Model 80184

Cperation

SECTION 78
OPERATION

31 INTRODUCTION

32 This operating section explains the functions of the
contreds and indicators of the Mode! 8018A Data Generator.
Front and rear pane! connactors are identified and briefiy
described in Figure 31, which should be read befare
continuing with the more detailed descriptions in the
fotlowing paragraphs.

33 The BD1BA front panel controls can be divided into
4 areas; -~

— Data Generation

- Clocking

- Lycling

- Cutput Parameters

These four areas provide the 4 main sub-sections of the
foliowing control descriptions.

34 SPECIAL OPERATIMNG CONSIDERATIONS
35 The foliowing steps must be 1aken befors applying
powar to the Mode! G018A,

&}  Head the safety summary at the front of this
manual.

bl Be surs the powsr selentor switches are set

rroperly for the power scurce being used o

avoid ingtrument damage.

g
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CAUTION §

D e e

Do not changs the LINE SELECTOR Switch
setting with the instsument on or with power
senngcted to the rear panel,

5

in the event of a channe! A cutout being
connected to an external terminating resistor
or attenuator, ensure that the external device
cannot be overloaded by the 80184 15 v
autput amplitude,

34 OPERATOR'S CHECKS.

3=7  Use the performance checks in SECTION 1V two
virify groper operation of the Mode! 8018A.

3-8 DATA GENERATION

3-8 The front panel controls comprising the data
genaration group set the content, format and configuration
of the Model 80184 data outpuis. The selectad configur-
ation also determines the pesitioning of the WORD TRIG,
FIRST BIT and LAST BIT cutout pulses as described in
the following paragraphs.

3-10 WORD MODE

3-11 Word data generation mode is selected by pressing
the WORD MODE pushbutton. in this mode the data frame
comprises N words of M bits/word. The NUMBER OF
WORDS thumbwheel switeh sets N from 198, and the
WORD LENGTH thumbwheels set M from 3-32 (the
maximum 32 corresponding to the maximum bit number
programmable via Data Programming pushbuttons).

3-12 When programming the word content via the Data
Programming pushbutton row, the WORD ADDRESS
thumbwheels select the memory location for lcading the
sel pattern. The same thumbwhee! also sslect the memory
focation from which data is fetched to the front panel LED
display.

MOTE:

Although Data Programming pushbuttons can be
assigned 1o program bite 132, bits higher than the
selected WORD LENGTH cannot be prograrumed,
eg. WORD LENGTH 22 selected, bit 23 and higher
cannat be loaded.

The desired bit pattern is set via the Data Frogramming
pushbvittons. Pushing LOAD wansfers the word into the
addressed memory location of the selected channe!,
Pressing FETCH displays the addressed word contam of the
selected channe! on the front panel LED'S. For fast
memory fozading of an all 't or all ‘0 data patiern, the
CHANMEL SET/ CHANMNEL CLEAR toggle switch sets {1
or clears {0} the complete 1024 memory bits of the channe!
seiected by the CHANNEL SELECT pushbution.

3~13 Ineither case {fast loading or via ROW ADDRESS)
only NxM bits will be cutputied, the WORD TRIG, FIRST
BIT and LAST BIT outputs providing the sync pulses 1o
define the data sirearn. Any change to the N and M settings
after programmiag causes the positions of the YN puises
to change. Figure 32 iustrates an auiput configuration
for N and M set to 4. Changing M to 3 and feaving N set to
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4, the output configuration will shange to that shown in Figure 2—3. Finally, changing I also 1o 3, the output configuration

changes Turther to that shown in Figure 3—4
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314 DATA MODE

3-18  This data generation mode is selected by pressing
the DATA MODRE pushbuwtton. in this mode, data frame
corprises a continuous pattern from 32 to 2048 bits iong,
the length being set by the 4-digit thumbwhee] switch
located on the front panel.

3--18 %hw entaring dats in DATA MODE, the data
stream is artificielly broken down into 18-bit segments, the
currently entered segmant being selected by the WORD
ADDRESS thumbwhee! switch, ROW ADDRESS 17--32 is
therefore inoperative. e.g. to set bit 143 in a 200~bit data
stream, WORD ADDRESS should be set 1o 09, then ROW
ADDRESS kit 15 corresponds to bit 143 end csn be icaded
a5 in WORL! mode using the LOAD pushbutton, Similarly,
when data needs to be fetched, the WORD ARDRESS

thumbwheel is used 1o select the 16--bit memory location,
then pressing the FETCH pushbutten returns the 16 bits
to the ROW ADDRESS LED display.

For fast memory ioading of an ‘all 1" or ‘all O data pattern,
the CHANNEL SET / CHANNEL CLEAR toggie switch
s8ts {1}, or clears (0), the complete 1024 memory bits of
the channel selected by the CHANNEL SELECT push-
buttons,

3~17 In sither case {fast isading or via ROW ADDRESS 5)
only the selected DATA STREAM LENGTH will be
outpyutisd, the FIRST E% iT and LAST BIT outputs
providing the framing pulses for the data stream, Any

Operation

change to the setting of the DATA STREAM LENGTH
thumbwhes!s after programming causes the position of the
LAST BIT pulse to changs correspondingly. Figure 3—5 ’
shows an cutput cenfiguration for a CATA STREAM 5
LENGTH of 415, Refering to Figure 3—5, if the DATA
STREAM LENGTH (DSL) thumbwhes! setting is changed
to 386, enly 385 bits will be outputted, the LAST BIT
framing pulse corresponding to the 285h bit. Should the
D54 thumbwhes! settiﬂg be increased to GO0 bits, the
content of the first 800 bits of memory will be outp utted,
the LAST BIT pulse then corresponding to tha 500th bit.

3-18 PRBS MODE.

3-19 The PRES data generation mode is selacted by
pressing the PRES pushbutton. In this mode, a pseudo-
random binary sequence (PRBS! and its camplement is
oeutput from DATA A and ‘B"E{?»?& respectively, The
sequence length is 21 hits, n beingset t0 8, 10, 18 or
20 via the 2-digit thumbwhee! swith located on the front
panel, Alsc in this mode, a rear pane! connec stor, PRES
TRIG, outputs a pulse identifying the start of each
sequence. FIRST BIT, LAST BIT and WORD TRIGGER
autputs should not be used in FRRBS mode.

3-20 MIXED MODE,

3-21 The mixed data generation mode is selectad by
simultaneously pressing the WORD MODE and PRBS pish-
buttens. in this mode, the output data pattern comprises

N words of M bits/word, with 2 PRBS seguence insortad
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Qperation

after every odd-numbered word. Figure 3~8 provides a
simplified diagram of a typical mixed mode daia ouiout
sequence. The NUMBER OF WORDS thumbwheel switch
sets N from 1588, and the WORD LENGTH thumbwhsels
set M from 3-»32. The PRBS ‘n’ factor can be set to 9,10,
15 or 20 via the 2-digit thumbwhee! switch,

3-22 Entering data in mmixed mods is a5 described in para
3~12 for word mode.

”

3--23 The data output pattern is as definzd by the 4-cight
and Z-digit thurmbwhael switches loczted on the front panel.
The WORD TRIG, FIRST BIT and LAST BIT sync pulses
aleo being positioned by these switches. Figure 3—7 shows a
data/syns output configuration for s NUMBER OF
WORDS seiting of 4.

NOTE

The NUMBEER OF WORDS should be set ic &
multipie of 2 to ensure & 2-word enclosue for each
PRBSE ssquence,

Any changs in the M and N settings will change the word
data content and sync pulse cequence as illustrated in the
Wiord Mode description {pars 3—13).

Mode! 80184

3—24 CYCLING

3--25 in the Model B018A, data can be cycled auto-
inaticaily, bit-by-bit, word-bv-word, or frame-by-frare,
dzpandent on which data generation mode is selected.
Taole 3—1 lists which cycling modes appiy to which data
gensration modes.

Tzabie 3—1 Cyeling Mode Selection

DATA GENERATION
MODE

CYCLING MODE
AUTO BIT WORD FRAME

WORD MODE YES YES YES YES

DATA MOBE YES  YES YES* YES
PRBE YES  YES NO NO
MIXED MODE YES YES YES" YES

* entire frame is triggered
3-26 AUTO

327 Auto cycle made is selected by pressing the AUTO
pushbution, data then being recycied continuously.

e M its -3 0L bits —>

4

WORD1 | PRBS | WORD2 | WORDS3

42
PABS | WORD4 | \\ [ woRrDN |

A

Figure 3-8 Typics! Data Quinut Sequence in Miked Mode
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3-28 BIT

3-29 Bit cycle mode is selected by pressing the BIT
pushbutton. in this mode, bits can be individually triggered
or gated in blocks by signals applied to the CYCLE INPUT.
Short, positive-going pulses at the CYCLE INPUT, or
operation of the RESET/MAN toggle switch, trigger single
bits. {t the CYCLE INPUT is held high, data bits are
generated continuously, data generation ceasing when the
CYCLE INPUT goss low. On returning the input to the
high state, generation continues from where it stopped
(uniess RESET/MAN is switched to RESET in batween
high states, in which case data generation recommences 2t
bit one on return o high state}. Figure 3~8 provides
examples of singie bit and gated cycle functions with Bi T
sycle mode and DATA MODE selected.

3-30 By means of an internal switch located on board
A3, the CYCLE INPUT can be switched from 50 Q input

Operation

impedance {position 1) tc high impedance (position 2).
Figure 23—5 illustrates pulse input requirements for each
of these positions.

3-31 WORD

3-32 Word cycle mode is selected by pressing the WORD
pushbutton. In this mode, words can be individuaily
triggerad or multiply-gated by signals applied to the CYTLE
INPUT, Short, positive-going puises at the CYCLE INPUT,
or operation of the RESET/MAN toggle switch, trigger
single words, If the CYCLE INPUT is heid high, data words
are generated continuously, word generation ceasing on
compietion of the current wiord when the CYCLE INPUT
goes low. On returning the input to the high state, word
generation continues from where it stopped (uniess RESET
/MAN is switched to RESET in between high states, in
which case word generation recommences with word 1).

cYCLE INPUT _]

L
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Figure 3—8 Single Bit and Gate Functions in Bit Cycle Mode
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Figure 3— 0 provides examples of the single and gated
cycle functions with WORD eyele rode and WORD data
generation mode selected.

3-33 Asin bit cycle mode, the internal switch located on
board AJ switches the CYCLE INPUT from 50 § input
impedance to high impedance, In each switch position, the
required input pulse is as illustrated in Figure 3—9.

334 FRAME

3-35 Frame cycle mode is selected by pressing the
FRAME pushbution, in this mode, frames can be in-
dividually triggered or muitiply gated by signais applied to
the CYCLE INPUT. Short, positive-going pulses at the

Model 8018A

CYULE INPUT, or operation of the RESET/MAN toggle
switch, trigger single frames. If the CYCLE INPUT is held
high, frames are continuously generated, frame generation
ceasing on completion of the current frame when CYCLE
INPUT goes low. On returning the input to the high state,
frame generation continues from whera it stopped (unless
RESET/MAN is switched to RESET in betwsen high states
in which case frame generation recommences with frame
1). Figure 3--11 shows the frame output cycle for a aiven
CYCLE INPUT signal in MIXED MODE, WORD MOQDE
and DATA MODE. (Frame does not apply in PRBS — see
Tabis 3—1).

i

336 As in bit and word cycle modes, the switch located
on board A3 chariges the CYCLE INPUT impedance from

OYCLE NPUT 1

DATA A

Word 1 E »

o

CYCLE INPUT

° bef

Word 2

Note that word is always
completed

This command igrored if it arrives
ore WORD 2 is completed ﬂ

/'

AR S =

A b word 1 | word 2 |

DATA

Ly

| Word 3 | Word ¢ 135,

Figure 3—10 Single Word and Gate Functicns in Word Cycle
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Mode! 8018A

50 €2 to high Z. In each switch position, the input pulse
requirement is as itlustrated in Figure 3—8.

3—-37 CLOCKING

3-38 INTERNAL

3—-39 The internal clock is selected by pressing the INT
CLOCK pushbutton. Freguency is than set via the BIT
RATE pushbutten row and the 3-turn VERNIER, running
at 50MHz (40MRz in MIXED MODE) down to 50Hz.

3—~40 EXTERNAL

3--41 There are two pushbuttons for sclecting an external
clock, EXT (+) anc  XT (—).

3-42 The EXT {+] selection allows clocking from positive
going puises such as defined in Figure 3—12. Also, when
EXT {4) selected, an internal switch located on hoard

AJ changes the clock input impedance from 50 £ - GRD
{position 1) te high impedance (position 2). In eithier case,
triggering is on the positive slope of the input clock signal.

3-43 The EXT {—} seiection aliows clocking from ECL
levels or other below-ground puises such as definad in

QOperation

Figure 3—13. When EXT (—} selected, the internal
impedance switch, referred to in the previous paragraph,
must be set to position 1.

3—-44 MANUAL

3—45 The manual clocking mode is selected by pressing
the EXT {-) MAN pushbutton, a singie bit then being
output from each channel every tims the MAN pushbution
{ @in Figure 3—1) is pressed.

3-46

Iri the ;&JTG "V(“L E MODE reseiting via the
o

m@

3-47 QUTPUT PARAMETERS.

348 AMPLITUDE

..4 j

349 The Model B013A DATA A anct GAT/
amplitudes are dstermined primarity by the ﬁs%’*ﬁf@"L%TUDE
pushbutton row and the AMPLITUDE VERNIER. /
affecting these cutput ampiitudes are the 80184 sourcs
impedance, selectable via the Zs switch, and the load
impedance,

POSITION 1

Amplitude minimum ( " Trigger Slope
1 ¥olt centred on

trigger level
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380 In the case of the three non-ECL cushbuttons, the
iower scale applies with 2 80 £} source znd 50 I load
impedance. With the VERNIER providing continusus
adjusiment, the Tull amptlitude range is then 1.25V — 7.6V
The upper scals for these three pushbutions applies either
when the Zs switch is set to 1%, or the load impedance is
removed. (NOTE: one BO {2 termination must remain). The
amplitude is then doubled to provids 5 range 2.0V — 15V,

3-51 For applications requiring amplitudes up to 7.5V,
the 50 82 /80 © configuration provides minimum

gflenrions. in applications requiring higher voltages up to
5V, th aperator can choose the optional configuration,
80 51 fopen circuit or TK/80 §Z , for minimurm refisctions.

e
§

3-52 When ECL selected, true ECL levels are achicved

only if the &5 switch is set to 50 §2. and both the DATA A
zmd DATA A Dutputs arg terminated externally in 82 O
{even if one of these cutputs is not used) In this range the
front panel AMPLITUDE VERNIER is inoperative. ECL
amplitude and offset can be internally adjusted via two
potentiometers located on board AR, The levels are as
shown in Figure 3—14
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Figure 314 BECL Dutput Levels

3«~-‘§3 Aié other Model BIMBA outputs i.e. DATAB
CLOCK, FIRST BIT, LASY BIT, WO&ED THEC and
Fﬁﬁﬁ}l F’H G, are of fixed amplitude and fixed “;\ L9
source impedance. The DATA B and CLOCK outputs

@

Mnds! BR18A

provide a minimum 2.4V into 50 §2 ioad and minimum
4.8V into open circuit. The FIRST BIT, LAST BiT,
WORD TRIG and PRBS TRIG, nrovide 2 minimum 1.2V
into 80 ) load, and minimum 2.4V into open cirouit,

3-B4 FORMAT

355 Each of the data channa! outputs, BATA A and
DATA B are provided with an R2/NRZ format pushbution,
When a switch is set to RZ, a logic *1’ cutput from t%*se
associated channel returns to zero before the bit peric

ends. It the Lwitch is set to NRZ, then the associated
output rerains high during the entire clock cvele, and

stays high should the following bit be ogic “1°, in the evont
of the following bit being iogic 40, the NRZ Sutsul returns
1o zero. The significance of ‘return to zero’ and ‘non-return
to zero’ is shown in Figure 318,

DATA STREAM

"

N nnmn
AZ FORMAT ~"_J R I 0 I S I S I S
. t B
NRZ FORMAT __| %, ..... . - Lo

S weir RATE

Figure 3—15 Comparizon of B2 and NRZ Formats

258 CHANNEL SERIALIZATION,
-5 The Modal 80184 memory mav be configurad in
ither of two ways as determined by the CHARNEL
SERIALIZER switoh { in Figure 3--1). Pressing this
switch providas one 204%-bit channat {A) for ivading and
outputting. (CHANNEL %s:,i,r T switch is then disablad)
Releasing this switch provides twe 1024-hit channels {A
and 8} for loading and cutputting.
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random binary sequence of length
211 bits. The factor 'n’ is set by
thumbwheel switch to 9, 10,
15 or 20 {see also MIXED MODE).

DATA MODE. Pushbution for se-
lecting data 1o be outpurted as a
eus stream; of preselected
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and




he set
thumb-

lecting
psaudo-
of tength

is set by

WORD MODE. Pushbutton for selecting data to be
outputted as a frame consisting of N words of length
M bits/word. N is set by the first two digits of
thumbwheel switch k8, and M is set by the last two
digits of the same switch, {See also MIXED MODE).

MIXED MODE. Selected by pressing WORD MODE
and PRBS pushbuttons simultansously. Data is then
outputted as described in WORD MODE except that
PRBS is inserted after every odd-numbered word.

1-16 ROW ADDRESS LED. indicates that
pushbutton row can be used to set bits 1-18 in
32-bit word.

17-32 ROW ADDRESS LED. !ndicates that push-
button row can be used o set bits 17-32 in a
32-bit word.

ROW ADDRESS. Pushbutton which determines
whether bits "1-16" or "17-32' can be set by push-
button row. % . LED's @ and }
avisuai indication of which bit sequence is
selected.

&1® WORD MODE LED. indicates that WORD MODE is
selected i.e. thumbwheel switch is used 1o st
NUMBER OF WORDS {first two digits) and WORD
LENGTH (last two digics),

give

p LED ROW. Gives visua! indication of the bit patiern
being loaded or fetched. An iHluminsted LED
indicates data bit is set to logic ‘1",

%ﬁ%@f DATA PROGRAMMING. A row of pushbuttons
usad for setting a 16-bit buffer register, the set
patterr: being transferred to memory on pushing
LOAD pushbution. The set 16-bit word can be
assigned to the first haif or second half of & 32-bit
word using ROW ADDRESS pushbution €3
Visual indication of the set 16-hit patterr is givan
by LED row 1@

@3 DATA FORMATTING THUMBWHEELS. Switch
whose function depends on the data generation
maode selected. When WORD MODE or MIXED
MODE is selected, then the first two digits set
the number of words to iw &f;*?‘\amed; the last two
igits set the number of bits in each word, When
DATA MODE s selected, E four digite are used 1o
set the Jdata stream length for ivading and outnuiting.

%@ REMOTE LED. Provides visua} indicatinns that the
&018A is in the REMOTE state. In this state memory
programiming can only be accomplished via the HP-IE
{(i.e. front panel LOAD pushbutton disabled). Data
formatting thumbwhesl switches and the CYCLE
INPUT function arg aiso programmable.

) LOCAL/RESET.Returns the 8018A from REMQTE
state to iccal {front panel) control.

@ WORD ADDRESS. Thumbwheel switch for selecting
the memory address to/from which data is loaded/
fetched resgectively,

@ CHANMEL SELECT. Pushbution which selects the
channel for leading, fetching, setting and clearing.

FETCH WORD. Opsrating this pushbution 1 recalls

data from the memory address, selected by
the LED register %

gg LOAD WORD. Opersting this pushbutton transfers
datz, sei by pushbuiton row . to the mamory

2

iocation selected by thumbwheel switch

@ AM?LQTUDE. Mutuai!v ﬁxc!ucive pushbuttans for
cutputs. Ampistude nependg on source and lcad
"mpﬁdal\ces. ECL pushbutton sets DATA A and
DATA A cutputs to ECL compatible levels {tevels
internzlly adinstable),

ﬁi@ WVERNIER. For continuous adjustment of the
amplitude selected, ECL selection excluded,

A PAR B/A SER B. Pushbution for configuring
memary ac two 1024 bit (2x1024/1x2048) channels
{& and 8) or one 2048 bit channel (A}

%]
a}

m‘é!

RMAT B. selects RZ or NRZ format for DATA
Lipt,

o)

FORMAT A, Selects BZ or NRZ format for DATA
A and A A cutputs,

2, - . . 3
f;@j Zg Sets the scurce impedance, 58 {2 or hi ioh Z, for
DATA A and DATA A cutputs, When ECL
ampiitude selectad at @\5 then Z8 switch should

be set to 50 {2 for trus ECL levels,

%:B BATA A BNC sonnestor for outputting the
complement of channe! & data,




@ DATA A BNC connector for outputting channel A
data.

@ DATA B BNC connector for outputting the channel
8 memocry content,

5} CHANNEL SET / CHANKEL CLEAR. Toggle
switch for setting (logical 1's) or clearing {logical
0's} the compiete memory content of the channel
selecied by @

58& CLOCK. BNC connector for outputting the 8018A
clock signal.

@ LAST BIT. BNC connector for cutputting an RZ
puise corresponding to the last bit of the data
pattern.

@ FIRST BIT. BNC connector for cutputting an RZ
pulse corresponding to the first bit of the data
pattern,

& WORD TRIGGER. BNC cannector for cutputting
an RZ pulse corresponding to the first bit of each
word in WORD or MiXED mode.

RESET/MAN. In MAN paosition, gives cycle com-
mand for data generation as defined by switches

and § e.g. if BIT selected, then one bit is
generated. Pressing this toggle switch to RESET
ensures that the next bit delivered is the first bit of
the data pattern.

g@ CYCLE INPUT. BNC cennector for signal te trigger
data generation in BIT, WORD or FRAME cycle
maode.

@ BAR. Pushbutton for providing a manuai clock
signal when MAN CLOCK MODE selected at €15

% CLOCK INPUT. BNC connector for providing an
exiernal clock signal when EXT CLOCK MGODE
selected at €]} g

¥
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5 LINE QFF/ON. Switch for applying primary ac
power 10 the instrument.

@} LINE LED. indicates when primary ac power is
appiied to the instrument,

¥
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¥ {-) 7 BIAMN. Pushing this button enables the
3 generator to be clocked manually (via % }

W wy & negative external clock signal.

EXT {+). Pushing this buttcn enables the data
generator to be clockad by an external positive
clock signal,

@ INT CLOCK. Pushing this button selects the inter-
naliy generated clock signal for clocking the data ge-
nerator.

% AUTO. When AUTC is selected, data is cycied
continuously.

@ BIT. Pressing this pushbutton enables data to be
delivered bit by bit upon cycle commands appiied
o connector Y . or by pressing switch io
MAN,

@ WORD. Pressing this pushbutton, enables data to be
deiivered word by word upon cycle commands to
connector ¥, or pressing switch to MAN.

FRAME. Pressing this pushibutton, enables data to
be delivered frame by frame upon cycle commands
to conrector &8 | or pressing switch
MAN,

S HP-15, Space for fitting the HP-IB remote connecior
when Option 001 included in instrument {see
Appendix A},

; PRBS TRIG. BNC connector which outputs an NRZ
puise 10 identify the beginning of each PRRS
pattern.

£ CARD READER. +5V supply output connector for
the Option 007% Card Reader,

) VOLTAGE SELECTOR. These switches connect
the internal power transformer to accep? the
primary power source voltage. BOTH SWITCHES

must be set to the position marked for power source
being used.

@ FUSE. Accepts standard fuses to provide instrument
protection in case of current overload. A 1A slow-
blow fuse must be used when operating from 240V/
220V power source, A 24 fuse is used when
operating from 100V/120V power scurce.

@ LINE. A thres-prong receptacie to provide chassis
ground through the power cable for operator
protection.




