicator is located on the key where
the key selects one measurement only e.g. Gain v Frequency and on the panel where the key cycles through
a,5ub group of measurements e.g. Gain v Level measuremerts. In the case of Idle state and Level measure-
ments two indicators are used, one on the appropriate key and one on the pane}, as they share the same
measurement sub group, The table on Page 4-8 lists the measurements available and gives the page number
where measurement details are given e.g. Gain tone measurement information is given on Page 4-8.

. 4=50" MEASUREM"ENT DETAILS

4 =51 Thls section provndes information on each of the measurements and facilities prowded by the 3776.
The information given is in three parts: :

1 A brief description of the measurement process.

2 The transmit and receive modes available,
The number of measurement points available,
The parameters which are variable.
The number of results available and the result units.

3 The displays obtained as follows: _
(D Is used to represenl a single dlgll and N the numbcr of points in multl—pomt measurements.)

The mmal dlspmy showing the number of dlg:ts available for the selectable parameters and
" the units used.

The default parameters automat:c1cally selected when the measurement is selected.

The numbers of digits and units of the results display and of the parameters which are dis-

“played with the result,

NOTE: When selecting frequencies, sub-harmonics of the sampling frequency should be avoided.

3

- -

+
1
e |
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Index to Measurement Information and Opreating Modes

MEASUREMENT TYPE A;A A-D D-A D-D AN Tx DIG Tx AN Rx DIG Rx
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4= 52 GAINTONE

4= 53 The gain of the wstcm undcr lest iy me'lsured using a smgle tone stimulus and rms respondlng selec-
tive detector, -
i

point(s} variables

Tx-Rx modes results
- . only only only  only ‘ Y
GAIN(Tone) . 8P 8 8 8 8 8 8 8 B all single frequency I in dB o i
GAIN(Digital mW)' . = SP - . 8 8 8 8 8 ‘ level : | ;
: GAIN(Digital Tx-Rx}). 5P 9 9 CoL 9 ' - :
GAIN v FREQUENCY MP+R 10 O JO0 " 10 10 10 10 10 : ' ' ‘
GAIN v LEVEL(Noise) MP+R H1 11 1Y 1 N i " (B _ ' o ' _ '
GAIN v LEVEL(Tone) MP+R 12 12 12 12 12 12 12 12 : DISPLAYS: Initial, measurement measurement
- GAIN v LEVEL(SYNC) MP+R a3 13 13 13 13 ‘ ) ‘ - trequency level l '
NOTCHED NOISE P14 14 14 14 14 14 14 4 ‘ i
IDLE STATE - o o i D.DDkHz 0D . DdBmO
‘(Weighted Filter) Sp 14 14 14 14 14 14 14 14 S _ ' : _
: (Selective Fllter) SP . 15 15 1% 18 158 15 15 15 ‘ Default
: (PCM Codes) 5P 15 15 15 15 15 ' values, - 0.8} 0.0
: (Other Filters) - SP 16 16 16 16 16 ' 16 .16 . 16 : , '
LEVEL A : : | g
. {Weighted Filter) . SP 17 37 17 71 07 17 11 a7 | ' P P
. (Selective Filter) = 'SP 18 18 18 18 18 18 18 )8 : _ Results, measurement measurement . result
i ~ {PCM Codes) SP Sl 19 1. e 19 ‘ ! frequency level
{Other Filters) SP .20 20 20 20 20 20 20 20 ‘ i . ’ :
QUANTISING DISTORTIUN : ‘ _ n S . D.DDkHz *DD,DdBm0° . DD.DDAB
{(Noise) . MP 21 2121 21 21 21 - 2] 21 St | y
‘ (Tone) T OMP 22 22 22 22 22 2 22 22 _ 4~ 54 GAIN DIG mW'
"». INTERMODULATION SP 23. f23‘ 23 23 23 23 23 .23 : j '
‘ GROUP DELAY . MPISP 24 . 24 24 24 24 24 24 24 S 4= 55 The D-A or D-D gain of the system under test js measured at Ikllz usmg the CCITT d:.fmed codes
. ENVELOPE DELAY * 26 26 26 26 ' ’ B f Jstheshnnﬂu».uulan.nnarespondlngaehcnve(hneclor :
ABSOLUTE DELAY _ SP 26 28 .28 28 ‘ : - \ ;
LOOP TIMING CONT 28" ' ' ‘ % Tx-Rx modes point(s) ' variables results '
. TRANSIENTS TIMED 29 29. 29 29 29 29 29 29 s ‘ : ‘ }
, FRAME WORD , CONT - 32 32 I AN Tx single hone ) in dB
. "NOT-FRAME WORD « CONT B 32 32 : prohibited . , :
© ' T/SLOT. 16 FRAME 0 WORD CONT - o 33 . 33 ' - : )
. T/SLOT 16 SIG BITS . CONT o | 33 33 H
; PHASE JITTER CONTI 34 34 34 34 34 34 34 34 : :
: ‘ g : DISPLAYS: Initial, 'measurement measurement
The numbers in the table refer to pages in Section 4 e.g. GAIN (Tone) information is-on Page | B T frequency level
. 4~8, ‘ . P ;! !
; / _ 1.00kHz 0.0dBmo :
_ TYPE SP = SINGLE POINT, MP = MULTI POINT, X = SPECIAL CASE, SEE TEXT MP+R = S _ - ‘
MULTI-POINT WITH A REFERENGE POINT,.CONT = CONTINUOUS. | ] 3
- - .-' : . : o c Results, measurement = measuremrnt result
e ' . o . _ _ ‘ frequency level
. . H o ] . ) . . . . N 1 . .
T S | ; ' . oo - | \ | 1.00kHz 0.0dBm0  *DD,DDJB SRR
“h ’ I ‘ | | ) | . . o :
. S S o | |
4 : i : ) :
_ } _ | . e . ‘ )
<" o L ,3' ' : _ : ' S 4- 8
LT, : o \s . . : - . . ) ' . . TR f ‘ i
-~ S —— '
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4- 56 DIGITAL Tx-Rx
i 1 |

Measurementy

t . .
4= 57 A pair of codes, alternating in groups of 4, i.c. at approximately IkHz, is transmitted in the PCM
stream. The peak codes in the received timeslot are detected during the measurement period. Digital
Tx-Rx can be vsed to set up quiet codes, If the values selected are STORED they become th codes auto~
matluall\r selected’ for background codes where upproprmtc

sults

Tx-Rx modes . polnt(s) variables | |
_ analog single Tk code peak +ve code
prohthited peir’ peak ~ve code
§
DISPLAYS: ' Initial, measurement measurement
frequency level
- | DOD
N NEXT PARAM D00 .
i P ' _ !
; 1 ~Lefault as selected 0 factory preset \
S values, and stored 0 values -
‘ Results, measurement: measurement result
! ' frequency level
N +0DD DDD

4l

1
l] | )
(.
L ,
'
Ry '
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4~ 58 GAIN v FREQUENCY

4 59 The gain of the system under test i= measured at each of the selected frequencies relative to the gain
. at’the reference frequency. The measurement is' made via a selective filter and an rms responding detector,

When calibration corrections are required For the different frequencies in the mask, they are generated as-

required. The reference point is measured once, at the start of the measurement, in the RUN mode, and
with each point in the REPEAT mode. - : \ '

- Tx-Ry modes - polnt(s) variables results
all ’ 30 max reference onhe per
' 1 level, point, -
reference max 30,
L _ ! freguency, - in dB
o t measurement
' frequency,

. L" no of points

::‘I‘DISPLAYS¢"In1tiai. reference reference
) - o L N | 1. :frequency level

', D.DDKHz ' *DD.DdEm0 .

NEXT PARAM ¢ measurement  measurement - ‘ \
. ' frequency ~ level -
oo D.DDKHz (= ref level) Pt ) in N
NEXT PARAM o ~ PtNN ’
- Default  reference - reference
) values, frequency level
Cooo 0,8l 0.0
measurement measurement

o ’ ‘ . frequency = level
ro - R I3 I 0.0 Pt 1 in'9
o ' 031 0.0 2in9
! 0.6) ¢.0 3in9
- - 1.2) © 0.0 4in 9
o L 1.8 . 0.0 5 in 9
. o 2,39 Lo 0,0 6 in 9
= IR 2,99 0.0 Two9
3,39 00 8 in 9
. 3.59 " 0.0 9 in 9

. Lo ‘ - “ o .
* Results, measurement measurement result
' ' frequency level |

i

D.ODKHz  #0D.DdBm0  DD.DDB
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4-60 GAHivLEVEL NOISE
[
4= 61 The gain of the system under test is measurcd at each of the selected levels using # noise stimulus to
CCITT O.131. The meuasurement is made via the quantisation distortion receive filter and an rms respond-
ing detéctor, The reference point 1s measured onceat the start of the measu:ement in the RUN mode, and
.once before each run in the REPEAT mode. _ .
o . ! , K

Tx-Rx modes ‘ point(s) . variables results

all 30 max reference one per
! . level, .~ point,
measurement max 30,
levels, in dB,
“no of point,

Displays: Initial, . " reference ‘ _
' “level '

) o DD .DdBmd

: " NEXT PARAM: ' mebsurementl_
‘ : "level

T I $00.DdBm0 Pt | in N |
l ~ NEXT PARAM o PtNinN |

Default . . reference

"~ level

-10.0

‘ . measurdment

I level ' : a

: : E ~-10.0
. o - ~-20.0

;values

in
in
in
in
in
in
in

- - -30.0
) -40.0
| , ~50.0-
-55.0.
~60.0

T, OV W P —
.‘-J"-I‘-I‘-I‘-J‘-J-J

Results, ' measurement result .
- level ‘

DD.DdBm0  £DD.DDAB

y ‘ . o

v,

S 1 i ' coer : . ' - . ‘ S
- rArtisan T ‘ . i o e y i - : : ‘
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+- 62 GAIN v LEVEL TONE" -

i

Measurcments

4 63 The gain of the system under test iy nxeasured at each of the selected levels usnng a single tone
stimulus and rms responding detector. The reference point is measured. once, at ihe start of the measure-
ment, in the RUN mode. and once be!ore each run in the REPEAT modm -

Tx~Rx modes | point(s) © ‘variables restlts
all ‘ 30 max _ " reference ore per
' ‘1evel, point,

' reference .ax 30,

frequency, in dB .

measurement
. . 1eyels.
' ) ‘ o no:ot points

© DISPLAYS:. Initial, reference
: : : frequency

T " D.DDKHz

'  NEXT PARAM . measurement
. b - frequency

. ref
freguency)

NEXT PARAM

Default - reference
values frequency
e ‘ - 0,81 _
. o measurement
I frequency
: 81,
.81
.81 R
.81
.81
8l
.B1
.81

AO_oooo_poo

Reéults. imeasurement
frequency

' D.DDKHz

! Py i

\

reference‘
level

DD ,DdBm0

[}

measurement

.alevel

Pt N

reference
level
-13.0
measurement
tevel
3.0
0.0
-10.0
-20.0
-30.0
~40.0
-50.0
-55.0

Q= VN e -

o
3

in'N

in
in
in
in
in
in
in
in

oMo m

measurement result

level

\

-3DD.DdBm0 Pt 1 in N . l

*00.0dBm0  20D.0DJB
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4= 64 GAIN v LEVEL 2kHz SYNC

#- 65 The gain of the decoder under test is measured at each of the selected code levels relative to the
reference code, using a digital signal, +0, +CODE, -0, -CODE. The received signal is passed through a 2kHz
centre frequency selective filter and detected .sing an rms detector. The reference point is measured on-
ce,at the start of the measurement, in the RUN mode, and once before tach run in the REFEAT mode,

Tx-Rx modes = ‘point(s) variables results
AN Tx : 30 max reference one.per
prohibited_: code, ' point,
l . - Mmeasurement max ‘30,
. : codes, ‘ in dB
! ’ ‘ no of points
DISPLAYS: : (Initial, reference reference
‘ o frequency code
t ¥ : '
.I 2.00kHz iDDD code i
. | Ny
NEXT PARAM . measurement  measurement K
] o frequency code '
: ©, 2.00kHz £D0D code Pt l in N
! : :’ ) F . - H
NEXT PARAM - CoPtNinN
default values " reference reference
frequency code ’
2.00 ¢ 92
measurement measurement
' frequency code , )
_ : 2.00 127 Pt ) in 9 ‘
L 2,00 2 in 9
2,00 .95 3in9.
2,00 9 4dn 9 ,
C 2.00 63 51n9
200! 47 . 61in9,
‘ 2.00: - 7 an 9
‘2,00 - . i5 v 8 in Y
L2000 b0 91in9
) : :’I o 'l!,'.' “‘%lk i !
: ' Results, measurement ' 'measyrement  result
frequency ', code’ ‘ : [

2. 00kHz +DDD code  %DD.DDAB

|"I 'ﬂl|

||I[| L]



Model 3776A ‘ Mcnsurcmcnfs

4= 66 NOTCHED NOISE

4- 67 A tone at the specified frequency (1010 to 1020 Hz) and level is transmitted. ‘The tone is removed
in the receiver by i standard notch filter, the remaining signal is C-message, weighted and measured wsing
the rms detector. The result is corrected for the notched bandwidtl, ‘

1

Tr-Rx modes . point(s) variables results
call single . frequency, | in dBmlp
; level

DISPLAYS: . Initial, measurement measurement’
frequency level

D, ODKHz $DD ,DdBmO | )

. | ‘ ) /
‘ S Default { .

, values, 0.8! - 0.0 ‘ : o LT
| \ 1 i . J EE.-;

Results, measurement measurement  result

‘ : ! frequency - level '

. J , . : . . .

L D.DDKHz £DD, DdBmO DD, DdBm0» =

4- 68 IDLE STATE WEIGHTED FILTER

1 : B !
4- 69 W'i‘len AN Tx is selected,‘the analog transmilter is terminated When DIG Tx i« selected,the qaiet code l ';;;:'_.__
is transmitted 1n the PCM stream. The receive level is measured vin u C-MESSAGE filter al the Rx
frequency using/an rms detector. !
Tx-Rx modes polnt(s)= . ‘variables results " : '

' all _' sipgle “none : 1 in dBm0p: R . l )
. DISPLAYS: - Iﬁitial,i‘MEAS flag only

Results. MEAS flag  result
o 1

© $0D,DDABmOp

. o t . . : .

Lol ; ;
Artisan Technology Group - Q}Jality5 Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

v



- l. | I M I I . " o . o .

' Moftei 37?6A

1

‘4~ 72 IDLE STATE PCM CODES (CODER OFFSET) .

[

Measurements

4= 70 IDLE STATE SELECTIVE

I ‘ . .
4- 71 When AN Tx is selected,the analog transmitter is terminated When DIG Tx is selected,the idle code is
tran§milte'd in the PCM stream. The receive level is measured via a selective filter at the Rx frequency
us!’ ng an rms detector.

¥

Tx=-Rx modes point{s) variables results

all s[nhle Rx frequency } in dBmd

'

DISPLAYS: Iﬁltlal . Mmeasurement

frequency
o D.DDkHz
- Default
;o0 values, 0.8}
,;3! Results, measurement result - !
RO frequency .
'IDD.DDquﬂ

. D.DDKHz

4- 73 Whei AN Tx is seiécted,the analog transmitter is terminated When DIG Tx is selected,the quiet code

- is transmitted in the PCM"sln:eam. When DIG Rx only is selected, the background PCM (stored DIG Tx/Rx
.- values)is transmitted. The received cddes are averaged during the measurement period and the result, the

average of 800 codes, is the number of compressed code level steps from the centre of the coding law.
-variables

. Tx;ﬁxgmodeslr point(s) results o
.}z:"‘ . AN Rk | ' siﬁgle quietAcode' {‘in code
JREE ’ prqhibited S - '
DISPLAYS: Initial,  MEAS flag only
Results, HEAS flag : . result
C 00D code

. i '
t B ' i 1 ;

1
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I

4- 76 LEVEL MEASUREMENTS USING THE AUXILIARY INPUT

Model 3776A N ' o ‘ - - Measurements

1 . : :
. < ; t

1 1 : ‘ '

4- 74 IDLE STATE OTHER FILTERS }

4- 75 When AN Tx is selected, the analog transmitter is terminated When DIG Tx is selected, the quiet
code is transmitted in the PCM stream. The receive level js measured via the chosen filter using an rms
detector, : C

Tx-Rx modes point(s) variables ' results

i all single quiet code ] in dBm0
; ' ‘Rx filter
Ae=3kHz
‘ ‘ : Bedc block
R - high pass
. .Ce4, 1 kHz o
high pass (AN Rx only}

DISPLAYS: Initial, R filter
Default . ,
values, . fil A : ‘ |
Results, filter _ \ result . g

+pD.DDdBmO

3

4- 77 Level measurements may be performed using either the internally generated signal or by using an

“external source applied to the rear panel AUXiliary I/P. The auxiliary input signal is routed either to the

selected channel(s) for digital output,or to the analog output by pressing the DELETE key when the LEVEL
measurement has been selected. ‘ ; o .

4~ 78 The auxilliary input TLP is -16dB, The analog transmit output level can be varied by suitable seleé-

tion of the TLP setting. The digital transmitter output is band limited to 3.6kHz.

output will not contain transmitted frequency and level information.

4~ 79 When the AUX I/P'is used,‘the SET FREQ and SET LEVEL controls are inoperative and the results

4- 80 As auto_rang‘ing takes place on the receiver input in this mode, it is not suitable for, communication
over the line under test, Communication over the test path (AUX I/P to MON O/P) is achieved by selecting

OPERATING MODE and TIMESLOT, pressing SELF TEST, selecting Pt 22 and pressing RUN. In this mode

autoranging does not ‘occur and compensation is made for the AUXI/PTLP.

4= 81 Other details are the same as for level measurements using the internally generated source.

", Artisan Technology Group - Quality Instrumentation ... Guaranteéd | (888) 88-épURCE-| www, artisantg.com ' i




I Model 3776A | _ - : Measurements |

' 4~ 82 LEVEL MEASUREMENTS USING THE INTERNALLY GENERATED SOURCE

I '4-'83 LEVEL WE[GHTED FILTER

 4< 84 A tone is transmitted at the speclﬂcd frequency and level and the recewed level is measured through
a C- MESSAGE filter using an rms responding detector.

o Tx Rx modes * point{s) ' variables results
| o ' ! )
i - all © single Tx freguency 1 in dBmOp
) ol Tx level :

|

DISPLAYS: Initiﬂl T 3 ™ |
! f frequency level

D.DDKHz  0D.Dd8mo

Defau t I s o
value F, ¢.8t ' . 10,0
! N H ';{'; ‘ . D

s Ao . '
T . i
1 } . ’

Results, S Tx Tx result
frequency, level J \

o
|

/ .‘-f ' D.DDKHz  $DD.DdBm0  DD.DDdBn0p

]

For AUXILIARY I/P mformat:on see LEVEL MEASUREMENTS USING AUXILIARY INPUT Page 4-16,

]
1 ) '
! A}




Model 3776A

st

4= 85. LEVEL SELECTIVE

4~ 86 A tone at the specified Frequency and level is transmitted and the received level is measured through
a selective filter at the receive frequency using an rms responding detector.

!

"' For AUXILIARY I/P information see LEVEL MEASUREI\I!ENTS USING AUXILIARY INPUT Page 4-16.

1
1

Tx~Rx modes point(s) variables results ,
‘ all single Ty frequency 1 in dBmo
Ta level . ’
Rx frequency
- DISPLAYS: Initial, ' Tx Tx
frequency ' level
D.DDkHz - *DD.DdABmO
NEXT PARAM  Rx
' frequency
D.DDkHz
default values 0.8 0.0
0.8): ,
Results, ' Rx * . result
NI o frequency ' ’
D.DD\I(HZ 30D .0DdBm0

by

Measurements

V.
1

. . . ) . ‘A ] ' ' ‘ : ’ i . :
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4- 87 LEVEL PCM conssl o ‘ . g R
b

4= 88 A tone is transmitted at the spemfled frequency and level .md the peak codes received during the
gating permd are measured,

Tx-Rx modes - point(s) variables results

AN Rx single 'Tx frequency 1 code pair
prohibited : Tx level

L frequency level
- D.DDkHz  *0D.DdBmO

Default :
values, 0.81 0.0,

I j | DISPLAYS: Initial,  Tx Tx

JRe'sults, o Tx Tx .. result
frequency level

o. DOKHz iDD DdBm0  DDD *0DD

For AUXILIARY I/P informatlon see LEVEL MEASUREMENTS USING AUXILIARY INPUT Page 4-16.
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Model: 3776A . | ' ' C Measurements )

4~ 89 LEVEL OTHER FILTERS

4- 90 A tone istransmitted at the s’pecified frequency and level and the received level is measured through
the selected filter using an rms.responding detector, After the measurement has been selected, the NEXT
PARAM Kkey is used to select the required filter,

Tx-Rx modes point{s) variables results
a1l ‘ single Tx frequency | inh dBmO
; Tx level
Rx filter
c Ax=3kHz
' B=dc block
high pass
C=4.1kHz _
high pass (AN Rx only}

DISPLAYS: Initial, - Tx Tx .
‘ freaquency . level ' \

;o . . D.DDkHz  *DD.DdBmo

NEXT PARAM  filter _

I

‘default values 0.8) |, 0.0
filter A(3kHz)

Results, ' Tx T result |
frequency level . ‘ B
D .DDkHz J 200D .0dBm0 tDD.DDdBmp

For AUXILIARY I/P information see LEVEL MEASUREMENTS USING AUXIL[ARIY INPUT Page 4-16.

4-20
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‘Model 3776A | . L ’

Measurements

4- 91 QUANTIZING DISTORTION NOISE , ‘ : ,.

4~ 92 Thc noise lcvck of the system under test is measured relative to the received level of the stimulating
noise, The stlmul'mng noise conforms to CCITT recommendation O. 131, The level of the received noise s
measured' using a bandpass filter, the quantizing distortion ref filter, which conforms to CCITT recommen-
dation O.131 and an rms responding detector. The quantizing noise js then measured throngh a second

non Q.131,and the rms detector.

1

bandpass- filter, the quantizing dlstomon me.lsurcment filter, which also conforms to CCITT recommenda-

Tx-Rx modes polint(s) variables results
A o all 30 max measurement  one per
I b ‘ : levels, point,
: _ 3 no of points max 30
l f ' ' ip dB
e éﬁ Displays: Initial, measurement
h | ! level
¥
l - ', £DD DdBm0
R ,‘,“" ” NEXT PARAM measurement Pt 1 in N.
o o ! level
e , ‘
a | _*0D.DB0 Pt 2 in N
AV : i ; :
l L NEXT PARAM Pt N in N \
".‘J“.\. \ ’ f . ' Y
N Default } |
' : y © values,’ measurement '
C ’ level b
- . -5.0 Pt 1.in 7
l : , 10,0 2 in 7
. | -20.0 3 in 7
- -27.0 4 in 7
-34.0 5 in 7
o -46.0 6 in 7
o -55.0 7 4in7
l I __Results;-“ measurement result
J ' level - -
' Cy ' #DD.DdBm0  %0D.DdB '
1 1 W
' B ‘ =21
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Modél 3776A | . _ , " ‘ Mensuremeﬁts

t

4= 93 QUANTIZING DISTORTION TONE ‘
4~ 94 The noise level of the system under test is measured relative to the received level of the stimulating
tone. The frequency range of the stimulating tone is 1010 to 1020Hz. ‘The measurement frequency ringe
is 990 to. 1020Hz. . The received signal is C-message weighted and its level is measured usmg the rms
respondmg detector. The tone .is then removed by the standard nolch filter, the remaining noise is
C-message weighted and the level of the weighted noise is measured using the rms detector, The result
(SIGNAL + NOISE)/NOISE is corrected for the notched bandwidth.

Tr-Rx modes po;nt(s) . variables results

. all ' 30 max =~ meastrement  one per
o ‘ ‘ ' levels, point, |
S o : ~ measurement  max 30 )
‘ ' f requency, tn dB

no of points (see above)

! DISPLAYS: 'I‘nljtlal. measurement  measurement
' frequency 1 level

D.DDkHz *0D .DdBm0

b ) : 3 i
NEXT PARAM measurement measurement Pt 1 in N
' frequency level :
(' Pt 1 tDD.DdBmo Pt 2 in N
frequencv) : o '
i 1 . : !
r . . ' : : . . ?
NEXT PARAM | ; Pt N in N
1 ' Default ‘
‘  ivalues, measurement measurement
: - _ frequency level .
. S 0.81 0.0° Pt 1 in 8 ,
o 0.8} 1-10,0 2'in 8 '
0.81" -20,0 3 in 8
' 0.81 -30.0 4 in 8
_ 0.8} -40.0 5 in 8
f i 0.8 - -45.0 6 in 8
‘_ 0.81 -50.0 7in 8
0 0 8 in 8 ‘

.81 55,

Results, measuremen't'u measurement result
frequency - level

D.DDkHz ‘DD .DdBm0 *pD.DdB

4_22--: }- . . r ’ : { b . ] | I

. o ' v f v [
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1

1

'J4-9SINTBRMOD ZTONE F

4~ 96 The selectnbiL frequcncms fl nnd £2 are combined to produce the transmitted signal at the
measurement level, The levels of 1 and 2f1~f2 are measured -using selective filters and an rms deteclor.

" The measurement result is the levcl of 2f1-f2 relative'to the level ot fl,

Tx-Rx modes point(s) variables results
all . single  frequencies | in dB
‘ fl and 2
level

Note. frequencies fl and f2 must not be within 150Hz of
gach .other or of 2f1- f2,
L 2§1-f2 must be ‘in the range 200 to 3900Hz

. | ' 1
) | .
]

' DISPLAYS: Initial, frequency fl measurement
L N level

D.DDkHz  *DD.DdBm0

b . ‘NEKT PARAM frequency f2 measurement

1 o S - level ,
o ; ; o ~ {=PREVIQUS
: P D.DDkHz " PARAM)
Default v S | !
values,(f)) 0,47 -4.0 . :
(f2) 0.32 ‘ . o ’ .
Results, frequency ‘measurement  result

measured level

D.DDkHz '.tDD,DdBmO; +0D.DdB

. ' : B . : ) : ;
Artisars Technology Group - Que}lity Instrumentation ... Guaranteed | (888) 88tSOURCE | www.artisantg.com
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Model 3776A o Measurements

4- 97 GROUP DELAY DISTORTION (Optional Measurement)

4- 98 The instrument is designed to transmit and receive signals which conform to CCITT recommendation
O.81. The receiver measures the relative attenuation of the measurement signal with respect to the
reference signal, and measures the group delay using the demodulated signals. Both results are displayed
slmultnneously. ,

dB  ms

"

D.D D.pD

4~ 99 The measuremcnt and reference frequencies are also measured but can only be displayed in the
receive only modes, ie. in end to end operatlon In this mode the measurement frequency is normally dis-
played. The display can be changed to reference frequency by pressing the NEXT PARAM key and can be
returned to measuremrnt f rcqucncy by pressing the PREViOUS PARAM key.

4- IOO The measu:ement range for group delay is =12 to +12ms. Result displays beyond this range are
"wrapped around” as folIows '

o ) |
RESULT DISPLAYED ms L1200, 0..... +12]-11,.,...
GROUP DELAY ms ' ..-13]-12.....0.....+#12(%)3.....

NOTE: ‘\fv'hen the received test signal has passed through a PCM systerﬁ the sampling and quantizing process
of the system under test will cause spreading of the result's, with a deviation of approximately 50 to 60Qus.

Lo
.
fo
'
'.




Modcl 3776A

fx-Rn modes

Artisan Technology Group - Quality Instrumentation ..

poiﬁt(s) variables resul;s
all 30 mex reference one pair
level ., : per point
reference max 30
‘ frequency, . in dB and m%
measurement
frequencies,
' no of points.
Displays: Initia}, reference reference
., frequency level,
D.ODkHz2 0D .DdBm0
NEXT PARAM measurement meaﬁurement
: ‘frequency level
D.ODkHz  (=reference Pt 1 in N
lgvel)
NEXT: PARAM Pt N in N
\ . !
Default reference reference
! values, frequency level
' 1.8 -5.0
measurement measurement
frequency level
' 0.51 "=5.,0 Pt 1 in 13
0.6) -5.0 . 214in 13
0.8 -5.0 3 in 13
1.0 5.0 4 in 13
' 1.21 -5.0 5 in 13
1.4 =5.0- 6 in 13
1.61 -5.0 "7 in 13
1.81 -5.0 B in 13
2.01 -5.0 9 in 13
2.2} -5.0 10 in 13
2.41 - =5,0: 11 in 13
2.59 -5.0 ' 12 in 13
’ 2.19 5.0 13 in 13
‘Results, measurement measurement  result
: frequency level ’
D.ODKHz ~ *DD.DdBm0  D.DdBXD,DDms

Measurements

4-25
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Model 3J770A : ‘ o . o : Measurements

L ! : . | o H .
! . |

4 101 !‘N VELOPE DE‘( A Y DISTORTION (opuonnl measurement)

4=-102 [‘he inslrument is detlgned te transmit and veceive signals which conform to BbTR4lOO9 Then. are
three possitle cpnf:guralmns for envelopé delay distortion measurement:

1 ! Loop-back, nheasurinf the combined go and return paths

2 . Single path, using another instrument at the far end set to REMOD AN T, to return the received signal
“Iremodulated on a fixed frequency carrier (see REMOD).

’ . . ; 1 I

3. End to end, on a homochronous system (i.e. a system in which corresponding significant instants of the

clock have a constant but uncontrolled phase relationship). The clock of the transmitting instrument

must also be syslem clock. This nny be achieved by using the rear panel EXT CLOCK INPUT. This

, mode can be used on a non-synchronous system but the accuracy is impaired by an amount dependent
on the clock skew. [lOOppm ~ 100us/(second ref to meas sepamtlon)l :

4 103 The receiver compares the phase of the envelopes of both the reference and measurement signals
with o tuternal reference and then compares the two results obtained to produce the envelope delay distor-
tion result Similarly the amplitudes of the envelopes are compared to to produce the relative attepuation

result. This method applies a correction for the internal attenuation and EDD of the 3776. When the

measurem.,.\t is rhnnmg the measurement parameters are displayed. The received reference frequency cen

be displayed by pressing the NEYT PaRAM kcy The PREVIOUS PARAM key will restore the me 1surcment _

frequency dlsplay

b :
4-104 The result produced at the reference frequency is intended for use as a settling time indicator, in
pnrt:cular when there is a remote remodulating mstrument The reference frequency can be repeated,until
the result’ aproaches zcro to md:cnte that the network mcludmg the remote instrument has settled.

4-105 The measurement range for envelope delay 15 -12 to +12ms Result dlsplays bevond this range nre'

"wrappcd around" as follows:

]‘l S .‘ . ' ! ’
| - o ) . !
ra

RESULT DISPLAVED ms +||| 12.1...0.;...+12|-ll ..... -

ENVELOPE DELAY - ms ./ =13]-12,..,.0,5...212:413, .. . .
: , - L !

426"
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Model 3776A .

Tx-Nx modes

DISPLAYS: Initial,

NEXT PARAM

0 Il ! .

.
"

' NEXT PARAM’

Default
values,

b

point{s)

all : 30 max

reference

D.ODkHz

Results, measurement

~variables

}referevceg
level,
reference
frequency,
measurement
frequencies,

no of points.

results

one pair
per point
max 3¢

in: dB and ms

reference
freauency level
D.DDkHz DO, DdBm0
measurement  measurement
frequency level
D.DDkHz A=reference Pt 1 in N
frequency) level) :
i . .
Pt Nin N
reference referenée
frequency level
1.8) -5.0.
measurement measurement
frequency level w :
0.51 ~5.0 Pt " in 13
0.61 =50 ¢ tn 13
0.81 : =50 3 1n 13
1.01 -5.0 4 in 13
]1.21 -5.0 5 in 13
1.41 -5.0 6 in 13
161 -5.0 7 tn 13
1.8) 5.0 8 in 13
2.01 -5.0 9 tn 13
2.2 -5.0 10 in 13
2.41 -5.0. 1 in 13
2.59 \ ~5.0 12 in 13-
2,79 -5.0 13 in 13
measurement  result
frequency level
$DD.DdBm0  £0.DdBD.DDms

. _ -
Measurements ;
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© 4-110 LOOP TIMING

Model 3776A - ' ; . i : Measurenients

1

4-106 ABSOLUTE DELAY (optional measurement)

- . | . P i ‘
4~107 A carrier at the selected frequency, amplitude modulated with a 83.33Hz sinewave is transmitted,
‘The phase of the envelope of the received signal is compared with an internal reference and the absolute
‘delay is derived. The measurement range is 0 to 24ms. The result display is "wrapped around” for delays
beyand this range as follows: ‘

RESULT DISPLAY ms  0............ 201.....
. ABSOLUTE DELAY ms  0............ 24125,...
‘ |
3 . F
Tx-Rx modes - point(s) variables result§
Tx only or SLngﬁe Frequency, ) in ms
Rx only . Level '
‘ prohibited
! ;
4 DISPLAYS: Initial, reference measurement
- ' frequency level

D.0DkHz = £DD,DdBm0

L . Default
values, 1.8) . =5,0
Results, measurement measurement resulz ‘ :

Br . frequency level
| S D.ODKHz  $DD.DdBm0  #DD,DDrs

4-108 DIALLING . - .
4-u9 Dialling fs performed in the <ame way as a measurement, Although dialling can only normally be
performed via HP-IR, and is therefore described in the HP-IB section of this manual, it is possible to include
dialling in a sequence for manual operation. The dialled digits can be altered by leaving the sequence and
using the NEXT/PREVIOUS PARAM keys to display the digit to be changed and changing it with the SET
LEVEL and f] keys. The changed digits will be lost when another measurement or mode is selected, For

~ additional'information see Page 6-25.

. ) ;
4-111 The instrument provides an indication of loop timing nwing a pictorial display. The RESULTS dis-
play is stationary when the received clock frequency is nominally the same as the transmitted clock
frequency Rotation of the marker indicates a frequency difference and jitter of the marker indicates -
timing jitter. As the loop timing measurement compares the received clock with the generated clock it is
only valid in the DIG Tx-DIG Rx operating mode. Loop timing is a continuous measurement, When loop
timing is selected the instrument will continue to operate in the loop timins, mode until the STOP key is

! pressed, -
: S
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Model 3776A v } o | ‘ o ‘Measurements

4-112 TRANSIENTS (optional measurement)

4~113 The transmitter produces u holding tone at the selected frequency (1000 1o 1020Hz) and level,

Amplitude hits, phase hits, interruptions and impulse counts are measured by the receiver. Interruptions in-

hibit all other measurements. :
: )

4=114 Seleciable Parafnefers ‘ :

4-115 The coun‘t'rnte is selectable; - | SLO = 8 counts/second
FAST = 100 counts/second

The measurement duration is selectable in units of Hours and minutes from 0 hours 01 minute to 9 hours. 59
minutes or CONTINUQUS, CONTINUOUS is selected by increasing the duration above %, 59,

| 4~116 Amplitude Hits, Phase Hits and lnt_brfuplions, |

S 4=l 17 Thresholds are displayed using the NEXT PARAM key and are selectable as follows:

© Amplitude it ?, 3,4 o 6dB. .
® Phase hits..minm, 5°1040° in §° steps. '

® InterruptionSamm pommones | 0B fixed,
. | | '| |
4-118 The signal is routed via 2 400 to 1600Hz band limiting filter to level and phase monitors, Falls of
greater than 10dB lasting for more than 3ms are detected as interruptions. Level or phase excursions .

beyond the selected thresholds and lasting for more than 4ms are detected as amplitude hits and phase hits
respectively,except when they océur during interruptions, C

1

4-119 Impulse Counts (Three Levels),

. 4=120 The low threshold is displayed using the NEXT PARAM key and the value is selected, The mid apd

high threshciu. are automatically set to Jand 6dB respectively above the selected low threshold. The
received signal is routed via a selectable filter and 2 notch filter to level monitors. .

receive filter A 200Hz high pass + 1010Hz notch
o B 600Hz to 3kHz + 1U10Hz notch
C  300to 500Hz

" Excursions above each threshold are counted independently.

4-121 If a power failure occurs, the instrument will recover and continue from the pbint of interruption

- When the power is restored, The instrument will display ERROR 45 when power has been restored to-indi-
‘cate that 2 power failure has occtired during measurement run time. This display -will be cleared at the end

of the measurement when the result is displayed, or when the NEXT PARAM or PREVIOUS PARAM keys
are used during the measurement run. In HP~IB operation, provision is made for power failure indication
with the rear panel POWER ON SRQ switch. C :

1-

1

I . : - N
R R 1 . } . H ) B .
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¢

Tx-Rx modes

all

DISPLAYS:

NEXT PARAM.
NEXT PARAM

NEXT PARAM

- NEXT PARAM

NEXT PARAM

NEXT PARAM

) !

point(s) variables results

time hold tone 6 counts
-period ' freguency, scrolled
meas hold tone with
. ~ level, NEXT PARAM
‘ slow/fast and !
coupt, PREVOIUS
measurement PARAM
time, keys
amplitude hit
- threshold,
“phase hit
threshold,
! impulse
! count”low"
threshold,
“fmpulse

coun} filter,

Initial, .measuremenpt measurement
frequency,.  level

'D.DDkHz  *DD.0dBmd

count rate SLO/FAST count
duration , "+ DDhrsDDmin h-min
amplitude hit threshold DdB A hit
phase hit threshold DD° " p hit
interruption threshold -lOdB intr

' (fixed) .
impulse count lo threshold -DDd8m0 . I count

mid : low+3dB

high ‘ low+6dB

- impulse count filter A = 200Hz high pass + notch

'NEXT PARAM

-NEXT PARAM

NEXT PARAM

* NEXT PARAM

NEXT PARAM
NEXT PARAM

‘-NOTEuusing

. B=o0.6 to 3kHz + notch
S C = 300 to 500H:z ‘
Default P \

values, 1.0] 0.0
count ruce i o SLO count
duration ~ 00hrs05min h-min
amplitude hit threshold 2dB A hit
phase hit threshold . 50 p hit
interruption threshold - -10dB intr
impulse count lo threshold -20dBm0 I count
mid low+3dB
high low+6dB

impulse count filter A 200Hz high pass + notch
O ‘ )
Results, : o level result

PREVIOUS PARAM to display count rate or hold tone

: clears results

bicasurenlcnt.
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' Model 3776A ‘ : Measurements
l". ‘ ' | - | »
' 'selected
values '

NEXT PARAM duration DOhrsDDmin * h-min D.DD

NEXT PARAM amplitude hits Ddil, A hit DDDD

NEXT PARAM phase hits ppo.' p hit DDOD

'NEXT PARAM interruptions -10dB intr DDDD

~ NEXT PARAM impulse counts low . -DDdBm0 I count DODDD

NEXT PARAM | mid ' -DD | . I count DDDD

" NEXT PARAM - "~ high -0 , I count DDDD

;
f

© 4-122 FRAMING and SIGNALLING BITS

4-123 MODES DIG Tx or DIG Rx only .
. : . B . ‘ . ' ) 1
'4-124 The default Tx framing and sign'alling bits are uhder the control of the operator, The store
facility,unlike its function with other paraneters, sets the currently displayed framing and signalling bits as
the new default condition. -
. | ‘ )
,NOTE: For PCM inputs thc'rece’iver requires: o '

¢ Frame Alignment Word 10011011 . - |
¢ Multi-frame Alignment Word (first four bits oi‘\
¢ TS16 FM0) 0000 : 1
4-125 The received framing and signalling bits are presented on' the RESULTS display. The first word
detected is displayed and the display is updated each time the detected word differs from the displayed
word, The last word detected before loss of alignment is displayed until alignment is regained. When the
qisplay changesthere iz a short delay before monitoring continues, The rear panel DIG Rx OUTPUT
provides a TTL output of the received PCM stream with a data valid signal at appropriate points for the
currently selected framing or signalling bits. The [rame structure is described in appendix B. '

4-126 The following information is a summary of the PCM formats in which the various framing and sig-
nalling bits are available: L ' :

 TS:16 FMO _ CAS,30 CHANNEL ONLY, |
TS 16 SIG 30 CHANNEL ONLY Tx FRAMES SELECTABLE
FRAME WORD ANY FORMAT |
. NOT-FRAME WORD  *  ANY FORMAT . |
G _ i 'f ' E_a |  “ ' o 4-31
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4-127 FRAME ALIGNMENT WORD
C4-28DIGTX .

4 1129 Transmits a selectable 8 bit binary word hmeslot B of the the lmmc alignment frame of the PCM
stream. A selection of different error ratios may be introduced into the standard frame alignment word
(1001 lOl 1) using the NEXT PARAM and PREV[OUS PARAM keys

Inxtial display 8 binary bits.
o _ (current default ‘state)

NEXT PARAM . ERROR RATIO 1 in 10-S ,
: ' - 8 ip 10-5

! in 1074

5 in 1074

I in 1073

2 consecutive in 4

alternate 1 in 2

3 consecutive in 4

all Is

NEXT I.’ARAM‘ . all 0s HDB3 suppressed

NOTE: lf 'STORE ‘is pressed with ALL 1s or OFF selected the digital transmitter will be configured to
transmit the appropriate signal 'The Tx channel dlsplay will show A IS or OFF as appropriate, To return to
normal digital transmitter operation, the I/FACES Tx dBr/CHANNEL key should be pressed twice, .

i

4-130. DIG Rx
1 1

4-131 Dilspia'ys the received 8 bit binary word from timeslot 16 of the frame alignment frame,

' 4-132 NOT FRAME ALIGNMENT WORD o , | |

4-133 DIG Tx |

4- 134 Transmits a selectable § bn bmary word in tlmesnot 0 of frames which are NOT the frame align-
ment frame of the PCM stream. A selection of dlfferent error ratios may be ‘introduced into the
STAND#.sD not frame: alignment word (llOlllll)usmg the NEXT PARAM and PREVIOUS PARAM

-keys. oo I

i

Initial display ; 8 binary bits (éurrent defadlt state)
NEXT PARAM ' . ERROR RATIO alternate ) in 2

NEXT PARAM . 3 consecutive in 4

4=-135 DIG Rx o : '
4-136 Disbiays the réceived 3 bit binary’ word from timeslot 16 of the not frame alignment frame,

o
‘l '
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' 4~137 TIIMES[I.OT 16 FRAME 0 WORD (MULTIFRAME ALIGNMENT WORD)

©'4-138 DIG Tx CAS only

4-139 ‘Transmits a selectable 8 bit'pinary word in timeslot 16 frame 0 of the PCM stream.

l 4-140 DIG Rx CAS only
~ 4-141 Displ\ays the reéeivgd 8 bit binary word from timeslot 16 frame 0 of the PCM stream.
| l . 4=142 TIMESLOT 16 SIGNALLING BITS

4-143 DIG Tx

l 4~144 Transmits a selectable 8 bit binary word (CAS 2X4 bit) in timeslot 16 of the framel(s) selected with .
tl}e DIG Tx/CHAN switch and signalling format switch, as follows: iiii ”
; :
' CAS/CCS  CHANNEL  FRAME(S) . LD
SWITCH DISPLAY _SELECTED :
‘ 2%4 bit word in selected
' cas ) -] © signalling channel.
: : ' : |.. Cefault word in all
: : ; | other signalling
" 15 15 =] channels,
', J : : 16 - ' ,
‘ ‘ . n ’ o ] > | 2X4 bit word selected’
: A : [-=1..15 =]  in TS 16 of frames
l w 3 ] . | 1 to15
_' ' . CAS 1..30 -
S ‘ | ' e
I ! ' ccs ~any 0..15 8 bit word selected
_ ‘ ' - 3 in every TS 16
. 4=145 -DIG Rx CAS

4-146 The content of the selected (DIG Rx) signalling channel is monitored and displayed as a 4 bit word.

l 4-147 DIG Rx DATA OQUTPUT (rear panel) TTLI § bits at multi-frame rate. Control bit to indicate if
‘re.questcd signalling channel is upper or lower nibhie (true = upper).

4-148 DIG Rx CCS

; o ©
‘ 4-149 The content of every timeslot L6 is monitored, and displayed asan 8 bit word.

1

'

. DIG Rx DATA QUTPUT (rear panel) TTL[ 8 blts at f rame rate

- ' .
i ) , : )
l ' . . ]
. ' \
Lo 1 s
. . . } .
i . , .
i
'

l .‘ i : . : |
' : |
. )
. v . . .
. |
B . k)
' o
. ] : . . :
l : ' ' ' vt i
. ' .
. . . . '
/ A

. .‘ . '! 9 . l Lo . - f : 4_ 33
| AR ! . . L

S r v . : | ) ) \ ‘ .
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4-150 PHASE JITTER (optional measurement)

4=151 The transmitted sngnal 154 1010Hz tone at the selected level. The settling time required depends on
the receiver filter selected, 4 seconds for filter A (fast) or 25 seconds for filter B (slow). llu. detected jitter
is available at the MONITOR OU reuT for further 'mplyms if required.

PHASE JITI‘ER is a "contmuoua meuu -:ncnl" It is necessary to use the STOP key to exit from this
measurement 3 T

'Tx-Rx modes potnt(s) variables results
alt’ .'%ingle . level, continuous
‘ ’ Rx filter in degrees
o A=20 to pk-pk -
: : 300Hz :
' ' B=4 to C
300Hz Co

DISPLAYS: Initial, “measurement  measurement
freguency level

B ' I ' 1.01kHz  #DD.DdBm0 ' w
- NEXT PARAM  fil _

~ Default _ :
values, 1.01 ' 0.0 '

 NEXT PARAM  fil A

1

Results, measurement measurement: - result
By frequency level
fil _ ' %DD.DdBmO  *DD.Ddeg p-p

4-34 | S
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'4~152 PARAMETER SELECTION

Mode) 3776A , Measurcments

1

4-153 When a measurement is selected, the defaull parameters are automatically selected. Other para-
meters can nonmally be selected if requrred The mdwrdu'rl measurement information gives details of the
parameters which are variable, :

NOTE: In order to change parameters the instrume.nt‘ must be.in the STOP state.

4-154 To change a displayed parameter it is first necessary to select. the display field to be changed,This is
achieved with the SET FREQuency and SET LEVEL keys. Wlien one of these keys is pressed thc least sig-
nificant digit of the appropriate display flashes. This indicates the digit which is enabled for ch:mge with the
H keys. Other digits can be enabled for change with the +and » keys.

4-155 The front panel OUT OF RANGE indicator will come on if an attempt is made to sct a parameter

‘out of range, if RUN is pressed in this slate, the OUT OF RANGE indicator and the approprinte display
' will flash and the measurement will not be performed. In some cases e.g. INTERMOD 2 TONE, where com-

binations of parameters may be out of range, the out of range condition is detected durmg run time, In

" these cases an error mr.ssage ERROR 25 is displayed.

L I

4-156 A measurement run can be pcrformed with the selected parameters. If the sclected parameters are

required for future use they can be stored in non volatile memory, see STORE and RECALL functions. If
the selected parameters are npot stored they will be lost when another measurement is selected

g 157 Changing Parameters in Multi—-point Measurements | : 1

4~158 The. pomls of a multl point measurement are scrolled with the NEXT PARAMeter and PREVIOUS
PARAMeter keys. In order to change a parameter in a multi-point measurement it is necessary to scro}l the

. individual points until the point to Le changed is displayed. The procedure is then as described above,

however with multi-point measurzments the points are stored in a logical order and changing parameters
may change the position of the point relatwe to other pornts in lhe measurement This will be indicated by
the display flag PT____IN__ '

4-159 ‘The following example shows how the change in order can occur when a parameter is changed.

1 : ’ [
. .

; . K | | S _ 4_35
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The multi-point measurement in this example is, for simplicity, a 4 point gain v frequency measurement.

1

R : FREQUENCY kHz LEVEL RESULTS
st display’ o )
is reference, 0,81 ref - 0.0 dBm0

o 2nd display .

o, First meas ' C ‘
point obtained 0.2 meas 0.0 dBmO Pt 1 in 4
with NEXT PARAM :
key.
othel displays ‘ ' '
available : 0.31 meas ‘ 0.0 dBm0 = Pt 2 in 4
with NEXT _ o _ |
PARAM key. - 0,61 meas 0.0 dBm0 Pt 3 in 4

121 meds 0.0 dBmO Pt 4 in 4

|
.

With Pt 3in 4 displayed; the frequency can be changed from 0.61kHz to (for example) 0.28kHz, using the
SET FREQ and « »“ keys. This will result in the changed point being designated Pt 2 in 4 and the points
in the sequence will then be as follows: : A . :

1

MFREdUENCY kHz LEVEL . RESULTS
1 . . : R :’
" Ist display o - :

is reference. 0.81 ref © 0.0 dBmO

. ' 2nd display

© " first meas . ' S _ .
point obtained  0.21  meas - 0.0 dBmO Pt 1 in 4
with NEXT PARAM ' i
key, S
, . A
other displays S - o
available 0,28 meas : 0.0 dBmD Pt 2 in 4
with NEXT - - o ‘ o : :
PARAM key! . 0.3 meas - 0.0 dBmoO Pt 3 in 4

1.2) meas 0.0 dBm0 Pt 4 in 4

4-36
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; 4=160 Insertion and Delelion of Points

4-161 Pomts can be inserted into or deleted from multi-point measurements using the INSER’I‘ and

DELETE keys. The INSERT key duplicates the currently displayed measurement point which can then be
changed to the the pnr«melers rcquired as descnbed above, thc DELETE key deletes the currently displayed
measurement pomt

4~-162 The following ekample' shdws the steps required to insert a mcasurement'point.

The muln-pomt measurement in this exnmple is the same 4 poinl gain v frn.quency measurcmcnt used in
the previous exnmplc

i

. FREQUENCY kHz LEVEL RESULTS
l _ ! ‘ Ist display - = _ |
is reference. 0.8 ref 0.0 dBm0
. Y énd display
' first meas :
- ' ‘ point obtained . 0.21 meas 0.0 dBm0 Pt 1 in 4
' . ‘ with NEXT PARAM
3 : : key.
' ’ | other displays - | | ,
‘ . ., available - ' 0,31 ‘meas 0,0 dEm0 Pt 2 in 4 ,
- with NEXT © 0.6) - meas 0.0 dBmG Pt 3 in 4
l i .. PARAM key, 1.2) . ‘meas 0.0 dBm0 Pt 4 in 4
L Wlth Pt 3 in 4 dlsplayed the INSERT key will insert another point with the same panmeters thp’ the
l i frequency is changed! the new point w:l! go to a logical Iocanon in the frequency order. ~ |
- T T X meas 0.0' dBn0 Pt 3 in 4 |
. | "‘*INSE'ERT 0,60 meas 0.0 dBm0 Pt 3 in 5
} , ‘ o .
l SET. FREQ 1 0.28  meas,’ 0.0 dBmG Pt 2 4in5
] . ' i
_ NEKT PARAM 710,31 meas-;‘g.l 0.0 dBm0 . Pt 3 in 5
B ! ! ' -‘ {
' ' The complete new sequence is now ' - SR
o . FREQUENCY kHz | eve RESULTS
. . . . 0.8 ref . ' 0.0 dEm0
T ; ;00,21 ' meas T 0.0 dBmO Pt 1l inh5
- : i6.28 « meas 0.0 dBm0 Pt 2 ip & h
' ey, 00310 meas ! ‘0.0 dBm0 Pt 3 in &
S . . b .61 meas 0.0 dBmO Pt'4 in 5
o ‘ B YO 1.2)  meas O.‘bi dBm0 Pt 5 in &
: R ' ' : | ot i
' vy I . . UL , ll ! L ' l‘r : X !
‘r | H s '
l ' !
l o o o - 4-37
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74-163: STORF, A.ND RECALL FUNCTIONS
! I

| : '
4-164 The selected parameters can be stored in non-volatile memory by pressing the STORE key while
they are displayed The RECALL key can then be used to toggle between the default parameters and the
user defined parameters. The following figure shows the operation of the STORE and RECALL functions.

NON-YOLATILE
MEMORY |
FTT-TT 0" ]
_ Fixed defoult
. | RECALL - sgction
> —-Q_LP - DEFAULT
; PRRRMETERS

‘User defined
porameter .
section

! ! _ F 3
OPERATING MEMORY

(scrateh pad)
* BRRERE
| " currenTLY | ERS ,
BISPLAYED [+ STORE. |
MEASUREMENT |—p - ) |
PARAMETERS | | -L Lo e e e~ - -

4-38 o . -
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4165 STORE AND RECALL WlTl[ FRAMING SIGNALLING AND BACKGROUND PCM

4~ 166 Frnmmg and signalling bus, and backgrouml PCM codes are nutomalically set as ncw (user defined)
:default parameters when STORE is pressed. If the current dlsplay has been changed, the default state can
be recalled with thc RECALL key. R

_NON-VOLRTILE
HEMQRY
|

— e — — -1

Fixed defoult
sactian

DEFAULT
PARRMETERS

RECALL

User defined
parametar
DPERATING MEMORY section

r
|
|
!
I
I
|
|

{scraotch pod) - ‘ )
|
|
|
|
!
J
|
!
|
|

|

|

|

|

|

|

|
ALTERNATIVEL - !
PRRAMETERS |
' |

|

|

|

|

|

|

|

| cumrentLY | o :
'i | ’ DISPLRYED STGRE f

HEASUREMENT :
~ "AND i i
PARRMETERS .

User defined
default
section

FRAMING
+ SIG BI1S

AND
BACKGROUND
. PCH

o - 4-39
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!

4-167 USER DEFINED INTERFACE DEFAULT PARAMETERS

4-168 The interface parametess nre nutom.mcnlly stored in non-volatile memory when the instrument is ‘
swnchcd off and become the new default parameters. The parameters in this category are:

! '

4240

¢ ANALOG TRANSMIT and RECEIVE dBr levels
* ANALOG TRANSMIT and RECEIVE IMPEDANCE and TERMINATION

¢ DIGITAL TRANSMIT and RECEIVE CHANNELC(S)

OPERATING MEHORY
{scrotch pod)

'

Artisan Technology Group - Quality Instrumentation ...

CURRENTLY
DISPLAYED
HEASUREMENT

AND :
PARAMETERS

RECALL

I 3

L 38 4

i
o e
— 1 9_4__! DEFRULT
- I PRRAMETERS

1
NON-VOLATILE
HEHORY

— o e e e R

Fived defoult
section

User defined
parametar
saction

ALTERNATIVE
PRRAMETERS

b

User defined
defoult
saction

FRRHING

+ SIG BITS

ND
BHCKGRUUND
PCH

L ] L 4

Measurements

Guamnmep|@88)&%SOURCE|wwwan$amgcom




'"Model 3776A ‘ - | . N.solrements

4-169 MEASUREMENT SEQUENCES

‘4-170 A measurement sequence can be loaded into the non~volatile memory of the instrument using an
external controller, ‘The sequence can ve run from the front panel of the instrument {without the use of a
contraller) with the SEQuence and RUN Kkeys. The parameters of the measurements in the sequence ¢in be
the same as, or different from the default parameters or the user defined stosed set. The sequence can com~
prise up to approximately 50 points depending on the number of parameters which apply to each point,

4~1 71 'fhe procedure for compiling a sequence s as follows:

1 Select the addressable mode and connect a controller to the rear panel HP~IB connector.

I

2 Clear the sequence memory if required by addressing the 3776 2.ad sending the command "CS"
3 Pre?s the LOCAL key. !
4 Set up the first point of the measurement as for mannal operation

5  Append the first measurement point to the sequence by address;ng the 3776 and sendlng the command
:OIASII .

6 Repe.sf the procedure steps 3 thru § for each subsequent measurement point.

4-172 An alternative to steps 3 thru 6 is to set: up the measurcment points via HP- IB In this case the
whole operutlon is performed in the remote;mode, ,

4-173 A sequence, storcd m the instrument is not intended for runmng via HP- IB it is normally run
manually from the front ranel. A ; !
4-174 The sequence is enabled by pressmg the SEQ key, and ru with either the RUN or S/S’I‘EP keys.
When sequence operation is enabled, theon key" indicator comes on, the display flags Pt | to indicate the
first measurement of the sequence and,the MODE and MEASUREMENT indicators show the mode and
measurement of that sequence: point.. ‘the NEXT PARAM and PREVIOUS PARAM keys will scrnll the se~-
quence noints {measurements) at this stage, produclng display flags of Pt | tc Pt n, the last measurement in
‘the sequence. When the SEQ key indicator is on, the RUN -key wnll run the complete sequence and the

: S/STIZP key will run the'currently selectud measurement. )

4 175 The SEQ key can be usea'to toggle in and out of the sequence, as mdtcmcd with the "on key" in-

dicator, When the SEQ key is used to toggle out of the sequence {"on key" indicator off) the first (or only)
parameter display of the selected measurement (sequence point) is displayed. The NEXT PARAM and
PREVIOUS PARAM keys will scroll the. measurement parameters. At this stage the instrument is no longer

. in the sequence mode and operates as'if the measurement had | en selected manually ie. the paramelera can

be changed and a measurement run performed with the chosen parameters,

i

4~ 176 The chosen parameters can only be mserted in the sequenccl by the ‘use of 4 eontro]ler if 'the se~

: quence is re-selecled the original sequence, modes, measurements, ana parameters are restored.

4=-177" Although the operating modes allowed in sequences are normally llmited to loop ~back modes. the

DIALLING "measurement” can be included in the =equence. As with other sequence measurcments it is pos-

“sible to toggle out of the sequence when dmllmg is the current point, change the parameters e dlgrts dial~

led, and run dialling. A complete sequence is performed in the same way as a multi-point measurement.

‘The functions performed ¢n a sequence ‘by the CONTROL keys are the same as those pert‘ormed on a

measurement (see RUNNING MEASUREMENTS) o , .
1

: NOTE The STOP key aborts the current sequence and returns to the sequence start state,

: ) ’ Lo S

I : 4-41
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4=178 'The prefered method of rupning a sequence of measurements remotely is to compile and store it as
individual measurements in lhc contvoller, making suitnblu provhion for the ontput of results.

4=179 In gencrnl sequ-.ncu :nensure:ncms re limltcd to Ioo;:chk mades of n*......‘nn i, modes where ope
instrument is transmitting and receiving, however §t.s possible to inclnde dialling us part of n sequence. As
~ dialling Is an HP-IB only function the dialling information must be entered from a controller,

4=-180 Cominuons'Mensuremenls In Sequences

4-181 A sequenct, rup cannot pass a continuous measurement, When one continuous measurement js to be
included in a sequence, it should be made the last measurement In the .2quence. If TRANSIENTS and one
other continuous measurement e.g. PHASE JITTER are to be included in the sequence, the TRANSIENTS
measurement should be timed (less than 9Yhrs 59min) not set to CONT

4-1 82 The followihg figure shows the operation of thc SEQUENCE function.. | :

OPERRTING HEMDRY
fxcroteh pod

CURH[NTLT
" DISPLAYERD
. HERSUREMENT

RND : : : ' '
PARRMETERS . . o

Hado.Hnn:uF-nint
ong Pargmsler
pnformation,

~from tha ' .
Instrusint ‘ i :
‘ \ ' NON-VOLRTILE
; | HEMORY
~or: from o : —— -
Controller : P Seguence i !
) '/// e | ll1Prg _I
) i ‘section I
i \ e .
: c) nppnnx:nmzu )
A5 from caontroller . 0| 0 KERS |
S Pl |
! ""C5* from caontrollar » , )
]

e v clears saguence

I S

¥ : v ! 1

‘/AnSanTedmobgmemmeuaMyHsﬂwmemmmn Guamnwed|@88)&3S@URCE|Wwwansamgcom
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4-183 THE COMPLE’I‘E NON-VOLATILE MEMORY

4- i84 By combming the l‘acililirg of the storc/rccnll function and the sequence function, furthcr fncililies
can be more rendﬂ_{ seen. e, i he sequence store can be used to hold additional stored para meters,

NON'VOLRULL
HEMOR :

e —
| Fived d-ruult

I
RECALL ) usction )
BCFRULT |
] PRRANLTERS |
! = |
. o
1 I Usar defined }
: | porosstar |
) DPtHRTI‘NE‘ H!’.HBRY | section
freroteh pad) \ RLIERNATIVE |
: PRRANLTERS |
CURRERTLY - l
g B e |
AND . | ‘ }
PRRFNLIERS f T ° o | Uur definad |
i dafoult i
i | soction N
y '
: FRAKING
‘ o . : + s}at':muns I
Kode Heosuramen -
und Poroaster 7 BRACKCROUND |
. wnformation,; | PCH i
rom the ‘ } > !
" s — ¥ AND RX: dBr
foetrinant =11 Vupcbrnce anp’ | !
' + TERBINATION , I
! i CHRNKEL £5) |
H ,i
. =gr from o ) I l
- Con rpllcr " sra ’ Seguance |
7 P } ' ect)on |
'/ 111
B ' o © - : |
! RPPRO!IHR‘I[LY I
V"ASY fpom cantroller > | FD]NTS ' 1
MESY From controklar » i |
. I
|

claors sanuance

L-—_-"’-"-. ,

H
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o . : ©  SECTIONY ‘

e . MEASUREMENT MODES AND CONFIGURATIONS

6= 1 INTRODUCTION

o 5- 2 The 3776 s mpablc of operatmg in two basic measurement configurntlons LOO[’BAC!\ of
END-TO~END. These configurauons:nclude the digital loop-through capability of the instrument. An
additiona} modc (REMOD) is available with ENVELOPE DELAY DISTORTION measurements,

C -3 The ANALOG or DIGITAL RANSMITTER and/or the ANALOG or DIGITAL RECF[VLR ake
mdependently selectable to give complete coverage of the OPERATING MODES available. The table on
page 4-~8 gives the operating modes avmhble I'or particelir measurements. Invalid modes cannot be

: selected L A ' ‘

S d ASSOCIATED EQULPMI N'I' : , y

: 5--5 ln all modes a hard copy f lhc measurement resull can be obtained by connecting an 89 COLUMN
'PRINTER {for smglc point measurements) or ap HP~GL PLOTTER (for muiti-point measurements) to the
rear panel HP-1B connector, 'se> OBTAINING HARD COPY OF MEASURPMLNT RESULTS pnragraph.
5- 26 APPENDIX C Plot Options and Section 2 (The Talk Only Mode).

5~ 6 Commands are available to obtain lmrd copy of the measurement results in the REMOTE mode vin
H!‘ IB see section 6 HP-IB

5- 7 Individual analog voice ch.mnels of a PCM terminal can be accessed using an HP 3777/\ CHANNEL
SELECTOR and an HP-IB comroller

: 5= 8 The followmg examplea show typical, but not zall, measurement conflgumtlons

' 5=9 LOOPBACK CONFIGURATIONS | !

'§=10 A-D Local Coder Test

)
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5=11 A=A L;Jcal Coder/Decader Test

Measurcmcnt Modea and Confi lgurahons

)

| 3776
| DIG Tx | AN Tx | AN Rx | DIG Rx
. }I , ,
o I: ~C ODER, -
! 'DECODER ———
5-12 ‘A=A i,ocnl and Remote Coder/ Decoder Test ,
’ o 3776
' DIG Tx | AN Tx | AN Rx | DIG Rx
: [:.ntconas CODER | ,
| CODER '{—.DECODER ———
5§-13 D=D Remote Coder/ Decoter Test
1 , “ m
. . 3776
| AN Tx | AN Rx | DIG R%
| _' N .
‘ [: DECODER | CODER ”
g CODER [—» . | becoper {
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' §-14 Coder/Decoder Test Using Digital Loopthrough ’

v :

i

- intef'ndl ;loopthrough
using THROUGH PCM f“]3775
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" DIG Rx

&

CODER

- DECODER q

. ' . K
i gl ‘
. ‘ ; . : |
‘ NOTE: The coch must not rely on the 3776 ¢clock. . ‘
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5~16 PCM Terminal Testing isequen!ial)

1

_ : . ; . : f
5-17 The HP~IB controller je :'::-lired for two purposes:

1 'To control the CHANNEL SELEC Oli for routing the analog signals to and from individual voice
- channels, o ‘ ' o .

1
i ! i)

| 2 To select the 3776 DIG Tx and DIG Rx channels, whlch correspond to the analog channel selected (this
‘ will depend on the particular channul/timeslot mappmg used} and to run the measurement when the
appropnate path has been establishea :

3776

’ PDIG Tx | AN Tx | AN Rx | DG Re| |

3777R
CHANNEL
SELECTOR

' o - i voice
: - . . HP-1B
' : (ot 4| - | |chemnels | == CONTROLLER
p 1. LOCAL o ,
{_PCM_ :
- TERHINAL

(Niaprapusrsmapiages?, . PRINTER
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5-18 P(*.M System Digitai Testing (without interrupting traffic) -

: M .
Model 3776A ’ . '

H

ﬁ

'To control the CHANNEL SELECTOR for looping thc test sngmls to return them to the meqsurlng

:nstrument &
] I " i I

l 519 The HP-IB controller i§ required for two purposes,

-'Fo select the 3776 DIG Tx and DIG Rx channels see flgure and to run the measuremem when the
. ‘appropriate path lns been est.lbllshed )

! L

-t

!

R 76|
I_'T" OUGH pcn-—a——l

mnn:urﬁmgnt Vo '
‘ , performed on :
p1G Tx | AN Tx..| AN Rx | DIG Ry e nmtonte of
, I selected
L . i DIG Rx chonnel:
N ; : Y ‘:gntanislnf OEP.P
. ) ‘chonnel laope
Test kignol P | I : to DIC fx
insertag ‘ o Bk
selected 37778 , bt
DIG Tx CHANNEL !
channal SELECTOR b
i V .
' L oy !! . voice ’ “
; . | . HP-IB
! 3 o - | chennels CONTROLLER; o
‘ T ‘ -
. o P ‘ ' l
P o TERNINAL N A
' PRINTER
] ' : ‘. i
, “DIGLITAL
ACCESS .
) SHITCH '
]
II} ll I N
I =][ | ] |
[ o NS ~
; ) ! REHDTE ; |
"y v ' PCH
TERMINAL )
! y
I -y ! ‘ I
' ' 7778 .
CHANNEL
1 ; © SELECTOR |
; .
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5-20 Simultan‘eous Testing of More Than One Timeslot

Heasurement Modes and Confi |gumtmns

]

5-21 Ris p0551ble to cascade a number of mstruments using THROUGH PCM Each lpstrument ¢an msert a

test signal and make mearurements on one tlmeslot wnhout affeetlng traffic in the remaining timeslots,

vl

[
b

1

:

R §
o ,

l L 3776 | ; | 37786
i [ I
THROUGH PCH THROUGH PCM —
DIG Ry 'pIG Tx | ' | DIG Rx ' DIG Tx . :
meosurament test signol meosuremant test si nql' !
, made on 'inserted in ; made op inserted in ;
selected RYX . selec. ed selected RX selected .
‘ehannel Tx che ,~el chonnal Ty channel
. 1 . .

Py

]

' §-22 END TOEND MB,ASUREMENTS

SYSTEM UNDER TEST

PCM stream with

test signals ) ‘
inserted in eoch .
of the selected
Tx channels .

5 23 End to end measurements requlre two instruments , the local instrument prov:d:ng the stimulus AN
Tx or DlG Tx 2nd the remote instrument inaking the measurement AN Rx or DIG Rx. For end toend
measu'cments the receiving instrument must mmally be set to the reference levels and frequencues selected

on me transr}mttmg lnstrument.

1

5-24 Communication Over The Lipe Under Test

1
|

i

5-25 Voice commumcatlon over the line under test ¢:n be achieved by selecting SELF TEST 22. This
enables a communlcatlon path between the AUXiltiary I/P of lhe transmltlmg instrument to the MONitor

O/P of the receiving

N NOTE the above techmque has an advantage over seiecting the AUX I/P, as for a level mcasuremenf as

mslrumc at.

SELF TEST 22 dlsables the receiver !evel autorange capablhly

The procedure for selecting SELF TEST 22 is as follows:

i
R

e e Artisan-TechnéIogy Group - Qupdity Instrumentation ..:

~ Press SELF TEST. The display will show CAL "TEST 1"
~ Press PREVIOUS PARAM to scroll the test nunvbcrs in reven.e sequence, the fiest dlsp:ay
., obtained is Pt22 “TES’I‘ 22" '

., Press RUN, .
J TEST 221452 contmuou's state. To leave the commumcauon mode press STOP, -

[l

F
i

'

i
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S'—i?, Multi Purpose End to End Testing

i

5- 8

i

3776
1

Measuremcnl Modes and Conflguratlons

'

DIG Tx

AN Tx | AN Rx

DIG Rx

Lol
3777R

CHANNEL
SELECTOR |

I ,
i m

LDCRL :
| TERNTNAL

[

DIGETAL
ACCESS

© . SKITCH
T T
)

REMOTE
PCH

§

P-1B
| CONTROLLER

TERMINAL

3777A
CHANNEL
SELECTOR

DIG Tx

AN Tx | AN Rx

DIG Rx

3776

'
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5-28 THE AUXILIARY INPUT |

5-29 Slgnals apphed to the rear panel auxllmry mput (AUX 1/P) can be routed to the.analog or digital
output., The dlgnlal oulput timeslot(s) can be aelected as for operatmn with the lnternally generated Slgnals

! ;

5-30 Detalls of thc use of thc AUX I/P are given w:th LEVEL MEASUREMENTS on.page 4-16,

5-31 When the J"\U)yl I/Pis uscd for communication over the line under tcst u should be used in:

: conjunction with SELF 'I‘ES'!‘ 22, see page 4-16 and’ Appcndlx D.

532 E‘{TERNALCLOCK . !

Provnsnon is made for a 75Q external dlgltal clock input on the rear panel to allow for example,

_ synchromsahon of the transmmer with an external "master” clock.

[ .
1 ] \

'5-33 DIGITAL DATA OUTPUT | . o , *

The rear mne! DIG Rx DATA QUTPUT prowdes a 'I‘TI output ol‘ the recewed d:gltal signal, Deta:ls are |
given m Appendix F.

5-34 MONITOR OUTPUT | T ' ,

the rear p'mel MON O/P {option 00! only) prov:des a monltor 6009 balanced output of the measured signal
after internal mtenng In the case of phase Jmer measuremenlb this output is the demodulated signal.

5= 35 When the MONITOR OUTPUT is used for communlcat:on over the line under test, it >hould be used
/in cqnjuncnon with SELF TEST 22, sec page 4-16 and Append:x D ; |

5~36 OBTAINING lIARD COPY OF MEASUREMENT RESULTb

5 37 In the talk only modc an oulput sunable for a printer or plotler is provnded at the rear panel
HP~1B connector, ; . ,

1 L .

5= 38 The 80 column printer output format comprines a header' which includes the measurement code,
operating mode and measurement parameters; and the measuremenl results output. :

f i

5~39 thn the rear, panel HP- lB ADDRES‘SABLE/ TALK ONLY switch is set to TALK ONLY, thc

~ required format is selected with the HP-IB ADL‘RE.S‘S/PRINT FORMAT switches.

. 5-40 The formats ava)lable are as follows;

PRINT FORMAT ‘Qutput format
switch setting
0 ASCII
‘ 1 PINARY B
g 2, 80 column printer ‘ i
.8 to 3 plotter outputs HP GL - '

, A3,0r A4 must = |
A3 and Ad=) no title or axes S
b Ad=1 no CCITT mask
- A2=] auto paper advance
‘Al=] Y axis scaled _ _
AO=] X axis scaled : : ; ' b

5-9

I3

I Artisan "echnology Grjrp JQuality Imstrumentatic1n 'uaranteeid | (|888) 88-SOURCE | www.artiamtg.com ?’
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|

1

5-41 Suitable 80 column printers are: Hewlett Packard HP 26318, HP 2671A/G and HP 2673A, Suitable
HP GL plottf;'s are theiHewl_ett Papkard HP 7470A, or for programmable paper advance, HP 9872C/T.

R - ' [
I[1 | PYR ON SRQ - : 1) | PWR ON SRQ
IL1 | EOI IN SPAS , o I[] ] EOX IN SPAS ,
ADDR | []] TALK J . ' . ADDR]| [1] TALK _ L o ‘
T oy | ) | ONLY | | l
YN T & [ I | AT T | .,
A3 ILY 1 Lo < A3 [ : o )
A2 {1 .1 PRINT ~ A2I[) .} PRINT | l
Al | [1] FORMAT . ALY | FORMAT o _
U o B B B oAl ) | o S
D0 . ' o ~ 0 ) | : l '
Setting for 80 column printer ', _ Setting for HP GL 'plotter output, ;
output, o " with title and axes i I .
, o S with CCITT mask ] ‘
' : ~_ without programmable’ paper advance '
\ . . “with fixed X and Y axes ' ‘ I
. o
A '
H 1 i '
" . i
; | 7
5~10 l

| 1
1 : |
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6- 4 HP-IB Capability

HP-1B Information

| | SECTION VI | | |
o _ HP-IB INFORMATION |

6- 1 INTRODUCTION

o 6= 2 Information on installation of H'P-_-IB, including conltgcting; information, rear panel
"ADDRESSABLE/TALK ONLY switch setting and talk only mode output selection, is given in section 2 of

this manval. It should be noted that the HP-IB ADDRESS is determined by the state of the HP-IB
instrument.
6- 3 'l‘his section provides information under the following headings:

¢ HP-IB CAPABILITY
s HP-1B MESSAGES
o HP-IB COMMANDS
' ® Types of commands
¢ The ? form of conmands
¢ INSTRUMENT STATUS COMMANDS _
¢ INSTRUMENT CONFIGURATION COMMANDS
* MEASUREMENT CONFIGURATION COMMANDS
' @ SEQUENCE CONSTRUCTION COMMANDS
o MEASUREMENT RUNNING COMMANDS
¢ DATA OUTPUT COMMANDS ;
# DIALLING COMMANDS
® SELF TEST COMMANDS
e THE STATUS BYTES '
e NOTES ON MEASUREMENT CONTROL

IEEE488/1978 | IEEE 728
Code Funetion Capability ¢ Code - Format/CapabiIily.
SH . sovrce handshake . complete © PM2 Program messages as fig 24/25b
AH acceptor handshake - complete b in [EEE 728’
TS talker basic talker NRDI1 implicit point nuneric data
' ' serial poll © . NRD2 'fixed point numeric data
talk on'y mode " NRD3 floating point nunteric data
o P o untal. if MLA 'CHDF  character data field
TE extended talker, jnone o BDFA: ‘binary block data, length
L4 - listner . . 'basic fistner " specified, no check
' ' by unlisten if MTA BDFI - binary block data, length
LE extended listner none, . oy Co unspecified, no check
SR © gervice request complete ¢ BDFH ' héxadecima_l data.
RL remote/local complete . cumma parameter separator
PP - parallel poli . . nonc: . ‘ » . semicolon vommand separator
DC device clear: ' complete CRLF ' CRLF command string terminator:
- DT device trigger + -~ none " NL NL command string terminator
CO controller . none . END EOI command string terminator -
' 2t ' R v
| .
C o=

ADDRESS swilches at instrument switch on. The address cannot be changed with power apphed to the

® DATA INPUT OUTPUT FORMATS o n




Model 3776A o o | _ E C L HP-IB Information
' IEEE 728 (cont) L '

Caide’ Formnt/('épahility ;
‘ ' !

MMI | measurement messages as fig : | | ,
‘ 21a2/21b in IEEE 728 - | !
NRD! implicit.point numeric data ' '
NRD2 fixed point numeric data
BDDFA  binary black data, length L

.« specified, no check | . .
o comma data separator
CRLF  CRLF data iist separitor
END - EOI data list terminator

6= 5 CALIBRATION IN REMOTE (HP-IB) MODE
6~ 6 The instrument automatically self calibrates during its idle periods je when the instrament is in the
STOP state, If sufficient idle time is not availabl» ie, with continuous operation from a controller,a 15
second wait peridd should be included in the program at frequent intervals for .1ppmx|m.ncly 30 minutes
after switch on, and then at intervals of approximately 15 nnnutes

: | |

6~ 7 llP-lB MESSAGES

6~ 8 Device Clear and Selective Device Clear
] : L I

T .. |
6- 9 The device clear apd selective device clear messages will return the instrument to its initial state,
The control State is set to STOP. The HP-IB input and output buffers are cleared. The error queue is
cleared. A-A ‘GAIN {tonie) is selected. PCM format and auxiliary input are set to rc:r p.mcl switch settings
All other p1nmetcrs retain the setting prior to the device clear. I R . _

: . | I ) | . 1
6~ 10 Serial Poll' . , e ' ; o '

- ll Serial poll at any time rutnevcs the the v.tlue of lhc prmnry snlus bytc and cle; :rs‘the SV messiage

(SRQ) hne if the 3776 requeslcd service, J oob : ;

C.»!UTION The 3776 must be unaddressed a!ler each ferml poll. This vccurs m:mnmnmll ¥ With niost HP n '

controllers, ' ‘ i : ,
| I 7 . ‘ T

6- 12. Remotz Enable wnd Local Lbckoul o | r K o

t ! v :
6-13 The instrument can be put into the remote state by setting the R[’N line and 'uldressmg the instru-
ment to listen. It can then be returned to local either by pressing the LOCAL key or by sending the GTL
message. Local lockout can be acheived by sending the REN and then the LV,0 messages. As the LOCAL
key causes bit 3 (decimal 8) of the primiry status byte to be set. The controller cin be alerted to the (lL‘blrL‘
to return to lm.al control and take appropriate action, . , A !

b
i

s

6- 14 Hl’-lB COMMANDS

)

6~ 15 HP- B commands comprise a string with two or moré components. ‘The First component, is alwuys an
alpha mpemonic. When it is necessary o specify pardmeters, the second component repren:nts one or more
parameters. This component must conta: i of the necessary parameter information in the Correct order,
the parameters being separated with connnas. lhe tlnal component of a simple string, It! a smglc contmand,

o
i
o

[ [ . 4,
'

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



! : ‘ : . . ‘
 Model 3776A e . " HP-IB Information

3
-

_ ; _ _
or of a complex stnng, ie a series commiinds sep.trated with semi~colons must be one of the three
terminators ;
ASCII newline (identical to linefeed)
ASCII carriageé return + linefeed
An interface EOI with the last byte of the command.

6- 16 Examples nf Commands
o t

Sihg!e command, To set the analog transmit output to 60092 balanced the command is: AT 600,1 Cr Lf
Compound com:nanmt, To set the following conditions: . - :
optrating mode AN Tx DIG Ry,

, measurement GAIN TONE
ANALOG TRANSMI’I‘ :mpcdance 6002 BAL,

' i i ' H i

the command is: MOS;ME) AT 600,1 Cr Lf
6— 17 COMI\;AND (,ATEGORIES

6- 18 ? Form of Commands . , | o
6~ 19 Many commands have a ? form which can be used to enquire about the currently set state, The in-
- formation returned is in the same form as the input using that command. The ? form can be used with al}-
~of the INSTRUMENT CONFIGURATION COMMANDS and with the MEASUREMENT SELECTION
' command ME? Other uses of the ? form are given with the relevant commands.

1

6~ 20 The 3776 responds to commands whlch.be[ong to one of three categories:
CIE lmmedlate execution’ commands ‘ ' L

CN Confi tgurntton commands - } - : ;

‘DO Data output commands o : '

6= 2,1 Immediate ExecuttonCommands - ' R | "

6~ 22 These are commands Wthh do not cause data to be returned to the controller. When lt is recewed by
. the 3775 it is executed and the 3776 is ready for the next command

1
1

6 23 Configuratton Comm.mds :
i

6- 24 There are two forms of configuration cdmmand-
! A mnemonic t'o!lowed by a list of parameters These commands are sumlar to immediate execu-
tion commands.

1

2 A mnemonic followed by a question mark character ? These commands cause the 3776 to

. prodUce an cutput of the currently set parameters as a data list, identical in layout to the com-
mand format. : . :

iii 1
RIS

on
]
Copr

L T [
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6 25 Data Output Commands R

6~ 26" \Vhen a data output comm.md is received 'md execuled the instrument is reddy to retupn a data list,
The controller should address the 3776 to mlk and read the entire data list. The end of the data list is al-
ways marked by EOL An instrument "hang ap” ns a result of failure to read the complete data list can be
cleared by "jevice clear” or by pressing the- lOCAL Lcy lwlcc The output format is :\S(.ll under th> -

lowmg conditions: j ; ) v
: ’ il [ g !
No output format is specified. - N
The output format parameter is 0, ‘
- The output form'lt parameter is mmttcd

Ither output format mfornmlon’ls given with the rcl.wem comm.mds 1nd in the DATA INPUT/OUTPUT
FORMATS on page 6-7,

6~ 27 A lisl ot‘_c'o'mm!an‘ds with the n:aiegdrjcs to which they belong is given in the following table,
' o [ o § l i i

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

A _ ' " VALIDITY

- - b : NUMBER OF PARAMETERS  LOCAL|REMOTE
' g e CATEGORY ' STATE
’ FUNCTION /| MNEMONIC | STOP RUN WAIT
S b [ ] I |
Set AN Rxlimpedapcer ' AR CN

Add to sequence o AS IE:
Set AN Tx impedance . ' AT Oy
- Enable/disasi.le ‘idle cal CA .CN
:Clear sequence . , cs IE
Set DIG Rx termination DR CN
Set DIG Tx synthesls S ‘ DT CN
Report errors ' ERR? DO
Set PCM framing and signalllng words FS CN
Device fdentification ID? DO
Set up idle state K IS CN
Set multifrequency dialling tones MD CN 3
Select Measurement © . ! ME CN
Select operating .mode’ MO CN
Set measursment parameters . C MP CN
Set network delay time - ND CN
Output error code - OE DO
Qutput result header CH DO
; Qutput identifier ! 0I 'po

l . ~ Output result OR DO

»
»*

<§<<<"J—Q—\)-\)'~)H<ﬂ<-\)-\3HH-\)H~\I

. Qutput status ' s DO
~ Qutput result trailer 0T DO
Set PO background idle codes ~ PC CN
Set PCM format PF CN
Set DIG Rx channel . RC CN
Set AN Rx dBr. level ' RL °N
. Recall mask i ' + . RM- IE
Repeat current measurement polnt : RP IE
Enable/disable SRQ response . RQS IE
Recall measurement 'from sequence RS CN

.- Set:signalling dialllns bits SD CN
Store mask M IE
Set SRQ response mask SRQ CN
Single step (run ‘next measurement paint) SS IE
Stop measurement .. 8T IE
“Select loudspeaker volume SV CN
Set'DIG Tx channel TC ' CN

. Select self test ) : TE CN
" Set AN Ty dBr level TL CN

pooll il i R i o ol i i g e A R R S
L i i g R I R R B LR AR B T B T I o B ]

¥
*
*
<
I

-\)-o-o-u‘s-u-u<o—c—qw<HH—q—b_—o—q<<§<<<:—o-¢-\:-\:«)H<-)<-a-aHH-oH-q

VD UC A C N C ) D D

, . 'N-variable, Vwvalid, I=invalid, t=? form:of,command valid, V¥=valid if last result is still
! !

. available, 1 /!

6-5
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o 6 ?,8 HP-IB INPUT/OUTPUT DATA FURMATS

s 6 29 Two formats are available ASCI[ or bin. u-y

/HP-1B lnl’urm}atic;n‘

U | ASCI?

In the ASC!I format the 3776 llses a free
! field input algorithm, in the . following
table D represents one avaiiable ASCIK
numeric character or sign. ¢

Frequency | DDDDDD Hz
| Filter DDDD (ASCH character code of filter Jet-
' | ter code)
- Level DDDD.DD dB, dBm, dBmO.. |
| DDDD o

Code
' -0 to 127 use. lt0127 -0 to -ll?use 128

‘troller ~128 is also acccplable for -0

| NOTE: F

1 . ‘l..“
| Ts word ) DDDD der:mal equwalent of the' }
o Y fr.lmmg/sngnallmg bit pattern ‘
o . .
. . \
| Pnase " | DpDDDD dcgrees PK-PK input

”‘ ‘ steps’ ,
Pelay | D.DDDDDD Seconds’
i ‘

I

. |Time DDD.DDD Seconds

Duration DDDDDD minutes .. oy

Any other | DDDD or DDDDDD

‘to 255 or -0 to 127 if suitable for con-

in’ 5P

Resull of IDLE STATE PCM codes (avera,¢ code) measurement is TWICE code. offs

| NOTE: Durationi used for traﬁsients, time used for ‘netwoi'_k delay time and diallin'g.’

BINARY

In the' binary format all items are sixteen

~bit twos compliment integers, the most sig-
‘nificant byte is sent first. Tha binary
preamble required is "#A"

A sixteen bit integer Hz

A null byte foliowed Jy 2 ngle ASCII
character

A sixtcen bft integer in mbeI(0.0ldB)

. A null byte followed by a- smgle bytc sign
+mngmlude value

'

i

A null byte,fol!owed,by a amgle byte con~ |
taining the framing/signallinp. bit pattern|
if, < 8 bits right. hand justify within 2nd ‘
byte, o

A s:xteen bxt mtcgcr in units of 9.1°, mput
i in§° *leps ‘ '

A sizteen bit intéger in milliseconds

A snxteen bll integer in mﬂllseconds !
|

)A sxxteen bit mteger m mmutes

]
A sixtecn bit posntwe mteger
4 or 6 digit mteger dependmg on dynam:c L
range _ ‘ _ v

iy . o
l, Count’ DDDDDD S

Artisan Technology Group - Quality Instrumentation ...
o 1
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( 6- 31 Provide St.!t.ss Ontpnt

B
’ 1

- 6-339RthﬂSﬂmﬁmn L

N . L ; ‘ .
i
I,\‘ N B " N . H >
] . b . \

u- 30 ll'"STRUMLN'l' .:’I‘ATL:‘; LOMMAI\[)S

J

e

fprmat ‘ ! :
i CASCIT ‘ ‘
-, 0G5S ASClI/binary . _ S o - _
0s | 0/1 . : 1:‘ _ .

) b
] L output comprlfes three(4 character)flelds
oo primary status byte |I_ see statUs byte lnformation
s2conuary status b{te |
01 T control ﬁtate. negative value =+ WAIT s;ate
:’ | I e , : 0 = STOP state .
o C ,v!; ; .bosltive=value = RUN state
NOTF When the data ..t has bcen read the pnm-lry status bits ), 2 (decnml 2) PCM and #3 (decimal 4)
LOCAL are cleared. Bit #6 (decmml 32)SRQ s cleared when all of the causes o] SRQ ure r° muvcd orbya
Seruﬂ PoH AP , ‘

6- 32 %RQ Disable/Fnab!e s
disable/enable o ,
' RQS ¢ 070

RQS ,  OFF/ON

fi‘ Use ar‘thmetic sum. of mask codes for conditions required,

- SRQ _mask coce .
3 C . lsresult ready. |
S . 2eend of point | ,
LR C 4edigital’ receiver state change : =
‘ . " Belocal key' operat101 ' x s
BT b lﬁlready for next command

¥ o i d2eerrort : \ '
o 65/!?8 not selectable . : = E '
. : i) ’ o ‘ ; LI ‘ [ }
l _ Provide SRQ mask setting ) SRQ? f

1
y
1 | ' 1

4 . - output comprises currently selected mask code
; e 1n form used for SRQ mask selectlon above

! .
1 i Vo 1
N .

NOTE ’I'he rear panel) PON SRQ cwnch can be set to cause SRQ at poweron. . ’ : .

. ‘ [ | l.“.‘- s H !
o K ,Arfisian Technology Group - Quality Instrumentation ... Guefnanteed ] ,(?88) 88-SOURCE | www.artisantg.com:
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Modcl 37,76A_ | R | © HP-IB Information

" 6-34 Report Errors : . . _ ,

Two commands are avallable ' OE and ERR? . ! | '
{1 0E ¢lears instrument error code buffer.
resets bit 5 (decimal 32) of the
primary status byte
5 )
5 output comprises
! error code  0s=no errors,
er It

- (2) . ERR?  clears tnstrument error code bufier.
' resets bit & (decimal 32) of the
_ primary status byte \
, . _
output comprises error code list in 4 categoriesi

Measurement errors, (detected during measurement execution)
1dle errors, .detected when set! ing up instrument’ idle state
Operator errors, operation or HP-IB programming error
P on error. Power on self Test errors ‘

6- 35 Provide Measurement Parameter Output
" i

format .,
MP? ASCII

1

Joutput comprises: Huader MP
. C Parameter list as for parameter input’

6-36 Devheldenﬂtkaﬁon ; : !
TWo commands are' avatlable 01 and ID?

m or .
output format ASCIT . ] x ' ' \
A outputicomprises 5 charaoter'strtng:3776A‘cr 1, '

(;) D . ' : )
output fyrmat ASCII
' output comprises: A string with the following components
" separated with commas ;

S - . HP3TTEA |
: R OPT 0/} l-option 00
OPT 0/2 " 2=gption 002
0 not currently used

REV DDDD c¢r 1f Firmware status code

Artisan Technology Group - Quality Instrumentation i Guaranteed | (888) 88-SOURCE | www.artisantg.com
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HP-IB mformation

6~ 37 INSTRUMENT CON[ IGURA'I'ION COMMANDS

3

NOTE: Thc ? form of each instrument conflgurntmn command can bc used to enquire the current state of

the relevant parameters eg, AT? will cause *AT 600
output impedance .3 set to A00L balapced.

6~ 38 letinghup

6~ 39 Analog Transmit Impedance

1
AT 600/900 S

!
1

- 6 40 Analog Receive lmpednnce

6- 41 Digital Transmit Synthests

impedance, terminated/bridged

AR 600/900 0/1 “

’ AR? causes output in above format followed by cr 1f

3

The digital transmitter svnthesis command needs only one parameter if synth PCM is sclected, as timeslot
“translation is not available in this mode, | |

BT . pem ,t-slot transl

. synth/through, disabled/ena
BT, 0 .

pT 01 . 0/1

‘DT? causes gutput in abéve. format foliowed by cr 1f

\‘ , . 1
6~ 42 PCM Formtlt

i
i

format " code =, sig

Artisan Technology Group - Quality Instrumentation ...

impedance, unba‘lanced/b'alancéd

AT? caus»es output ih above format followed by cr If

- 3 30/31* AMI(ADT)/MDB3, CCS/CAS , int/ext
T T o

Ay : .
*channnel 3). is asigned to timeslot 16

yf ‘ "PF? causes output in abovéyformat followed by cr Lf

1 er 1" to be returned if the analog transmitter

atloﬁ
bled

nhalling, pem clock o :

o/, 071

syl
T
A

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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. . Model 3776A ; : . ’ ' : HP-IB Information

6~ 43 PCM Framl_ng and Signalling Bits

bits = . ‘ -
frame alignment word, ' SRR
not frame a)ignment word, ‘
multi-frame alighment word { Ts 16 Fm 0 word )
timeslot 16 signalling word ( CCS ),
' : - foreground timeslot )6 signalling word ( CAS ),
; background timeslot 16 signalling word { CCS ),
FS decimal equivalents of binary bit patterns

FS? Qauses‘output in above format followed by cr Lf : \

6~ 44 PCM Background Idle Codes

"idle code 1,idle code 2
PC idle codes in FCM code format
0 to 127 use 0 to 127, ' ' .
-0 to-127 use: 12B to 255 (prefered) . '
7 to -127 (acceptable)
-128 is'also acceptable fof -0
| PC? causes output 1n above format followed by cr 1f

6- 45 Digilal Receive Termination .

! terminatedlmonitor(30d8 gain)
DR VA
DR?Jdauses output in above format‘followéd‘bJ'cr !

6-46 Operating Mode C : | o N g

MO’ operating mode code. . - Co
A : O=all off _ . . . :
' 8=DIG Tx only ) L ‘ ;
4=AN Tx only . o, -
2=AN Rx only a b . ,

, 1DIG Rx only ' _ o - : ‘ .
_ v 9«DIG Tx -~ DIG Rx o ‘ : .
g ‘ lo-ms Tx - AN Rx. / .
g ' 5=AN Tx - DIG Rx
G-AN Tx ~ AN Rx =
1 . j‘

v ' - Mo? causeé‘output in above”(hrmat followed.by cr 1f .

!]..:. i _.})  ‘ }

R
1o~11
i

k

+Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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6-47 Ahnhngnnmnthrlmvd . o .
TL ,dBr.r ' ; i L
TL? causes output in above form#tYfplloweh YW cr lf
o- 48 "Analog Recei\'e: dBr Level ' : o
R dBr | | -
RL? causes output in above format rollowed bylcr N
6~ 49 Digital ‘Transmit Ch.lnnels .‘ I-! | o  -' . !
TCo all channels ‘rf | .
TC +n channel n ' {n=l to 30/3))
TC -n all channels except channel n : ‘
TC? causes output in above format followed by cr 1f
6~ 50 Digital Receive Channel | - : )
RC channel n (n=1 to 30/31)
RC?.causes output in above farmat followed bylcr 1f
6~ 51 Disable/Enable ldle Cal
Tdle cal is automatic calibration in STOE state

CA  OFF/ON S ,
cA 0/ |

6- 52 Idle State (Idle state of instrument)
6- 53 When the 1nalog and digital transmitters are not in use (e.g. when ;he instrument is in the STOP
state or when recewe only is selected) tlley transmit a "background ldlc" sugna!

AN TRl bt quiet termmauon ; i
‘ DIG TX (SYNTH PCM) -2 pair of codes, see PC command
;) . DIG Tx (THROUGH PCM) ....... the recuved PCM. | ' .

"~ By use of the IS command thls can be repldced with a foreground idle sngn 1l '(holding tone) with selectable

-frenuency 1nd level. For the digital transmitter,the holding tone and s:g:mlung bits are transmitted in the:

currently selected channels. ‘

1 i

6~ 54 Aulonm ic calibration in the stop state must be mlnbned to peiinit holding tone transmission. For

HP IB operation this is achieved with the CA @ command. If the internal "cancel auto cal” switch {A 13
switch 3) is set to off (up)the instrument will transmit the programmed holding tone mste,ul of performing
| autocalin future wanuval operation, ' _ : '

e-12 . | | '

Vi :
? i . ,

1 1y
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l Moddd 3776A) S ', HP-IBIsformation
. . . St ’ ; : ) : ) :

it R ' N : 3 o :
I : ; . : Sy | . ! .
. ' N - 11 .

: . ' ) ) : . : '

; ! . . . ) . l'
" WOTE: The instrument; idle state is stoed in non volatile memoryiand is retained when the.instrument is
bwitched off. Any change will become the new default value, It should theret‘ore beremem bered that it is
not. pyssnb e to changc. the idle state from the front pannel , ot :

ok . {

'I» ANTK | DIG Tx I
18 bck -gnd/f-gnd, bck- gnd/f gnd, freq,level

BT A .18 0 , : 0
. ' _ T 3 /v ., WL ;.freq,level ]
‘: | i f " ,1
E 6 45 Neuwork\nelav'rime | - R ‘
i ! v [ .
] I | L N
. . N ; ND delay in milllseconds (Hx waits before measurins} i
kK ‘ Max value BOseconds : . : : : e )
' " 16-i56 Loudspeaker Volume L ' . : !
g ' . 1 ! 0
: ! . o I ‘ : i
o o SV volume b . ' .
v l i 8V Omoff : o ‘
- . I I=quiet : ‘ : : ‘ i
3 hi 2'1°ud , . . ) .
- ._‘ | i - . - 4
, : ' i i
= J. “ | |J ]‘
| y ; L i
o J’. !
. E . H t
E . 1
4 l ’ : ‘ .
"A:
Tt
l. . T
= 5 ' |
= : _ ‘1 | , ' "
. t i) . \'.A ) '
. l | \\" /
: : s ]
; 1
- f' . " J
' f I
‘ N R
i | )
- ' J 6-13
. H
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! 1 ‘ : -
6- 57 MEASUREMENT CONFIGURA'I",[ON COMMANDS
o © 6~ 58 The following information combines measurement codes with their corresponding parameter codes,
' The measurement code (ME measurement number).alone will call up that measurement with its default —
mr

parameters, The ‘parameter selection code (MP followed by a set of measurement parameters) will rcpl.tce
the parameters of the currenlly :.cleu,tcd measurement. ]

MNOTE: IM must be followed with ¢r If

ME?  will cause the number of the currently set measurement-to be returned,

MP? wi..ll cause the cirrently set parameter values to be returned.
2 6- 59 Al Off
R o MEO) Lo
6~ 60 Gain (Tone)
,, MJEI MP meas fréq meas leVEl ) . _ : ;o ,
' Result header meas.moqe.Tx ‘channe;?l'.Rx channel -

Result: meas freq.meas level result level '

.. 6= 61 Gain (DIG mW) ' C T R

ME2 fixed parameters 1.00kHz,0.0dBm0 Vo e
Result header: meas.mode,Tx channel,Rx channel
Result meas freq,meas level,result level

S 62 Digital Tx-Rx

oy " NOTE: Rx only modes, no parameters required

LI '_ e ME3; MP code 1,code 2
- : codes -0 to -127,use of 128 to 255 prefered

1_5 Cort Result header: meas,mode,Tx channel.Rx channel,
: X Tx code 1X,Tx code 2%
*omitted in Rx only modes

fﬁ ' SR Re.éult result code ), result code 2

1
' |
1
v —
=
i =
|

|4
-—
.
[N
N
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' Model 3776A @ ‘ , ;

6- 63 Level (Selective)

NOTE: Tx only modes, omit meas freq

~ HP-IB Information

Rx only modes, meas freq is the: only parameter required

1

Internal Signal

T

Aux:hary Input

p

" ME4; MP ),meas freq

o ' Result header: weas,mode,Tx channel Rx channel, |
| Aux flagk,Tx freg¥ Tx level

ME4; MP 0,Tx freq,Tx level,meas l‘reqI

. ¥omitted in Rx only mode,
Tx freq and level omitted if Aux input selected

Result meas freq,result level

‘* )
6~ 64 Level (Weighted)

NOTE Rx only modes no pnrametcrs rf:quxred

[ntemal Ssgnal‘
MES; MP 0,7k freq,Tx level
Auxlhary Input

;oL

MES;MP )

Re‘sult.header meas, mode Tx chanpel,Rx channel,
o * Aux flag* Tx freg¥,Tx level*
| ... *omitted in Rx only mode. o

Tx freq and level omitted 1f Aux input selected

| Py
Result . result level

1)

Artisan Technology Group - Quality Instrumentation ..
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" 6= 65 Level (Other Fiiters)'

" 6~ 66 Level (Peak Codes)

.‘! “Augxiliary input

‘Model 37764 . | HP-IB Information

i i C
: H

NOTE Tx only mode, onnt meas filter
Rx only made, meas filter is the only p'lnmeter reqmred

" Internalsignal AN

' ME6; MP:-0,Tx freq,Txl .‘u'v(i" m!eas filter )
: A ", '65=3 kHz flat - ;
' . 663DC block high pass
67=4.1 to 4.6kHz high pass

‘Auxiliary iﬁput X
_ME6: Mp 1, meas filier

Result header: meas,mode,Tx channel,Rx channel
’ © Aux flagk,Tx freg* Tx level¥ -
r o Xomitt:d in Rx only mode, :
Tx freq and level omitted it Aux input selected. s '

Result  :meas filter.result level

i

F N . . . . . ’ . .: ) | ;] '
NOTE Rx only mudes, no parameters required : C , ‘

! Internal Signal -

MET: MP 0‘:Tx‘lfreq.Tx level

U O OMET WP )

i
3

Result header: meas,mode,Tx channel,Rx channel
b ~ - Aux flagX,Tx freg¥,Tx level¥
) o ' ¥omitted in Rx only mode.
J - Tx freq and level omitted Lf Aux input selected.

' 4 ) 1 ; :,‘
Result peak +ve code,peak -ve cede

6- 67 Idle State (Seleélive) ‘ N ,

! J ' ME8; MP  meas freq (meas' freq not applicable in
' o T Tx only modes)
Result header: 'meas,mbd'e.Tx channel .Rx channel

‘Résult' meas freq,result level.

! \ '
1 1 i
o
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6~ 68 Idle Slatc (Weighted) |

ME9 no parameters with this measurement
J(HP and MP? should not bg used)

‘Result header: meas,mode,Tx channel Rx channel

Result result level ' , . \

6 69 Idlc State (Other Filters) .
MEIO MP meas filter (meas filter not appli.cable
s Tx only modes)
:65=3kHz flat .
66+DC block high pass
67=4.1 to 4. BkHz hlgh pass

Result header: meas, mode Tx channel Rx channel ‘

Résu}.t- meas"frilter,result level S | . o

6- 70 Idle State (Average Code)
'; H [ ) ' o :
It MEN; no parameters with th.s measurement '
(MP and MP? should not be used)

Result average code
! NOTE’ \Result is twice coder offset Resull output is posmve -0 to ~127 prov1ded as'128 to 255

6-71.Gainv Level (Noise)
MEH;MP ref evel.lmeas level Il,..meas level n
-Rgsullt‘_heade‘r meas‘.mo&e. Tx _ul:han'nel.Rx channel, ref ,1evel!
Resultw' meas level result leval

' 6- ’12 Gain v Leve! (Tone) ‘
| | MEI3 MP ref freq ref level m-eas level I .meas level n

i

Result _header meas ., mode Tx channel Rx channel. ref freq rat level
_ | _ - X : . : ;
. Result mdas level..re-su_lt level_. (R

' ,Re‘sult header: | meas.mode.Tx channel.Rx'channel

[ T . o
: ! N AT Lo e }
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6- 73 Gain v Level {Sync 2kHz) . ‘
MF14:MP  ref freq,ref:code,meas code l.‘...,meas code

NOTE: ref freq must =2000Hz for this measurement

‘Result header meas,invde,Tx ‘channel ,Rx channel, ref freq,rof code
: H Il B : .

‘Result rﬁeas”code;resul_t level.
o } . ' ‘. .
6= 74 Giin v Frequ.ney L

MEIS;MP . ref frea.ref l.sel,meas freq 1,..meas freq .

', o ‘Result header' meas,mode,Tx ck~rnel,Rx channel, ref freq.ref level
i P - .;: ' g L ! J 1 ‘ i
Result  meas freq,rerult level -

i

6-75 Nuisd with Towe . - B _»
I O . : . . [ .- i
NQTE: Rx only :not.-cjs,"‘no parameters required i - ' ,
o Vo .‘ : R I c o !
R MEI6;MP  Tx freq,Tx level .
. ; . _ ,

- ‘Rier.u'lﬂ; header * meas,mode,Tx charnel,Rx channe. !

Tx fregk,Tx levelX

| ' *o}mit_led in Rx only modes N o
Result ' | res.hl't Il'evelg\ ‘ | '., . ‘ |
6- 76 Qu:lmisinh D;stortion {(Nolse} o ' " !
o L ' ‘!MEIZ.MP‘K‘ meas level 1., .meas “leve.l ﬁn' ; '
i . Result header-. meas,mode, Tx chah_nglf.Rx‘ chanﬁel ’
Res.ulf.. measleve., result !levél. ‘ - , o i

1

f

6= 77 Quantising Distortion (Tone)
.MEIB;MP meas freq,meas level | ,,'J;me'as level n

Result header meas,mode,Tx channel,Rx channel

Result ~ meas freg.m2aslevel, result level

H

* Artisan Technology Group - Quality Instrumenitation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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Mode: 3776A - | } © HP-IBinformation

I
V i

‘ 1

6- 78 Intermod Distortion (2 Tone) E ) ] ’ T
ME20:MP ref freq }.ref freq 2,ref level

'Resq‘lt header meas,mode,Tx channel ,Rx channel, !
: ' ref frea |,ref freq 2,ref level

‘ Result level ' ' |
I 6~ 79 Transients _ .
, © ME21'MP holding fregX, : . , ' !
l : holding levelX, : ’ -
" :slow/fast count, ‘ ‘
‘ - duration, ' -
' R : amplitude hits threshold code 0x2dB 1= 3d8 2=4dB 3=64dB,
‘ phase hits threshold, :
interruptions threshold, ,
l impulse count filter code: t o
65=200Hz high pass + 1010Hz notch
66=600Hz to 3kHz + 1010Hz!'notch.
67=300Hz to 500Hz,
' ‘{mpulse counts threshold.

! .
_Result header meas,mode,Tx channel,Rx channel
' ' holding fregX holding levelX,
. ‘ slow/fast count,duration,amplitude hit
! threshold code,phase hit threshold,
. -/ interruptions threshold, impuls? count filter,
© - impulse count threshold.

' |
!

' o *omit for Rx only mode

*omitted in Rx only mode B ;

v Result, elapsed time, amplitude hits,phase hits, interruptions,
v ! : impulse count,+3dB impulse count,+6dB impulse count o

6~ 80 Loop Timing
', ME23. no paramétgrs required for this measurement

! , Result 'h?adér' meas,mode,Tx channel,Rx channel

| I 1 Lo '

1 .Result clock phase (number 0 to 18} 1

a
|
'
|
'R
1

b
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6- 81 Grouft Delay

NOTE: In the RX only modes, group delay operates as a single point measurement. No parameters are
required m these modes and the MP and MP? commands should not be used, ' _

ME25;MP 'ref freq.ref level.meas freq 1,..meas freg n
‘ : ,

'

Result header meas ,mode,Tx chanhnel,Rx channel
ref freq* ref level¥

¥omitted in Rx only modes

Result  Tx meas freq¥,Rx ref freq,Rx meas freq,Rx level,delay °

A*omitted ‘in Rx only modes
I H Ve
1

6- 82 Envelope Délay
NOTE: In the RX only modes, envelope delay operaie§ as a single poiht measurement.No parameters are
required in these modes and the. MP and MP? commands should not be used,

j ; . ) S
- ME26:MP ref freq,ref level,meas freq 1,..meas freq n

Result h'eader ‘meas ,mode , Tx chan'nel Rx channei.
ref freq*.ref levelX
b ‘ *omined 1n Rx only modes :
. Result = Tx meas freg¥,Rx ref freq Rx meas ‘freq, relative level,

delay
Xomitted 1n Rx onlyemodes

NOTE: EDD runsasa mumpomt measurement without a reference pomt ie. the reference point produces a

result in the same way as the measu:ement points,’
6= 83 Absolute Qelay | |
v 'ME29;MP meas freq,meas level
' ER_esﬁit header meas.nQode.T# channél,Rx channel
: iResult meas ‘freq,meas level ,delay |

Ty

L
| l
|
H '
l;
\




e

i

over period.

i 1

.'»; B \'
.Model 3776A o

)

. R 6~ 85 Frame Alignment Word

NOTE: Any value can be selected before the'me.aszuremem start, however
code should be incremented/decremented in single steps or normal PCM will be: trané:mitte{%i in the change

HP-IB Information

6~ 84_=Phasle Jitter

| o i '
i, NOTE: In the Tz only modes, omit the Rx filter parameter, In the Rx only modes, omit The Tx freq and Tx
level parameters. ‘ : ; _

1

ME30 :MP ‘fT freq.Tx level .Rx filter |
SN _ 65220 to 300Hz’
"!-*,'." 66= 3 to 300Hz

s b ‘
Result hea&,e’r meas,mode,Tx channel,Rx channel,
O Tx frm;q*,Tx level* :
_ Rt | \
¥cmttted in Rx only modes

Result Rx filter,result jitter

Elther (1) A new frame word can be selected ., L [
or (2) errors can be introduced into the _ |
standard word 100110}) ‘

ME31;MP 0, new frame word ‘ :
MP Tx error rate code: _ 1
: el _ :

" ERROR RATE CODE  ERRORS |

! ! in 1079 S
h ! 2 5 fn 19-5
v 3 I in-10-4
‘ 4 ‘5 in 104 '
an 5 1 in j0-3 ) | ‘
6 2 consecutive in 4« X
7 Alternate () in'2) :
8 - 3 consecutive in 4 . ,
! . . 9. ALl 1's transmitted ‘
" ' ) ALl 0's transmitted HDB3 suppressed

in the RUN statethe error rate

,‘Result héader meas,mode, Tx .channel ,Rx channel

Result Rx timeslot word ' . !

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




6~ 86 Nj)ft-frame Alignment Word
1 Efther (1) A néw pot-frame word can be §elected
or {2) errors can be introduced into the
standard word 1101111

ME32:MP 0 new not frame alignment word
MP  Tx error rate code

ERROR RATE CODE  ERRORS

R " K Alternate () in 2)
" s 2 3 consecutive ip 4
Result header .  meas,mode,Tx channel,Rx channel
! ' . Result | ‘ "Rx. timeslot word

6~ 87 Tlmeslot 16 Frame 0 Word i Co

MESS MP Tx Tlmeslot word (CAS only) (8 binary bits)
" Result header meas,mode,Tx channel,Rx channel
: Resultf o Rx timeslot word
H ? ;

6~ 88 Timeslot 16 Signalling

i
3

ME34;MP Tx Tlmeslot word (CAS 4'bits or CCS 8 blts) ‘
| | | Res'glt header meas_,mode.Tx channel ,Rx channel

Result . Rx timeslét word

i

i

' 6- 89 Diallipg ' : oo C

ME40; for details see dialling section .

! A

Model 3776A o HP-IB Information l

i
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B I ‘ ‘ r ;
P . ; i : ‘.: . ) ' ‘ ' . .
: 6~ 90 THE S'I‘ORE AND RECALL FUNCTIONS ST
‘ . 6- 9t Store Mensuremem Mask- P i j
H ' : ! . !
: I ; s equl\ralent to front pannl 'STORE key . o !
. j 1 N i ‘ ' ! o
Lo 6=92 Recali Measurement Mask I ' ; ! L ’
l S equivalenl to front panel RECALL key P |
. - ‘ ‘ . - ';‘ ) ) . ' | "
L 6-93 MEASURBMEN']} RUNNING COMMA"JD‘S : _ “ ' RER #
) . 6- 94 Mensurements are pc-rformed via IIP IB nsnng lhe S/STE P conmnnd The wm state is mxtornatu:my
' entered on complction of L‘.lCh step oo A
: ! . ' ‘ . ) 1
: ' 6- 95 single SI,‘p ) ' N o ‘ T .
| > 1) ' - | . !
; 1 ; ;J 55 (only valid in the stop or, wait states) ’
s e i po ‘ .
?.l'* 6- 96 Repeat '*‘ ‘ k G e ! ; S
| ‘ _ | ; & A _ y
' : RP (only: valid in. the wait state ) .. . .
. 6~ 97 Stop “ I SR TR o
. ’ f : oo P e : o Lt !
' l _ - 8T " (aborts current measuremcnt} ;. . ! ' |
; _ , f : _ ’ ! ) 1
- ? , Cod | ! L
l 1 i 1 IR ' o 1,4. ;‘ll-,
a : b b R o
i i R
! !
' ) f “ ) ) . l'
l‘ oy ” al b o, ! Y ‘
| ' . ’ ; t ] ': } )
: ‘ : V. A { v b : !
S ERE . ,
' i ; H‘l |
. S e S - ! ; ! A ! ! !
l We 4 v ' i
- . ' . ' \ I ) l_‘! _r‘ iF ! | ] '
' ‘ \ ! ]. r ‘l ‘i
. : ) S ;or
I1 ' ’ L ! ‘ _ ) ] [ cy
| . - Y : : '5 l ] } L
. ‘ . i . -y ’ ',-; o i ‘ } ) ' [“ ;
ST ; ) ' , t Jn ‘
: { i Y ! AT .
l | } SRR e )
‘ | o . [
. ! ! ] ] ‘ \ [ n H R
. ‘ . 1l .E 3 } ' :
' | U . | o | _*;:‘g: ! ‘w::r’ i i | ? '
. I . v !’ V 5 } . , I 1 f‘ L] \ ’ ¢ 6_23
o l : 1 , L . p Pt
, F P! "‘33 ) H J lL L ! . '
/ ‘ . . g S
. ——

1
!
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6~ 98 DM'A ou'rpu'r COMMANDS '

I
t

. 6= 99’ __The'f prmnts available with data outputs in this séction are as follows:

o b :
] ' . none=ASCIZ . ‘
ST 0eASCIT L
i o E 1 .BINARY} b
I 2:80 column printer S
B to 3)=HP-GL plotter, see Appendix C for details. : .
. ot !
© 6-100 OQutput Result Header .. -~ . o
P R L ‘ oo ' :

OH‘farmat“. ', C : 1 ‘ !

rl !
6- 101 Output Result

) } {

"J;', © OR.format e | ; : o

U L 10,.4 Output Result Trailer

b ‘

4 OT format

| '6-103 OutputError : AR S -*

F. ! ,

- a"g; ' - K 0E, output in dectmal cr If ,' .

6-104 Output ldentification ,

e

" { 5 SR ) output 5 characters string cr I

i d ] l}i

6-105 MEASUREMENT SEQUENCE CONSTRUCTION COMMA NDS

: ; § .
6-106 C!car Measurement Sequenee 5.' J,'V : o , : i ’
: S L .
] ) ."f ."\ . .f“]- l_‘,
f] v CS . - . ‘E . ,? . ]
' .6~107 Add Measurement to Sequence R by
] 6- 108 Recall from Sequence ', " v
RS,seq point (number of the measurement point in the sequencs:, ‘
: B ftrst polnt -l)
i - \ B ‘ V) _ ;
6= 109 Enqu‘re, Number of Measureménts in Seql;ence L - i
g u’ s : ‘ , ' :
! 3 Y _
'RS? multi-point mﬂfsurements count l
‘ “ Z,”I' , J‘ '] ! . ‘
1 : j:- ! ' ‘If . ; \ . .
H ,f it O )I ] ] !
; - .l‘ :_~, :‘!j . }
' [ : ' s v ) I;'
;jf ] ! —‘}kl!' ) j
" : } ; ! ) I ! !
l;l i ' J ’I l'i" ] , Ji:’ ;
v ﬁ"l" & 4 \ v 4 h j‘ : .' ; . : .
‘ . N ] i!_: ] ) r;.) ) )




l “Model 3776A '

HP-IB Inf or.:imtion

6-110 DIALLING COMMANDS
I ~ 6-111 SET MULTIFREQUENCY DIALLING TONES

v MD on time;off time,level,tone pairl,....tone pair 16

on time and off time in Seconds,resolution .001s
tone pairs in Hz.

tone pairs

digit(s) dialled

| to 9

4

b
!

S 6-112 FACTd#YJ’RESET DEFAULT VALUES

10
I
12
13
14
15
15

TODEm>F ¥O

] to 9

. ~ 6=113 The instrument is shipped from the factory w ith the following tone pairs programmed;
3 ] . | ;' .' ) ,
‘ : digits tone pair Hz
' . ! ' 697 1209 1
- 2 697 1336
o . 3 | .67 1477
. ‘ 4 770 1209
| . 5 770 13%
| 6 770 1477
7 852 1209
l . ' 8 852 1336
: 9 852 -~ 14771
E : O ) 941 1336
I | ] 941 1209
- 12 : o4) 1477
o . 143 697 1633
3 = 14 : 770 1633 ;f
' . . 5 852 1632 A
o 16 941 1633

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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! ’ )
N 1 i
i : t

6-114 SET SIGI\}ALLING BIT DIALilNG PARAMETERS
SD on-hook code,off-hook code,mark time,space time,interdig time
\ on-hcok ¢ode |
. |- decimal equivalent of binary signnlltng

'off»_'hook cade |  bit pattern

by mark time roace time, interdiglt time integers in seconds

Factory Preset Default Parameters

\ on-hook code ]
o off-hook code 15
. mark time ‘0,000
' space time 0,120

1nterdig time 0,500
6—11,5 Dial Line, Required |
6-116 DIA}. VIA SIGNALLING (DIG Tx.oNLi)
o HE40:‘MP‘ I.numbeirlrequired (n diiglts [MAX 40]
separated by commas);SS

) B . o ‘
6-117 MULTIFREQUENCY DIALLING (AN Tx OR DIG Tx}

NOTE: Before using analog sagnallmg the internal cahbratlon of the instrument should be switched off (CA
.0 or CA OFF) )

'

ME40 ;MP 2 number required (n digits [MAX 40]
1 ‘ 1 separated by commas):S5S

code for digits of number dialled as for tone pai.rs above,
- 6-118 CONTINUQUS PULSE SIGNALLING {DIG Tx ONLY)

ME40:MP 0O

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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i L , ‘ !

6~119 SELF TEST COMMANDS

Enquire,currently sat TE?
| test number

' Perform self test - TE teslt number

- test \
numher test function
0 exit self test mode,return to previous meas set-up
T ] full self calibration (tests 2 to 1)
l ; 2 A Tx gain
- g 3 . A Rx galn
' ’ | 4 A RX autorange paths gain
| _ Pl 5 ' calibrate A Rx autarange ‘ |
' : ol 6 A Tx attenuator paths Gaip :
: ! ; 7 calibrate A Tx atcenuator
B - . 8 A Tx flatness (16kHz path)
I | : 9 A Rx flatness : '
. P i ’ 10 A Tx flatness {BkHz path)
: ] : N il - transients circuit gain
; . Lo 12 A Rx flatpess / CCITT weighting mask
l : 13 i processor ROM (CRCs)
o 14 ' non volatile RAM
1 : 15 plot results RAM
I‘ 1 18 internal instrument bus
.. SR T front pane)l display test
I8 apalog Tx-Rx via intorpal test link
19 digital Tx-Rx via internal test link
20 digital filter confidence Test
\ ’ 2 PCH4 functions test

i I , 22 i conversation mode




Model 3776A HP-I8 Information

6-120 THE STATUS BYTES

1 primary status byte

decimal equilqvent
of status byte '

128

result ready

nd of measurement point
change of state of the digital
receiver signal/alignment

|LOCAL ‘key has been pressed
‘|instrument ready for next command (aiways 0 with. OS)

i

an error code has been produced
service requested

instrument configuration change)

instrument has just powered up (clearud by device clear or

2 secondary statu

s byte

decimal equivalent]

| of status byte

l :
2 |
-4
.8
16
32
64
128

digital Rx multiframe alignment loss
digital Rx frame alignment loss
digital Rx detected all s

no PCM signal for digital Rx

not assigned

option 001 fitted to instrument.
option 002 fitted to instrument
instrument identification 3776A

3 control state

status byte value

<0

WAIT state

0
20

STOP state
RUN state

“Artisan Technology Gro‘ulp - Quality Instrumentation ... Guarénteed | (888) 88-SOURCE | www.arti_sa:ntg.coms
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3

6 121 NOTES ON MEASUREMENT CONTROL : '\\
6-122 Running 3776 measurements rcmoh.ly is slightly different to local control using th& front pmel
‘control keys. The "ST","5S" and "RP" commands correspond to the STOP, STEP and RIZPEA’h front pahel
keys, butthere are no remote equivalents of RUN anst WAIT. Note also that the "RP" rommmd is only valid
in the wait shte .md the "SS" command is.only valid in the stop or wailt states, k

6-123 Two bits in the primary status register are of |mport.:nce in the correct control of 3776
mcasuremcnts these are bit #0 (Result Ready)} and bit #1 (End~of-Point).

G- 124 The ’Result Ready’ bit is set whenevay the the 3776 hasa new result nvaxlable The ”t)R" command’
can be used to recover this resuli as long as this bit remains set. The bit is cleared by the "OR" command,
when a "SS" or "RP” command causes tue instrument to‘re-enter-the rup state, or when the in ﬁrument
configuration is altered. Note that when the instrument is in a.transmit only operating mode resulls are
never generated and the 'Result Ready’ will .llways be clear ‘ i

6-125 The End-of ~Point’ hit is set when the instrument enteres the wait state at the end of a
measurement point, or the stop state at the end of a measurement. It is cleared by a "SS” or "RP" . ntrol
command '

6= 126 Care should be taken when designing thc section of controller. program that waits for h.mges in the
above bits. The prefered method is to enable the 3776 to SRQ on the approgriate status changp A SRQ
interrupt routine is then required in the controller to kandle these interrupts. This may be ovir-complex
for some operatm’ls As an alternative the controller can m:plement these waits by continually rcading the
3776 status until the required event happens. If this Jatter method is chosen, serial poll should'be used to
_read'the status, Continual execution of the "0S" command puts a high overhead on 3776 processor which
will cause any measurement to progress very slowly, In very fast controllers (such as the HP9826 series)
‘even a leoned serial poll may slow down measurements s:gml‘lcantly. If this happens insert a snnll dclay '
(say IOms) in the wait loop before each serial poll,

6 127 Be’ careful when using serial poll lmmedlatly followmg a programmmg command that may ch'lnge a
primary status (e.g. ;he "SS" tommand), Here always make shure that the READY bit (bit #4) is set before
acting on value of any other. stamS bits. This ensures that the execut:on of lne preceding command has been
completed :

. 6= 128 As far as the meas’ xrement control is concerned there arr five P
o ' \

Single Point'
Multipoint

Multipoint + Reference
Framing/Signalling
Special ‘

6= 129 In Tx + Rx opemlmg mode the first three types are controlled in a mmll.n manner, Smgle point
measurements are just mulitipoint ones with only one pomt Multipoint + Reference type measunements run
a reference point before the first measurement point, but this is transparrent to the controller, A lyplcal
sequence for one mcasurement point is performed as I'ollows ’

. o R o o 6-29
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Model 3776A

'CONTROLLER

UNL
controller talk
© 3776 listen

ﬁssn -
' H
: I wait for RESULT
| ‘ ' : #' Coe
/ UNL

controller talk
3776 listen
I!ORI! -
# 4
read result
wait for EQOP
#. <

' ' HP- IBlnrormanon

#
#
' S
: ]
{next) point

“ .

....... —— generate result
B !

“e-=------= output result

' #

#
----------- enter wait state

6lmTmummmunwmmﬂmmmmmmmmMmmnmmmukTNSQmWMMWMRmm‘

" ‘the 3776 to the stop state when there are no mare pomts to be run. Replacing the "SS" command by a "RP"

command in the above sequence will run the current pomt again, mstead of the next po:nt

6-131 Tx only and Rx only operating

mode control is more complicated. These modes will generally only

humMNanmmyH&uumdmmemcMOHmcmmnmanulmummmmmwwMMul

| the Tx only mode and the other in the

T .
. CONTROLLER

UNL - :
controller talk
Ty 3776 listen

PSS* I e -

’ L]

Y walt for EOP
; ‘ " _ Commeme

: UNL
- controller talk
Rx 3776 listen

ISSH . _,_. _____

#
wait for result

b ¢mmmmen

UNL
controller talk
Rx 3776 listen
L "OR"

. : 8 - D fmmmme—

read result
~ wait for EQP
) “" ‘\'
' ‘

-------

o . Artisan Technology, Group -:Quality Instrumentation ...
" 9%y ‘

Rx only mode. A typlcal control sequence n performed as follows:

Tx 3776 Rx 3776 |
=) H CoL \
run {next) point ‘
™ ; : i
~-~ enter wait state ’ : »
#
B 3
1 " . ‘
........................ f ‘“
run (next) point
L .
bbbttt bbb DRI LI et generate result
b
]
#
------------------------ > ok
------------------------- output result
J“
"
------------------------- enter wait state :

l. “
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I ] ; B : . j H '
J : - . : b : ’ :
! L T Lo ':' g , ! !
: l . 6 132/ With’ the Multnpmm + Ret‘erencc type of measurement there is an added complication in 'I‘x only
o ‘MMRxmwansHuemcm&mmemmnsmtwmmmmuthcmndkrhnmmmnrm
L additional point pnor to the first measurement point, except that no resull is generatcd In the Iollowmg
I typ:c.ﬂ sequence it 15 assumed that both instruments are mntmlly m the stop slate
1 i , .
: . ' |
CONTROLLER + : Tx 3776 Rx 3776
" UNL _ :
contreller talk ' : : L o
“Tx 3776 listen o
"SS“ ___________ y H
B run ref point ‘
wait. for EOP S b !
H [ gememmemees enter wait state
UNL ; ‘ B
controller talk g b '
Rx 3776 listen ' 8 ‘ ' s
HGE" 00 mecummmm- mmemmammmesss e > #§
o L ! run ref point
‘wait for EOP ' oo I 2 |
# (mmecn hebmmseemn———ecen- ————— enter wait state ;
UNL e | ‘ # S o
. contréller talk _ ‘ S o
Tx 3776 listen ' S
nssu | memmeenme- y ) !
# run first point
'‘wait for EOP 8 v
B (emevmmmmnn enter wait state
. UNL ' , v
controller talk
Rx 3776 listen -
ngs" . LR L L e wmm—m————— > 8
B _ ' ‘ run first point
wait for result ~ : - ) :
B (emsmmemmememcecckceem e ————— ‘generate result
UNL ’ . . B
controller talk , o B
'l Rx 3776 listen - ' ‘ ]
E CMOR® 0 ...,.......“.-'.-.-..--...’ ............... 3y B N
TR : S - ~ output result -
. read result _ ‘ R ‘ # :
wait for EOP ' ‘ , # .
B by » enter wait state
»
]
o | Y )

Art|san Technology Group Quality Instrumentatlon Guaranteed | (888) 88—SOU:|22CE | www.artisantg.com ~ + '
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6-133 Miscellaneous Notes

6- I34 The Framtng/SignaIlmg measurements are only appltcablc in DIG Tx only and DIG .{x only modes,
These measurements never enter the wait state. In the DIG Rx mode they produce a mult W hcnever a
relavent bit changes state. o . R

6-1_35 The EDD measurement runs as @ multipoint measurement WITHOUT a reference point. ie. the
reference point generates a result in tl.. same way as the measurement points Vien running EDD with
remote remodulation in the signal path, the controfler should set up a suitable network delay time (see the
"ND" command) to allow for remodulation setiling. Further details of this measurement can be obta‘ned in
*Getting The Most Out. Of Your Group Drla" and Envelope Delay Measurcmcnls" HP Pubsication
5953-5461. ‘ .

6-136 The Transnents measurements are 2 special s:rgle point measurement, they never enter the wait
state. A result i~ produced each time an svent occurs in a one minute window (aiihough the controiler does
not have to read every result). The "OR" commandcan be used at any time durtng thts measurement. and the
3776 il re*urn the latest event counts, o :

6-137 The Phase Jitter and, Loop Timing measurements run in a continuous repeat mode and never enter
the wait state, A contmuous stream of results is produced which the controller has the option of reading:
(Note The Phase Jitter measurement t'llter takes time to settle and the result should only be read after the .
appl‘opnate settling tlme ) ‘ o

6-32 S v N o ‘ !
L ' : ., : J ‘ :
, Artisan Tecghnology Group - Quality Instrymentatlon Guaranteed | (888) 88 SOURCE | www.artisantg. com '




Model 3TT6A | | o Manua} Updates -

’ ‘ SECTION VII
| MANUAL UPDATES

7-1, UPDATE INFORMATION ' TN . o

Instruments with serial numbers of“2409U-0016'1 and above make change 1,

7-2 CHANGE 1
Add the following information:

- Page 6-22 .
The code for dialling digit 0 can be Oor 10, |

Page 6~23 5

SINGLE FREQUENCY DIALLING (AN Tx or DIG Tx) '

| NOTE: Before using single frequency dialling theL internal calibration of the

instrument should be switched off (CA 0 or CA OFF).

) _ L
ME4G;MP 3,number required (n digits [MAX 40] separated by commas),SS
) . ] ' : E . b o

Digit 16 is a null digit i.e. 2 space. P - : o
The frequency and level ‘a.lrc selected from the multi-frequency dialling (MD) parameter lizt, the frequency
being the first frequency of the first tone pair (defunlt valte 697Hz). The on time, off time and interdigit
time are selected from the dial via signailing (SD) pa; umeter list, "The tonc being transmitted during the “on
time", All times are nominal. . ' ' ‘ '

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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l © Model 3776A ° . | | ‘ Appendix A
y

APPENDIX A

Definitions of dB‘r!n, dBmQ, TLP, dBr and théir uses n the 3776,
!

In order to understand Tx dBr and'Rx dBr values, it Is helpful to know sbout the units {dBr,
dBm and dBmO) used;in! a transmission system, and thelr relationship,

Definiiion of dBm

‘dBm are logarithmic hniis of absolute power refered to 1mW, 0dBm = 1mW

The absolu;g‘ power of a signal can be measured at any point in a transmission system, but it is
only meaningful when related to the power which should occur at that point, This is achieved
by defining a notiona! system reference point in the transmission system (the CT P or QdBr
point) and describing the power of a signal at any point in the system in terms of the power
which the same sighal would have at the system reference point,

- Definition of dBm0

If a signal Is applied tn the sysiem such that the power at the system reference polnt is xdBm,

then the nominal power is said to be xdBmO at all points in the transmission system,
t .

- dBmO0 rre units describing the relative power of a signal independent of the point-at which it

Is measured,

SYSTEM REFERENCE POINT
. ?

QuTPUT
w

i 1 4TF{AN5MISS'I0N SYSTEM {as used in the lollowing :extl_

, .
) o ' . 1

Standard test signals are arrange'd to have a level of 0dBm at the system reterence point, a con-
ditiui* known as the nominal loading level, * ‘

SYSTEM REFERENCE POINT

- A/ - —{ GAIN B

NOMINAL LOADING  —~AdBm OdBm

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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AB' The relative power In dBmQ gives the relationshfp between the absolute power and the nominal
loading level irrespective of the point In the system at which it is measured, dBmQ are therefore
useful when maklng-meésure.ments over the whole length of a transmission system,

' H
| : S
SYSTEM REFERENCE POINT

|

ABSOLUTE POWER  x--AldBm : . xdBm | R ;-
NOMINAL o ; ,
LOADING LEVEL  -AdBm | OdBm +BUBm

" RELATIVE

‘ o P . . ' ‘ o '
-POWER xdBm0 S xd™mo . xdBmo l

Lk

AT Definition of dBr | | o

AT The. power expected at a poini in a transmission system comparea 'with that a.tpected at the
e aystem reference point [s described, as the relative-ievel of the paint and hes the units dBr, Physl-
-, cally, the relative level of a point describes the gain or sttenuation betwesr that point and the
reference, and |t hias the same numerical velue In dBr as the nominal loading level expressed

In dBm. L ‘ . . : S

. .‘I" . . o ! ! . . . ’_i.- [ . : . |
A7-2 It a signal Is wpplied:to a system such that the power at the system reference pofat is QdBm, ‘
then tha relative level of a point where-the power. is xdBm is said to be xdBr, dBr are u‘nit's'

descrihing the relative level at a polnt independent of the absolute power there,

bR . 1
_ SYSTEMREFERENCE POINT o

']

i
. ’ ) ! ) ! l ?
R N o
ABSOLUTE POWER  (x-AlWBm - ' . dBm ‘ {x+8)dBm J '
'RELATIVE LEVEL : ~Adgr 0dBr | +isdBr | |

NOM{NAL | 1.. X . ;'. b ‘ : : { ) H .
LOADING LEVEL "~ ~AdBm - - OdBm ; “+BdBm 3
RELATIVE POWER : xdBm0 S xidBmo .  xdBm: o

" ll . J
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A8 An,_example of a typical transmission system aperating at a level of =1 OdBmO Is shown below, -

axm
1
xcz
omX
XCTmoD
1
OoxXm

.
1 ' 1

-

3778 Tx TLP / . L ' '
;isset'to —A . N :

-
] o .
+i7der $17dBr
o | OTLP 3 * i
+B$|Bl‘ ) 1
\NB" :
—~4dBm 0 ~10d8m  +7dBm ~35dBm f +7dBm ~18dBm
! | ’ ' )
- SYSTEM REFERENCE POINT, ~8dBr
1 S i
! ~25dBr. | © - ~26dBr
NOTE: The relative power le 3/ {dBm—dBr) fs—1 0dBmO at afi points.
At the system reference point dBm0 = d8m.
\
) !
, AB ' In the 3776, LEVEL parameters are entered in units of dBmO A value in dBmO alone does not

refine the absolute power appropriate for the system under test: [n order to calculate the correct
sbsolute power fdr the system input {i.e. at the 3776 output), the instrument must also know
the relative lavel (dBr) at the systemn input ie Tx dBr ; ,

i
H

SYSTEM REFERENCE POINT
',

1
|" F 1 :
. i P |
. =AdBr - S 0dBr i.é.dam-dBmO.Abmtute level numarlcullv'equal to dBm0 value,
. , _
’ Y C A3
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i
'

A10 The Tx dBr can be thought of as the negative of the gain between the Input point and the system
reference[ point. The abisolute input power to the system: under test is {dBmO + Tx dBr},
Similarly.. in order to:interpret the absolute power measured at the output of the system under
test In terms of power expected there, the 3776 uses the value of Fix dBr.

{

N ’ SYSTEM REFERENCE POINT )
’ : 4 o R

k P 3778 dBr OUT

/ is set to +B

| } | L |
; O0dBr  h.e, dBmegBmO. +BdBr ,
Absolute level numerically ‘

equat 1o dBmO value,

All The Rx:dBr zan be thought of as the gein between the s‘rstem reference point and the output
point The expected absolute power out is (dBmO + Rx dBr),

A12 - For any transmission path ‘Bx dBr - Tx dBr is the expected gain,  The result displayed by a
GAIN measurementon a 3776 is the difference betweenthe’ measured absolute gain and the
expectcd gain (Rx dBr-Tx dBr). .\ | . -

NOTE: if the 3776 Tx output and ’the .4 input are connected together, the displayed GAIN result
will be -- {(Rx dBr.- Tx dBr). This is because Tx dBr and Fix dBr compensate for the normal
gain of the system, . _ : ! , !

SYSTEM REFERENCE POINT

1 ! ' .
. . . | .
‘ 2776
! ' .

.e5776
™ ;. RX
! : -‘ .
BT - o _DISPLAY

0o : oo . : ~{A+B)dB
‘ ' ' i.2, the compensnt,on
for the sy<iam, galn.
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_ l Mode! 3776A T o - Appendix A
g  A13 - Definitions of Other Units -~ = .,
i o } |
» dBmOp Signal or noise level with psophometric welghting measured in dBmO, (Using CCITT teiephone
' l welghting filter En recommendatlon P, 53) '
L dBmO  Signal or nalse level relatlve to.the level that & tone 90dB down on the standard test tone
l e would have at the same point in the system, : _ “
- dBmCO  Signal or noise level with C-Message weighting measured in dBrmO.
| I J |
C } ‘
|
o L 5 !
l x . v ’
_ . |
i ! ‘
I | . | . ‘ . AS
. , woy o
g Ao N o
{ ! )
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APPENDIX B

PCM Frame Structure

‘ o : Eumpean 2043 kbitls PCM Frame Structure (CAS)
. (CCITT Rec G.732)

MULTI-FHAME .. -
F;;;nr Fr:;le Fr;mi Fn'rm Fuzml Fu;m Fr:ml l-'namn Fnsml srsnvsrbessbeesbrssrabEs Fr::nl Fl:?l
2 - . PR .
r ., - S
) .. . e .,
: R B -7 ' "
) ' l’ 0"'31 -"'-,_.- : .,r" : 0-31 ‘l‘ !
L g Timae Slots Seenl L et - Time Slots N
! lillllllliil||IIF|-II.[H{II|” [I|||ii[lf”lllll\[[lli”,ii”
] 1 0 ] " 13 '
I‘mn||1unnHunnn|n’E II_HllHllllll!“hlllllllllllll
’4" . \“ ; ”a" "\ ""' “h\r .i‘ ‘.“s_“ : ‘: T 'u“
’ . " * 4 . \ s ’ .'hs
N A SN RN S L B ' Bits v,
» [Telslalslelale] [rlalslelstelals} |3 alalelslelils) . [iTeTalelslslole] [vl21slafsisisle
L . 6sper — ;hnnnll Channel
‘tﬂtullll[ﬂ‘lll OlnlﬂlnlllY\“ 1 N .Em'l‘“ 'l“p:“!' !Lll!‘!xlxlxl![x s:ﬂ“:‘hﬂ.c Elgﬂllhnl . ,
Nn—— e—— \M ! . ’
o Frame Muhiframs Distant :,:,,A;:’:; Frame  FCM
. AIKgnment ' Alignmant Muhilisme Alignmant  System

: Signal Signal Alarm! s . Signal Alarm

The FRAME WORD -the 8 bits that appear in nmeslot 0, Frame 0 (TS0/FMO0) and all subsequent
alternale frames. Bits 2 to 8 constitute the t'rame alignment word. \

The NQN-FRAME WORD - the 8 bits in TSO in the alternatc frames that do not contam the frame
" word.

TimeStot 16, Frame 0 - the 8 blts containing lhe multlframe ahgnment bns and lhe system alarms in
- timeslot 16 of frame 0.

TS14 SIGnalling BITS - the four mgna!lmg bits associated wnh the selected channel. These are |
“automatically extracted from the sngn.lllmg bits which appear in timeslot 16 of all the frames except
FM 0. ,

i

Bl

j . : e .
1
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1

 APPENDIX C
PLOT OPTIONS

3

Appendix C

C‘l_ The following table gives the rear panel switch setting (Format Number) for the various plotter

output formats avallable,

Artisan 'ﬁeChnoIogy Group - Quality Instrumentation ..

Format Plot Title  iF ntSCITT | Auto Paper Scale Scato
Number | andAw i |/ Mek Elect Y Axls X Axis
8 [ ..
'e e | e . .
10 [ ] 's ® [ ]
1 ) . [ ] .
12 L . X ’
13 Y ° . .
14 . . 'y .
165 'S . ° - .
16 L ‘ ;
17 . .
18 . .
19 . . ° .
20 LJ . ®
21 L ’ ® , ]
22 ® . | )
23 ® [ . Y
24 '
25 ! .
26 v L .
21 ; . .
28 L] .
20 . ] " .
30 ;. ]
31 ® ] .
" i

'

4
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. APPENDIX D
SELF TEST AND CALIBRATION -
D1 Automatic Calibration > - ‘

Di1-1 The 3776 performs 2 number of self calibration and self test procedures When the instrument is
switched on it nutomattcally performs a calibration cycle. If.an attempt is made to run a measurement
before the calibration cycle is complete the start of the measurement will be delayed. Any faults which

;prevent generatmn of the calibration correction figures are indicated at this stage. Note that when a2

measurement run is performed only the appropriate calibration figures are used. Recalibration occurs au~-
tomatically when the instrument is in the STOP state,

D2 Selt Test o ' | _ ,

1

D2-1: The self test program contams 22 points or "tests”. These "tests" include calibration, tests, and the
facthty to select communication over the system under test, "conversation mode”, When the SELF TEST key
is pressed, the display shows point 1. points 1 to 22 can be displayed by using the NEXT PARAM and
PREVIOUS PARAM keys. Select the requrred pornt {listed in the table below) and press RUN to perform
that "test", . ,

'D2-2 Note'that test | "CAL" generates ali of the intrenally needed calibration values which are generated
mdtvxdually in tests 2 to 11, In test 1 no attempt is made to use the values generated, it therefore indicates
only major failures.Out of range calibration figures will be indicated when an attempt is made to use them,
etther during a measurement or when the individual test points 2 to 11 are performed

\D2 3. Note that "test” 22, conversatton mode, is accessed in the same way as other tests, thts mode provides
conneetton between the rear panel AUX I/P, the MON O/P and the system under test without autorangmg

]

D2-4 The followmg table provides a list of tests with their eorespondmg numbers

)
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D2

- Test Number i Test Function

, AN Tx snm
' : AN Rx gain

IO R W R —

AN Rx flatness

Appendix D

full self cahbranon {tests 2to 11)

AN Rx autorange paths gain
calibrate AN Rx autorange

An Tx attenuator paths Gain |
calibrate AN Tx attenuator

AN Tx flatness (16kHz path)

AN Tx flatuess (8kHz path)

1 ’ transwnts circuit gain

non volatile RAM
‘plot results RAM

O DWW hds om0

N R
o —

converration mode

b

Artjsan Technology Group - Quality Instrumentation ...

AN Rx fl.nness/CClTT weighting mask
processor ROM (CRCs)

internal instrument bus
front panel display test
‘analog Tx-Rx via internal test link (see Appendix E)
digital Tx~Rx via internal test link

digital filter confidence Test

‘PCM funclions test

v
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APPENDIXE

OPERATIONAL TROUBLESHOOTING'S'J‘?E‘»P{

1 \ I

El T he following mformntmn details some of the conditwns which can gwc rice to operational dmculhes

3 PROBLEM : ~ POSSIBLE CAUSE/CURE

ANALOG GAIN/LEVEL measurcmenl producing :TLP not sét, default value is automatically set to
cons:stantiy mcorrect results : © value at last switch off.

CLOCK ERRORS ALL MODES | . Rear panel DIG Rx CLOCK I/P set to EXT with
‘ o no external input,

END TO END MEASUREMENT producmg mcor- Reference level/frequency of receiving instrument
rect results _ | must be set -to rcference of transmitting
S e instrument. ;

PRAMING/SIGNALLING' or BACKGROUND Previously selected data stored and is now new
PCM preventmg correct opcranon ‘- , - default condition, Receiver expects frame word:

' 10011011, Multiframe alignment, first four bits
o - of timeslot 16 frame G: 0000

IDLESTATE = (WEIGHTED) digital operation. | For DIG TX only or DIG Tx DIG RY, transmitted
Wrong background PCM output. C background PCM is +0,-0. For DIG RX only, |
. . | trensmitted background PCM is stored DIG Tx/Rx .

o | _ p . : . codes. ' ‘

INSTRUMEN'I "HANGS UP" AS A RESULT OF 'Send DEVICE CLEAR or press LOCAL key twice.
NOT READING COMPLETE DATA LIST OVER ‘ ' . _
HP-IB C : ' : ‘ )
KEYS INOPERAI“VE N g Instrument not in STOP state or in REMOTE
S mode. _
MEASUREMENT SELECTION INHIBITFD Lo Measu‘reme‘nyt‘ not wvalid in cufrently selected
g v b | operating miode eg. selection of GAIN (Digitai

3 . ‘
. : ! . l

_ i mW) with AN Tx OPERATING MODE selected.
o : h 1 Seealso KEYS’INOPERATI_VE.

|SELF TEST 18 FAILS o ‘ ‘Analog receiver"stimuld not be set to BRIDGED,

TIMESLOT TRANSLAT[ON INOPERATIVE o i'I‘ir'n_eslot translati(}ﬁ requires THRU PCM selection.

: A
! : , -
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| APPENDIX F
_ ) THE DIG Rx DATA OUTPUT
‘ 1 . |‘I | . | . | : | &
Fl-] 'The rear panel digitz;l receive data output provides a TTL low true open collector output which can be
used for further prqcessing by other instruments or systems. The outputs provided are:

OUTPUT " PIN No
PCM BIT PATTERN 8
" RECEIVER CLOCK 14
DATA VALID . 1
* FRAME SYNC | 4
MULTIFRAME SYNC . 5
0

CONTROL SIGNAL ]

‘The following information provides further details of these outputs.

' by ;
v, Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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F2 PCM BIT PATTERN (serial, NRZ data with ADI, most significant bit first)

‘ _ 8
' 00000000

0O0000O0O0

) output of chnnnel
contoining code
+127

/ 0] - | ' k . ’ H
sign bit + ‘ -
\ | ‘ output of channel
‘ Egntolnlng code
''100 000 00

/

sign bit‘+

F3 RECEIVER CLOCK

i ' v
1

| 00200000

D00D0DO0O0O
: o 14

Fl- l The receiver clock signal is nlways present when the ;i strum..t is switched on. The follow.ng i :gure
qhows the relationship between the receiver clock signz], the P(‘M bit patern (pin 8) and data valin (pml)

H

pcaiver cieee L] LU L UL UL

PCH bit pattern
-32)

g
§
]
|

(Rx channel,
t-slot 16,fm O
and t~slot

16 sig

Doto Volid o
(frome word
ond not-frome

word)

Dotc Valid -] ‘ ' : —

F2

. TN N
. : HE N - =N B

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



1]

Model 3776A o : | " Appendix F

F4 DATA VALID

i
00000000
fo 0QO0OOOO0O

L

7
BIC Rey umluctnd Ry
v channal in agch froms
Pulse width I channs}

Pulse Width

F4-1 DIG Rx FRAMING  location of frame word, I clock period
and SlGNALLlNG | not-frame word, I clock period
timeslot 16 frame 0 I channel
or timesiot 16 sig bits. . I channel

F4-2 The following flgurc shows the DATA VALID signals for the Rx frammg and signalling, relative to

the frame sync (pin 4) The relationship between data valid, PCM data and receiver clock signals is given in
the RECEIVER CLOCK information. "

channels 1/1i5 16/30
: (R A

Fraome Sgnc —\___ - : : |

Frcmﬁ Hord

Not~frame
Word

ts 16 fm O

- "U el 'y
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F5 FRAME SYNC

- 4
o 00000000
0000000
chonnels 16/31 /15
FRAME NO FRAME
ALIGNMENT ALIGNMENT
|
) F6 MULTIFRAME SYNC
; i
m ‘ t
. [} 5
1 ] b t

O C 00 00 0.0

] i
v ., 000 00000 )
P ! ]J :Lt e ' )
| : o . .
‘ T !
. \ }l b . ! J“J ' .
: : , ' CRS CCs
| l— - — = —, —— e = — —— — —
o A T ) |
A : A i ‘!“ NN .
. s . AN EERE LI
et Y L -”wi
. A "}'”s‘l_ .|'J' T 1( : !
TR o fr‘ames / 5 07
; oo s ""1'" ; '
- ! 1:;,1‘|\i v Il'; ll ‘ll Itl ".‘ :l 1 o

— e e Dy  NO
..." 4:‘ ‘I‘." ! ’ :Eill .1‘."; "‘!h RLIGNH

P . [N
, TR ‘ e . LIGNMENT
- 1 A ] | i:,‘
. : ) N : . §
ng";i’ ; N I P 5 i e ! sy
- . T !
__ ! J it v b . l”"b . '
SR R y A ' N i
i;’,[‘ LI . " § - "'I By Ll ‘.-\ ".‘ i
.!g‘ .’)l: ! .1' ' ] H ! rh L
L i R
o . -’..!'].l : ‘ | \‘i “f N ¥
‘“i'l : ) “‘ ! Bl : i"‘ | H
S UL * - , .
IVEEEA 5 . ‘ :
P vy ' $
= Y 1 i ! ’ i % !
_ ]'}\ - . il . o [
- N ' ) [ | ] 1 - \
t , ‘ ' y
- A . [ 5 o [
v 4 i !
: ! A i1 h .
oy . , L i ' . 1 1
/ P4 . o u R
. | . \ ; L . - ‘ o : IE-
! ! } - o R la | I‘ t

ar ' . JArtisan Technology GroUp Quailty Instrumentatlon
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PR
1
K.
1l
. 1
i‘l
'
l ;-
t .
' |
l
' |
3
. i
l ‘

; ! S
F7 CONTROL SIGNAL ’ v o
(TIMESLOT 16 SIGNALLING UPPER/LOWBR NIBBLE INDICATOR) : ;

PR "‘ ’ . i : i

000000060 |
©o0o0o0000 .,
o _

For timeslots 16 signalling (CAS) the location of the signallih.g bits n the timeslot depend on the channel.

I
| o

ChanneX . Channel ' Channel

timeslot 16 timesliot 16 ‘ -+ timeslot 16
of frame 0 . of frame:1 . .+ of frame 15.
0000xyxx ' "abed abed | abed abed
‘channel 1 channel 16 | | channel 15 channel 30
1owér uéper
| nibble | nibble .

x = spare bit to be made 1 if not used
Y = bit used to indicate loss of multiframe alignment
abcd e signalling bits . ‘

F7 1 This information is part of CC'ITT recomendation G.732. ‘For‘nd'ditional information see G,732

F7.2 When the 'DIG Rx t:mcslot 16 modc (CAS) is used the CONTROL s:gnal indicates the appropnate
' mbble for the Rx channel selected:

The CONTROL signal is a constant level, high (false) for the lower nibble and low ¥ rue) for the upper
mbble

1
!

HIGH LEVEL (false) ' -
. LOW LEVEL (true)

I'A receive channel in the A receive channel in bhe
renge 1’'to 15 and all range 16 to 30
other modes : o

- |

:".

t
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Appeadix G

|
l. ) \ 1 !
B APPENDIX G |
Ty l ! | | B
‘Coded Selsatable Filters
f‘ODED SELECTABLE FILTERS '
ihis table provldes details ] the ﬂ!ters which are deﬂ ned by coded displays
Measuremont FILTER A’ T FiLter 8 FILTER C
' (asz11 65) [ascii 66) tascii 67)
LEVEL : 3kHr flat de block ' lHF Bandpass
"OTHER FILTERS' | high pass 4.1 to 4,6kHz
IDLE “TATE o 3kHz flat dc block HF Bandpass
"OTHER FILTERS™ ‘ Righ pass 4.1 to 4,6kHz

TRANSIENTS~
IMP LSES

FHASE JITTER

2004z high pass

+1010Hz notch

20 to 300Hz '

|

soon to 3kH:
+1010Hz”noich

3 to 300H:

i

300 to 5004z |

1y

v Artisan Techh'ol.ogy Group - Quality Instrumentation ...
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| ; APPENDIXH . .
- _ ERROR CODES

.‘, ERROR CODES L - o

¢ . i

[

i : :
' . S

. : i \ ; ! b

‘Abbreviations " AN analog o ,
', T L DIG digital L : ’
- o - meas measurement . .
: ; . . Rxreceiver l
. : S Tx transmitter g
: . BDFA HP-IB binary data list
‘ (See JEEE 728) ‘
' ' cre cyclic redundancy code
i |ERROK - ERROR ERROR ERROR
l : CODE . INDICATED CODE - . INDICATED'
. ‘ OPERATING/PROGRAMMING ERRORS 22 Format parameter in OH OR or OT command,
' is undefined -
! lncorrect HP-IB command strmg syntax 23 HP-IB interface error, Addressed to talk but
‘12 HP- ~IB command string too long " no listeners present
l 3 Unrecogmsed HP-IB command’ ‘ 24 Rear panel switch ¢changed when running
1|4 HP-IBcommand parameter out of range 25 Parameter out of range durmg run time
. 5 HP-IB command parameter missmg | 26 Provided for faclory service
l 6 Too many command parameters | 27 Not used’ Y
7 'Unsupported block data format ' 28 Provided for factory service
8 Zeroor ncganve byte count in BDFA data hst 29 Not used ; '
I ' 9 Byte count in BDFA data list is greater than 30 No clock for DIG Tx, ‘check rear pnncl EXT
g the number of subesequent bytes , .CLOCK switch
10 Odd number of bytes in bmary format data 31 Loss of DIG Rx alignment /signal :
o list . 32 No DIG Rx signal/alignment in THROUGH,
l 11 Command jgnored, mstrument in local -+ PCM mode, or ‘suspect synthesiser clock clock.
S 12 HP-~IB command out of context : " because of ahgnment loss For analog operation
- 13 Meab not:defined for this instrument . ' SYNTH PCM must be selected
l 14 Meas not ava,ilable in current mode 33 AN /P level too high -
’ 15 Option hardware not present for this meas 34 Signal too small to meaahre
A 16 Incorrect PCM format for framing/ signalling 35 Siznal too unstable for autorange b
i _ meas selected ‘ 36 AN Rx over!oaded following auto- range, sig-
l : 17 Channel 3} requested with 30 channel format nal too unstable ! _
v selected {rear panel switch) 37 DIG filter overload, signal level too high or:
‘ 18 Add to sequence failed: meas cannot be | _teo unstable ) '
" : sequenced, mode not back to back (1e A-A, 38 Rx level too low o measure in reference sec-
: ' D-A, A-D or D-D) tion of meas
2|19 Add to sequence failed: not enough room in 39 No modulatlon Envelcpe present for delay
l ‘ . memory : meas
. -]20 Recall from sequence failed: no sequence 40 Group delay carner changeover lrrecoverable
' ' present or beyond end of sequence , .. group delay signal may not be present
.+ 121 Recall mask falled no mask stored for thls . 41 DIG filter overload during settlmg group
.- o meas * ' . delay signal may not be smtable

' Artisan Technolbw Group - Quality Instrumentation .. Guaranteed [ (888) 88- SOURCE | www. artlsantg com
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ERROR

ERROR ERROR ERROR
CODE INDICATED CODE INDICATED

42 'Group delay sync loss, reference level too low
or no 166Hz burst ‘

- small
44 Coder offsét too. great {outside bottom two
* segments), or >3276 expanded code steps
#5 ',PoWer failure recovery, significant
- in transients, remod etc,
46, Impulse threshold out of range because
Rx signal level is too high or too low
47 Group delay ievel too'low,
48 de offset in 3roup dehy srgnnl out of range
49 Not used _
MEASUREMENT SOFTWARE FAULTS
150/61;
S0 fault

“These codes are provided for factory service
An . purposes _
64/69  Details are given in the service manual
62 Detected power above expected limit in group
delay

CALIBRATION ERRORS

70 Repeat the operation to confirm the error

= condition. These codes are provided for

= ‘factory service purposes ,

79 Detailyure given in the service manual .

.. MEASUREMENT HARDWARE FAULTS

80 ' Primary autorange hardware fault

81 Secondary autorange timeout

182 Secondary autorange analog input high.

83 Secondary autorange hardware fauit

34 Secondary autorange analog input level too
©olow
85 Lossof sync between AN Rx and digital filter

86 Loss of sync between DIG Rx and digital

filter :

87 No dlgrtal filter handshake for more than
© 2ms - !

88 Digital filter 28 bit hardware overflow

89" Group delay frequency counter overflow

. ready flag read 20 times.

91 Digital receiver timeout Lo |
192 Digital receiver not programmmg correclly
. 193/94 - Not used o
{95 . HP-IB IC has misplaced an SRQ

96 Spurious or untraceable interrupt

97 Dlsplay bus timeout |

-Repeat the operation to confirm the’

63 Detected power below expected Ilmlt in group:_
delay .

43 Meas secnon of group delay waveform is too

90 Option A/D converter failed to convert, data

98 Instrument bus timeout

99 Transient power failure detected

1 POWER~ON SELF TEST ERRORS

100 Processor memory fault

101 ROM or rom version number not present

102 ROM crc sheck failure

103. Pracessor peripheral interface adaptor faulty

104 Multiple interrupt requests from keyboard
during keyhonrd test '

165 Display bus test timeout

106 Display ram test failure

107 Instrument bus test timeout

108 Instrument bus read/write test failure

| 109 Instrument bus hardware fault ‘

110 Instrument - bus detection
: inoperative
111 -117 non-volatile mcmory test failures

111 . Power-on defaults cre check failure

. timeout

112 Stored masks crc check failure

113 Measurement sequence crc check failure
114 Dual tone multi- frequency dralmg table cre
- check failure

" 115 NVM incorrect for this mstrument

116 NVM ram test failure .

117 ROM mapping failure, possible faultv ram

118 Group delay/plot results list ram faulty
119 Memory assembly faulty, do not continue
120 -Conf:guranon not saved at last power-
down, will always occur when the Al3
. processor assy reset button is pressed
121 Unable to restart power~fail . protected
" measurement. inconsistant - configuration.
probably rear panel switches have been
changed :
130 ~-137 digital filter self test errors (thesc af -~
fect both AN Rx and DIG Rx)

., 130 Error in- down loading program

131 LCATAREADY (status sign bit) at incorrect
rate p .

132 [Input buserror

133 Unable to clear data ram

134 Failed to increment carry-out counter

135 Digital filter hardware fault

136 Digital filter hardware fault :
SYb’InM SOFTWARE ERRORS

200 Repeat 'the, Operatlon to conf:rm the error

:: These code: are provrded for factory serv .ce
214 purpases L
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.
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