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In This Book

W elcom e to the Hewlett- Packard Logi c
Analysi s Syst em ! The HP 16500B Logi c
Analysi s Syst em  is desi gned to be the
easiest  system  to use,  ever.   It s m odular
desi gn allows you to conf igure it w ith just
the m easurem ent  m odules you need now,
yet  add other m odules later.

This ref erence expl ains the operat ion of
the system  m ainfram e and Interm odul e
m enus.  Also included is inform ati on on
the m ost com m on syst em  opti ons.

O rgani zati on

W hen you order the HP 16500B,  you get
two binders (one is ext ra for later use).
The m ainfram e ref erence inform ati on is
found behind the fi rst tab "HP 16500B
M ainfram e."

Inform ati on on the opt ional  keyboard,
m ouse, and the HP 16501A Expansi on
Fram e is found behi nd the second tab,
"System  Opti ons. "  As you accum ulat e
other syst em  opti ons,  place these
ref erences behi nd thi s tab.

Behind the thi rd tab "Com m on M odule
Operati ons"  i s inform ati on com m on to
m ost m odules,  li ke instal li ng m odul es,
using sym bols,  and assi gning label s.

As you purchase addi ti onal  m easurem ent
m odules,  place thei r ref erences at  t he
back of t his binder or in the second
binder.

What is the HP 16500B
Logic Analysis System1

System Configuration Menu2

The HP-IB and RS-232C Interfaces3

Connecting a Printer4

Disk Drive Menus5

System Utilities Menu6

Intermodule Measurements7

General Characteristics8

Maintaining the HP 16500B9

Error Messages10

Index
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W hat is in the H P 16500B User’ s Reference?

• Chapter 1 introduces the HP 16500B by sum m arizi ng its feat ures.

• Chapter 2 discri bes the m ainfram e’s Syst em  Configurati on m enu.

• Chapter 3 discri bes the HP-IB and RS-232C interf aces.   They are used for
print ing screens and com puter cont rol led m easurem ents.

• Chapter 4 expl ains how to print screens to vari ous graphics printers.

• Chapter 5 discri bes the fl exi ble disk and hard di sk operati ons.

• Chapter 6 descri bes the Syst em  Utiliti es m enu.  Adjustm ents to the
real -ti m e clock,  t ouch cal ibrati on, and screen col ors are m ade here.

• Chapter 7 expl ains how to m ake interm odul e m easurem ents.

• Chapter 8 li sts the instrum ent speci fi cati ons and characteri sti cs.

• Chapter 9 expl ains the general  i nst rum ent  m aintenance and repacki ng
inform at ion.  Also included is a descript ion of the sel f- test that is
perf orm ed when the instrum ent is turned on.

• Chapter 10 descri bes all system  and di sk error m essages.

W hat is in the System  O pti ons?

• Chapter 1 expl ains the keyboard and m ouse opt ions.

• Chapter 2 descri bes the HP 16501A Expansi on Fram e opti on.  Even
though you m ay not have purchased these opti ons yet , keep this
inform at ion for possi ble future use.  

W hat is in the Com m on M odule O perati ons?

• Chapter 1 descri bes assi gning label s.

• Chapter 2 descri bes using sym bols.

• Chapter 3 expl ains the general  i nst allat ion for indivi dual  m odules.

W here to go next

If you haven’ t already read Setting Up The HP 16500 Logic Analysis
Syst em, please read it before cont inuing.  

M S-DOS  i s a US regi stered tradem ark of M icrosof t Corporati on.
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W hat I s the
HP 16500B Logi c
Analysi s Syst em ?
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The HP 16500B

The HP 16500B is the m ainfram e of t he Hewlet t- Packard Logi c
Analysi s Syst em .  It offers a m odular st ruct ure for plug- in cards w ith a
wide range of st ate, ti m ing, osci ll oscope,  and pat tern generat or
capabi liti es.   This allows you to conf igure the HP 16500B usi ng only
the m odul es you need in order to perf orm  a desi red m easurem ent  or
set  of m easurem ent s, while givi ng you the fl exi bilit y to change or
updat e them  later.

The Logi c Analysi s Syst em  provi des bot h experi enced and fi rst -ti m e
users w ith powerf ul m easurem ent  capabi liti es.   The pop-up m enus
and col or graphi cs lead you through set ups and m easurem ent s quickl y
and easi ly, w ithout  t he need to m em orize a lot  of st eps.   By touchi ng
the appropri ate fi elds or usi ng the cursor of either the opt ional  m ouse
or keyboard,  you can perf orm  funct ions,  conf igure m enus, and m ove
from  one m enu to anot her.

W ith the interm odul e capabi liti es of t he Logi c Analysi s Syst em , you
can m ake interact ive m easurem ent s bet ween m odules.   This allows
you to conf igure m odules to interact  w ith each other,  usi ng the
tri ggeri ng capabi liti es of one m odule and the acqui si ti on capabi liti es of
anot her.

System  O pti ons
The HP 16501A is the add-on m ainfram e for expanding the m odul e
capaci ty of  t he HP 16500B.   W hen the HP 16501A is connect ed to the
HP 16500B,  t hey funct ion as a si ngle ten-card syst em  which is turned
on and cont rol led by the HP 16500B.   The HP 16501A form s a ti ght ly
coupl ed syst em  with the HP 16500B,  perm i tti ng each of t he two
m ainfram es to arm  or tri gger any m odule from  any other m odul e.

An opt ional  LAN interface is avai lable for direct  connect ion to
com puters locat ed on an Ethernet  l ocal  area net work (LAN).   The
LAN interf ace enables you to upload m easurem ent  dat a for the m ost
com prehensi ve post -processi ng needs and easy access to dat a fil es.

1–2
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Key Feat ures

The key features of the HP 16500B are:

• M odular m ainfram e with fi ve card slots.

• 9-inch col or m onitor.

• Touchscreen with on/of f cont rol .

• Batt ery backed Real-ti m e cl ock.

• Program m abl e PORT IN vol tage level  and edge sel ect ion.

• 3.5- inch fl exi ble disk dri ve with DOS and LIF form at support .

• 170 M byte hard di sk dri ve with DOS form at  support.

• Interm odul e tri ggeri ng and 2 ns ti m e correl at ion of acqui red dat a.

• HP-IB and RS-232C interf aces for:
—  Hardcopy out put to a print er 
—  Control ler interf ace.

Optional  Features

The optional  f eatures of the HP 16500B:

• HP 16501A Expansi on Fram e.  I ncrease avai lable card slots to ten when
you connect the expansi on fram e to an HP 16500B.

• M ouse.

• Keyboard.

• Ethernet  LAN interf ace.

• Expandabl e syst em  m em ory up to 64 M bytes.

See Also "System  Opti ons"  f or m ore inform ati on on avai lable system  sof tware and
hardware opti ons.

What is the HP 16500B Logic Analysis System
Key Features
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User Interfaces

The HP 16500B has four user interf ace devi ces:   the knob on the front  panel ,
the touchscreen,  t he optional  m ouse, and the opti onal  keyboard.

The knob on the front  panel  i s used to m ove the cursor on certai n m enus,
increm ent or decrem ent  num eri c fi elds,  and to rol l t he di spl ay.

The touchscreen fi elds can be sel ected by touch or w ith the optional  m ouse
or keyboard.   To act ivate a fi eld by touch,  press the dark blue fi eld on the
displ ay with your fi nger unt il t he fi eld changes col or.   Then m ove your fi nger
away from  the screen to activat e your sel ect ion.  You have the opt ion of
disabl ing the touchscreen with the front- panel  Touch On/Off button.

See Also The "System  Opti ons"  part for m ore inform ati on on using the opt ional
keyboard and m ouse.

Screen Contrast and Bri ghtness

Screen cont rast and bri ght ness are adj usted by turni ng the two sm all knobs
located beneath the Touch Screen button.   The left knob is for bri ght ness and
the ri ght  knob is for cont rast.

Defaul t Configurat ions

W hen the instrum ent is powered up,  predeterm i ned val ues are autom ati cal ly
assi gned to the diff erent  fi elds of t he m enus to conf igure the inst rum ent  f or
basi c m easurem ents.   This allows you to m ake a basi c m easurem ent  by
turni ng on the inst rum ent , connect ing the probes,  and touching the Run
fi eld.  Often, only m inor changes are needed for m ore com plex m easurem ent s.

Stori ng Defaul t Confi gurati ons

The defaul t conf igurat ions m ay be st ored on a disk for later use or reset  by
cycl ing the power.   Storing def aul t conf igurati ons on a disk is a conveni ent
way to return to the defaul t val ues without  cycl ing the power.   Defaul t val ues
for each m odule can be st ored separat ely or toget her in one fil e.

See Also The "Using the Disk Dri ve M enus" chapt er for m ore inform at ion on the Store
operati on.

What is the HP 16500B Logic Analysis System
User Interfaces
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Accessories Suppl ied

The following li st  of accessori es is suppl ied with the HP 16500B Logi c
Analysi s Syst em .  If any accessory is m issi ng, contact  your local  sal es of fi ce.

Accessories Supplied Qty

Training Kit 1

User’s Reference Guide 1

Programming Reference Guide 1

Service Guide 1

Setting Up the System Guide 1

RS-232C Loopback Connector 1

Power Cord 1

Disk pouch containing composite software 1

Feeling Comfortable With Logic Analyzers guide 1

Feeling Comfortable with Digitizing Oscilloscopes guide 1

Filler Panels *

* Quanti ty depends on how m any m odules are ordered w ith the HP 16500B/16501A

Accessories Avai labl e

Other accessori es avai lable for the HP 16500B/16501A Logi c Analysi s Syst em
are li st ed in the Accessories for HP Logic Analyzers  brochure.  

What is the HP 16500B Logic Analysis System
Accessories Supplied
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The Syst em
Configurat ion
M enu
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The Syst em  Configurat ion M enu

The Syst em  Configurat ion m enu is the fi rst  m enu you see after the
initi al power-up of t he inst rum ent .  This m enu li st s the m odul es and
sof tware opt ions that  your syst em  is conf igured with and shows
whether there are fi ve card sl ots (t he HP 16500B alone) or ten card
slots (t he HP 16500B with the opt ional  HP 16501A at tached)
avai lable.  It also shows if either the opt ional  m ouse or keyboard is
connect ed.  If a m ouse is connected,  t he syst em  conf igurat ion m enu
indicat es whether the m ouse is connected direct ly to the HP 16500B
or to a keyboard connect ed to the m ainfram e.  Final ly, t he syst em
conf igurat ion m enu gives you access to the conf igurat ion of t he HP-IB,
RS-232C, and opt ional  LAN interfaces.

2–2
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M enu M ap
The following m enu m ap ill ust rat es al l fi elds and avai lable opt ions in
the Syst em  Configurat ion m enu.  The m enu m ap will help you get  an
overvi ew as well as provide you with a quick ref erence of what t he
Syst em  Configurat ion m enu contai ns.

System Configuration Menu Map

The System Configuration Menu

2–3
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Getti ng into the Syst em  Configurat ion M enus

In the upper- left corner of the m enu are two fi elds that indicat e the current
m enu and m odul e.  The fi eld to the ext rem e left (Syst em ) shows you which
m odule you’ re in and the one to the ri ght of t he m odul e fi eld (Conf igurat ion)
shows you what m enu withi n the m odule you’ve accessed.

To access the System  Configurat ion m enu, f ol low these st eps:

1 If t he m odul e fi eld in the upper- left corner of  t he screen does not
displ ay "Syst em ," sel ect  t his fi eld and w hen the pop-up appears,  sel ect
System.  This w ill get  you into one of  t he Syst em  m enus.

2 If t he m odul e fi eld in the upper- left corner of  t he screen displ ays
"Syst em ," but  t he m enu fi eld to the ri ght  of Syst em  doesn’ t displ ay
"Configurat ion," sel ect  t his fi eld.  W hen the pop- up appears,  sel ect
Configuration t o di spl ay the Syst em  Configurat ion m enu.

Module and Menu Fields

Module field            Menu field

The System Configuration Menu
Getting into the System Configuration Menus
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Layout  of t he Syst em  Configurat ion M enus

The fi gure below shows the layout  of the Syst em  Configurati on m enu for the
HP 16500B.   The fi gure is label led with the m ajor features and funct ions of
the m enu.

System Configuration Menu 

       Module

       Module

       Module

       Module

       Module

Module list Keyboard

Mouse

Select HP-IB
or RS-232C

Printer setup

Slot designators

The System Configuration Menu
Layout of the System Configuration Menus
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Slot Designat ors

The slot  desi gnators are li sted as A through E for the HP 16500B alone,  or A
through J for the HP 16500B with the HP 16501A attached.   The sl ot
desi gnators are displ ayed to the left of the li st  of cards for the system  and
indicat e the locat ions or sl ots for each card.   W hen you sel ect the M odule
fi eld, a pop-up appears.   The let ters after the nam e of each m odule indicat e
the locati on of  each “m aster” card for that  m odule.

Slot Designators in Master Frame

System System

Intermodule

Module in first slot

Module in second slot

Module in third slot

Module in fourth slot

Module in fifth slot

A

B

C

D

E

The System Configuration Menu
Slot Designators
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The HP-IB and RS-232C Interf aces

This chapter descri bes the cont rol ler and pri nter interf aces and thei r
conf igurat ions.   It def ines the HP-IB interf ace and descri bes how to
sel ect  any one of  t he 31 diff erent  HP-IB addresses avai lable.  It also
def ines the RS-232C interface and tells you how to sel ect  a baud rat e,
how to change the st op bits, how to set  t he pari ty and dat a bits, and
how to change the prot ocol .

Controller and Printer Configuration

Select HP-IB
or RS-232C

Printer setup

3–2
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The C ontrol ler Interface
The HP 16500B is equipped with a st andard RS-232C interf ace and an
HP-IB interf ace that  allow you to connect  t o a cont rol ler.   This gives
you rem ot e access for running m easurem ent s, f or uploadi ng and
downloadi ng conf igurat ions and dat a, f or print ing, and m ore.   The
cont rol ler interf ace is expl ained in m ore det ail i n the
 HP 16500B/16501A Program m er’ s Guide .

The Pri nter Interface
The HP 16500B can out put  it s screen displ ay to vari ous HP-IB and
RS-232C graphics pri nters.   Configured m enus, waveform s,  and other
dat a can be print ed for com plete m easurem ent  docum ent at ion.  The
print er interf ace is expl ained in m ore det ail i n chapt er "Connect ing a
Pri nter. "

Configuring the HP-IB and RS-232C
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Configuri ng the HP-IB Interface

The Hewlett -Packard Interf ace Bus (HP-IB) is Hewlett- Packard’ s
im plem entati on of I EEE Standard 488-1978,  “St andard Digital I nterf ace for
Program m abl e Instrum entat ion.” The HP-IB is a caref ully def ined interf ace
that  sim plifi es the integrati on of  vari ous instrum ents and com puters into
system s.   I t uses an addressing techni que to ensure that  each device on the
bus (i nterconnect ed by HP-IB cabl es) recei ves only the data intended for it.
To accom pl ish this, each devi ce is set  t o a diff erent  address and this address
is used to com m unicate with other devices on the bus.

Selecti ng an H P-IB Address

The HP-IB address can be set  to 31 diff erent  HP-IB addresses,  f rom  0 to 30.
Sim ply choose an address that is com pati ble with your devi ce or sof tware.
The defaul t is 7.

1 Select  t he Communications fi eld.

2 Using the knob or keypad,  enter an HP-IB address in the fi eld di rect ly
under  " HP-IB Address. "
To use the keypad,  sel ect the HP-IB Address fi eld and a pop-up keypad will
appear.   Then,  enter the address and sel ect Done.

3 W hen you are fi nished conf iguri ng the HP-IB Address,  sel ect  Done.

Communications Configuration pop-up Menu

HP-IB address field

Communications field

Configuring the HP-IB and RS-232C
Configuring the HP-IB Interface
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Configuri ng the RS-232C Interface

The RS-232C interf ace on this inst rum ent  i s Hewlett- Packard’ s
im plem entati on of EIA Recom m ended Standard RS-232C, “I nterf ace Between
Data Term inal  Equipm ent  and Data Com m unicati ons Equipm ent Em ployi ng
Seri al Binary Data Interchange. ” This interf ace sends data one bit at  a ti m e,
and charact ers are not  synchroni zed with preceding or subsequent data
characters.   Each charact er is sent  as a com pl ete ent it y w ithout  rel ati onshi p
to other event s.

Baud Rate

The baud rat e is the rate at which bits are transf erred bet ween the interf ace
and the peripheral .  The baud rat e m ust be set  to transm i t and receive at the
sam e rate as the peripheral , or data cannot be successf ully transf erred.

1 Select  t he Communications fi eld. 

2 Select  t he RS-232C fi eld locat ed di rect ly under the HP-IB Address fi eld.

3 W hen the pop-up m enu appears,  sel ect  t he fi eld di rect ly to the ri ght  of
“Baud Rate.”

RS-232C Configuration

Baud rate

Configuring the HP-IB and RS-232C
Configuring the RS-232C Interface
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4 W hen the second pop-up appears,  sel ect  t he baud rat e you want f rom  the li st
displ ayed in the pop-up (110 to 19.2k) and the pop-up will disappear.

Stop Bits

Stop bits are used to ident if y the end of a character.   The num ber of st op bi ts
m ust be the sam e for the control ler as for the Logi c Analysi s System .

1 Select  t he Communications fi eld. 

2 Select  t he RS-232C fi eld locat ed di rect ly under the HP-IB Address fi eld.

3 Select  t he fi eld di rect ly to the ri ght  of “St op Bits” in the RS-232C
Configurat ion pop-up m enu.

4 W hen the new  pop-up appears,  sel ect  1, 1.5, or 2 st op bi ts to ident ify
the end of  t he charact er.   The pop-up disappears,  placi ng your
sel ect ion in the appropri ate fi eld.

Pari ty

The pari ty bit det ect s errors as incom ing characters are received.   If t he
pari ty bit does not m atch the expected val ue, the character is assum ed to be
incorrectl y received.   The act ion taken when an error is detected depends on
how the interf ace and the device program  are conf igured.

Pari ty is determ ined by the requirem ents of the syst em .  The pari ty bit m ay
be included or om itt ed from  each character by enabl ing or disabl ing the
pari ty funct ion.

1 Select  t he Communications fi eld. 

2 Select  t he RS-232C fi eld locat ed di rect ly under the HP-IB Address fi eld.

3 Select  t he fi eld di rect ly to the ri ght  of “Pari ty” in the RS-232C
Configurat ion m enu.

4 W hen the pop-up appears,  sel ect   None, Odd, or Even t o m atch the
pari ty of t he external  devi ce.   After you m ake your sel ect ion, t he
pop-up disappears.

Configuring the HP-IB and RS-232C
Configuring the RS-232C Interface
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Protocol

Prot ocol  governs the fl ow of  dat a bet ween the instrum ent and the external
devi ce.

1 Select  t he Communications fi eld. 

2 Select  t he RS-232C fi eld locat ed di rect ly under the HP-IB Address fi eld.

3 Select  t he fi eld di rect ly to the ri ght  of “Prot ocol ” in the RS-232C
Configurat ion pop-up m enu.

4 W hen the pop-up appears,  sel ect  None or Xon/Xoff.

None

• W ith less than a 5-wire interf ace,  sel ect ing None does not allow the
sending or receivi ng devi ce to cont rol  how fast the data is being sent .  No
control  over the dat a fl ow increases the possi bilit y of  m issi ng data or
transferri ng incom plete dat a.

• W ith a ful l 5-wire interf ace,  sel ecti ng None allows a hardware handshake
to occur.   W ith a hardware handshake,  hardware signal s cont rol  data fl ow.
The HP 13242G cable al lows the HP 16500B to support hardware
handshake.

Xon/Xoff

• Xon/Xof f st ands for Transm i t On/Transm i t Off.  W ith this m ode, the
receiver control s the data fl ow and can request  t hat the printer stop dat a
fl ow at any ti m e.

5 Select  Done.

D ata Bits

Data bits are the num ber of bits sent and recei ved per charact er that
represent the binary code of that  charact er.   The HP 16500B support s the
8-bit binary code.

Configuring the HP-IB and RS-232C
Configuring the RS-232C Interface
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Configuri ng the Interface for a Control ler or Pri nter

Both the HP-IB and RS-232C interf aces can be conf igured for ei ther a
cont rol ler or a printer.   You can sel ect  the interf ace and what it control s
(pri nter or control ler) in either of t wo places.   W hen one interf ace is
conf igured to either the print er or control ler,  the other interf ace is
autom at ical ly switched to the other.   One interf ace is never conf igured to
cont rol  bot h.

• In the Pri nter Setup m enu,  t oggle the Printer Connected to: fi eld.

• In the Com m unicat ions m enu, set  t he Controller Selection fi eld.
For exam ple, one way to conf igure the RS-232C interf ace for a printer:

1 Select  t he Printer Setup fi eld, t hen toggle the Printer Connected to: fi eld to
RS-232C. 

RS-232C Printer Configuration

Any HP-IB type print er m ust be set  to Listen Always for the HP-IB interf ace.
Also,  i n this m ode no HP-IB addressing is necessary.

See Also The "Connect ing a Pri nter"  chapter for m ore inform ati on on using a printer.

Printer interface
toggle field

Configuring the HP-IB and RS-232C
Configuring the Interface for a Controller or Printer
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Connect ing a Pri nter

The HP 16500B can out put  it s screen displ ay to vari ous HP-IB and
RS-232C graphics pri nters.   Configured m enus, waveform s,  and other
dat a can be print ed for com plete m easurem ent  docum ent at ion.

4–2
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Connect ing HP-IB Pri nters

The HP 16500B interf aces directl y w ith HP PCL print ers support ing the
print er com m and language or w ith Epson printers supporting the Epson
st andard com m and set.   These printers m ust also support  HP-IB and Li st en
Always.   Pri nters current ly avai lable from  Hewlett -Packard with these
feat ures include:

• HP ThinkJet.

• HP QuietJet .

• HP LaserJet .

• HP PaintJet.

• HP DeskJet .

• HP DeskJet C

The print er m ust be in Li st en Always when HP-IB is the printer interf ace.   In
addi ti on, the HP 16500B HP-IB port does not  respond to servi ce request s
(SRQ) when control li ng a printer.   The SRQ enabl e sett ing for the HP-IB
print er has no effect on HP 16500B print er operati on.

H P-IB Pri nter Setup

1 Turn off t he HP 16500B and connect  an HP-IB cabl e from  the pri nter
to the HP-IB connect or on the rear panel  as show n below .

HP-IB Connector on Rear Panel

Connecting a Printer
Connecting HP-IB Printers
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2 M ake sure the pri nter is in the Listen Always (or Listen Only) m ode.

For exam ple, the fi gure below shows the conf igurati on switches for an HP-IB
ThinkJet  print er.   For the Listen Always m ode, m ove the second switch from
the left t o the “1"  posi ti on.  Since the HP 16500B doesn’ t respond to SRQ EN
(Service Request Enable),  t he posi ti on of  t he fi rst switch doesn’ t m atter.

Configuration Switches for the HP ThinkJet Printer

H P-IB Instrum ent Setup

1 Turn on the HP 16500B.   From  the Syst em  Configurat ion m enu, sel ect
the Printer Setup fi eld.

2 W hen the Pri nter Configurat ion m enu appears,  t oggle the Printer
Connected to: fi eld to HP-IB.

3 Select  t he fi eld to the ri ght  of “Pri nter. ”  W hen the pri nter sel ect ion
pop-up appears,  sel ect  t he pri nter that  you’ re using (such as ThinkJet ,
QuietJet ).   If you’ re using an Epson graphi cs print er or an
Epson-com patible print er,  sel ect  Alternate.

Connecting a Printer
Connecting HP-IB Printers
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4 Select  t he fi eld to the ri ght  of " Pri nt W idth"  and depending on your
appl icat ion, t oggle the w idth to  ei ther 80 or 132.
Pri nt w idth tel ls the printer that  you are sending up to 80 or 132 characters
per li ne (when you Pri nt  All) and is total ly independent  of the printer it sel f.

HP-IB Printer Configuration

• If you sel ect  132 characters per li ne when using other than the QuietJet
sel ect ion, the li sti ngs are printed in a com pressed m ode.  Com pressed
m ode uses sm aller characters to allow the printer to print  m ore charact ers
within a given area.

• If you sel ect  132 characters per li ne for the QuietJet sel ect ion it can print
a full 132 characters per li ne without going to com pressed m ode, but the
print er m ust have wider paper.

• If you sel ect  80 charact ers per li ne for any print er,  a m axim um  of 80
charact ers are print ed per li ne.

5 Select  t he fi eld to the ri ght  of Page Length.   Depending on your
appl icat ion, t oggle it t o either  11 or 12.
Page lengt h tel ls the printer the page lengt h for the type of paper you are
using.

6 Select  Done w hen you fi nished.

Printer selection

Print width

Page length

Interface type

Connecting a Printer
Connecting HP-IB Printers
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Connect ing RS-232C Pri nters

The HP 16500B interf aces directl y w ith RS-232C print ers,  i ncluding the HP
ThinkJet , HP QuietJet , HP LaserJet,  HP PaintJet,  HP DeskJet and
HP DeskJet C print ers.

RS-232C Pri nter Setup

1 Turn off t he HP 16500B and connect  an RS-232C cabl e (HP 13242G)
from  the print er to the RS-232C connect or on the rear panel .

RS-232C Connector on Rear Panel

Connecting a Printer
Connecting RS-232C Printers
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2 Before turning on the print er,  set  t he m ode sw itches as fol low s:

• The HP QuietJet  seri es printers have two banks of  m ode functi on switches
inside the front cover.   Push all t he switches down to the “0"  posi ti on as
shown in the fi gure below.

Switch Configuration for HP QuietJet Printers

• For the HP 2225D (RS-232 HP ThinkJet) print er,  t he m ode switches are
on the rear panel  of the print er.   Push all the switches down to the “0"
posi ti on as in the fi gure below.

Switch Configuration for HP ThinkJet Printers

• For the HP LaserJet printer,  the switch sett ings can rem ain in the fact ory
defaul t sett ings.

Connecting a Printer
Connecting RS-232C Printers
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RS-232C Instrum ent Setup

1 Turn on the HP 16500B and from  the Syst em  Configurat ion m enu,
sel ect  t he Printer Setup fi eld.

2 W hen the Pri nter Configurat ion m enu appears,  t oggle the Printer
Connected to: fi eld to  RS-232C.

RS-232C Printer Configuration

3 Select  t he fi eld to the ri ght  of “Pri nter. ”  W hen the pri nter sel ect ion
pop-up appears,  sel ect  t he pri nter that  you’ re using (such as ThinkJet ,
QuietJet ).   If you’ re using an Epson graphi cs print er or an
Epson-com patible print er,  sel ect  Alternate.

4 Select  t he fi eld to the ri ght  of " Pri nt W idth. "  Depending on your
appl icat ion, t oggle the w idth to  ei ther 80 or 132.
Pri nt w idth tel ls the printer that  you are sending up to 80 or 132 characters
per li ne (when you Pri nt  All) and is total ly independent  of the printer it sel f.

5 Select  t he fi eld to the ri ght  of " Page Lengt h."  Depending on your
appl icat ion, t oggle it t o either  11 or 12. 
Page lengt h tel ls the printer the page lengt h for the type of paper you are
using.

6 Select  Done w hen you fi nished.

Printer selection

Print width

Page length

Interface type

Connecting a Printer
Connecting RS-232C Printers
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RS-232C Interface Setup

1 From  the Syst em  Configurat ion m enu, sel ect  t he Communications fi eld.

2 From  the Com m unicat ions Configurat ion m enu that  appears,  sel ect
the  RS-232C fi eld just  t o the ri ght  of t he HP-IB Address fi eld.

3 From  the RS-232C Configurat ion m enu that  appears,  set  t he baud
rat e, st op bits, pari ty, and prot ocol  depending on your appl icat ion.

For com plete inform at ion on these RS-232C  i nterface param et ers go
to "W hat i s the RS-232C Interf ace"  sect ion in the HP-IB and RS-232C
chapter found earl ier in this m anual.

Connect ing to Other Hew let t- Packard Pri nters

The HP 16500B can al so be used with other Hewlett- Packard graphi cs
print ers.   Sim ply connect the printer to the HP 16500B using the appropri ate
cabl e (HP-IB or RS-232C) and conf igure the HP 16500B as shown in the
following table.

HP Printer Selection

For this HP Printer Select this Printer from the pop-up

HP 2631G QuietJet

HP 2671G ThinkJet

HP 2673A ThinkJet

HP 9876A ThinkJet

HP 2932/34 (option 046) QuietJet

Connecting a Printer
Connecting to Other Hewlett-Packard Printers
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HP-IB print ers m ust support  Listen Always to work wi th the HP 16500B.  The
HP 82906A graphi cs printer is not  supported because it does not  support
Listen Always on HP-IB.

The HP 2932A or HP 2934A opti on 046 print er is conf igured from  the front
panel  of t he printer,  i nst ead of  w ith switches on the rear panel .  The correct
conf igurati on for the HP 16500A is shown in the fi gure below.

See Also Refer to the HP 16500B Program m ing M anual  f or inform at ion on set ti ng
up an ext ernal  cont rol ler to act ivat e the print er.

Configuration for the HP 2932/34 Option 046

Connecting a Printer
Connecting to Other Hewlett-Packard Printers
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Pri nt ing the D ispl ay

Each m enu has a Pri nt fi eld in the upper- ri ght  corner.   Select  the Pri nt fi eld
and a pop-up appears,  displ ayi ng your choices.   Depending on the
m easurem ent  m odule and m enu you are print ing, only som e of t he fol lowing
choices will appear.

• Cancel stops the print.

• Print Screen prints everythi ng shown on the screen.

• Print All print s all of the inform ati on li st ed for that  displ ay,  i ncluding any
li sti ngs that do not appear on screen.   These li sti ngs can be 80 or 132
charact ers wide, depending on the print w idth sett ing.

• Print Partial prints a part ial range.

• Print Line print s li nes bet ween a desi gnated st art and end li ne.

• Print Record prints records bet ween a desi gnated start  and end record.

• Print Disk prints everyt hing shown on a si ngle screen,  or al l data from  the
li sti ng buf fer,  to either the fl exi ble or hard di sk.

Confi guri ng a Pri nt to D isk

W hen you sel ect  the Print Disk opti on, a Pri nt to Disk conf igurati on m enu
appears as shown below.  

Print to Disk Menu

Output format field Output disk field

Filename field

Connecting a Printer
Printing the Display
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1 Select  t he Filename fi eld, t hen enter a fil enam e (LI F),  or the pat h and
fil enam e (DOS).
If t he fil e is st ored to a DOS disk,  t he fil enam e can contai n up to 8 characters
plus a 3 character extensi on.  If t he fil e is st ored on a LIF disk,  up to 10
characters can be used for the fil enam e and no extensi on is requi red.   The
fil enam e plus any path m ay contai n up to 64 charact ers.

2 Select  t he Output Format fi eld, t hen sel ect  one of  t he fol low ing form at s:

ASCII (A l l) All dat a in li st ing buf fer in ASCII f orm .

B/W  TIF (Screen) The current screen in black and white with TIF
form at.

Color TIF (Screen) The current  screen in col or w ith TIF form at .

PCX (Screen) The current screen in col or w ith PCX form at.

W hen st ori ng to DOS disk,  if you forget  to add the ext ensi on, i t w ill be added
autom at ical ly accordi ng to the form at  type.

3 Select  t he Output Disk fi eld, t hen sel ect  t he dest inat ion di sk.

Connecting a Printer
Printing the Display
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Using the D isk Dri ve M enus

The logic anal ysi s syst em  has bot h a 3.5 inch,  doubl e-si ded,
high-densi ty or doubl e-densi ty, fl exi ble disk dri ve and an 85 M byte
hard di sk dri ve bui ld in.  The fl exi ble disk dri ve is com patible w ith
bot h LIF (Logi cal  I nterchange Form at ) and DOS (D isk Operat ing
Syst em ) form at s.  The hard di sk dri ve is form at ted for a DOS file
syst em .

This chapter descri bes the disk operat ions avai lable in bot h the hard
disk and fl exi ble disk m enus, and how to use them .  It i s organi zed into
separat e "How to" exam ples dem onst rat ing the use of t he Disk m enus
and al l t he disk operat ions.

The D isk O perati ons

• Autoload

Designates a set  of conf igurat ion fil es to be loaded aut om atical ly the
next  ti m e the analyzer is turned on.

• Copy

Any fil e can be copi ed from  one disk to anot her or to the sam e disk.

• Duplicat e Disk

All vol um e label s, direct ories,  and fil e posi ti ons from  one disk are
copi ed exact ly to anot her di sk.   The new di sk is form at ted to m atch
the source disk if it i s requi red.   All fil es on the dest inat ion disk w ill be
dest royed with this operat ion.

• Form at  Disk

The hard di sk,  and any doubl e-si ded,  doubl e-densi ty, or high-densi ty,
3.5-inch fl exi ble disk can be form at ted in either LI F or DOS form at .
The direct ory and al l fil es on the di sk w ill be dest royed with this
operat ion.
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• Load

Inst rum ent  syst em  conf igurat ions,  anal yzer m easurem ent  set ups,
including m easurem ent  dat a, and inverse assem bler fil es for the
anal yzer can be loaded from  the disk dri ve.

• Pack Disk

This funct ion packs fil es on a LIF disk.   Packi ng rem oves all em pty or
unused sect ors bet ween fil es on a disk so that  m ore space is avai lable
for fil es at  t he end of t he disk.

• Purge

Any fil e on a disk can be purged (del eted) from  the disk.

• Renam e

Any fil enam e on a disk can be changed to anot her nam e.

• Store

Inst rum ent  syst em  conf igurat ions and analyzer m easurem ent  set ups
including m easurem ent  dat a can be st ored to either disk dri ve.

• Change Direct ory

The present  worki ng direct ory (PW D) can be changed to any other
direct ory on ei ther the hard di sk or fl exi ble disk dri ves.

• M ake Direct ory

New direct ori es can be creat ed on bot h the hard di sk and fl exi ble disk.

D isk O perati on Safeguards
If t here is a probl em  or addi ti onal  i nform at ion is needed to execut e an
operat ion, an advi sory w ill appear displ ayi ng an error m essage or a
prom pt  f or m ore inform at ion.  If execut ing any disk operat ion coul d
dest roy or dam age a fil e, a warni ng appears before you sel ect  Execut e.

D isk O perati ons using the O pti onal LA N
Perf orm ing disk operat ions using the opt ional  LAN interface is
restri cted to DOS form at ted disks.   For m ore inform at ion ref er to the
LAN Interf ace M odule User’ s Guide .

The Disk Drive Menus
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M enu M ap
The following m enu m ap ill ust rat es al l fi elds and avai lable opt ions in
the Disk Dri ve m enu.  The m enu m ap will help you get  an overvi ew as
well as provi de you with a quick ref erence of what t he Disk Dri ve
m enu contai ns.

Disk Drive Menu Map

The Disk Drive Menus
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Accessi ng the D isk M enus

1 Select  t he Module fi eld.

2 From  the pop-up m enu that  appears,  sel ect  System.

3 Select  t he Menu fi eld.

4 From  the pop-up that  appears,  sel ect  ei ther the Flexible disk or Hard
disk fi eld.
The directory of  each disk is aut om ati cal ly read and di spl ayed as each disk
m enu is accessed.

Menu Name Field

Menu fieldModule field

The Disk Drive Menus
Accessing the Disk Menus
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Inst al li ng a Flexi ble D isk

1 Hold the di sk so the disk label  i s on top and the m etal aut o-shut ter is
aw ay from  you.

2 Push the disk gent ly, but  fi rm ly, i nto the di sk dri ve unt il it cl icks into
place.
You can use doubl e-si ded, doubl e-densi ty and doubl e-si ded,  high-densi ty
disks.   To displ ay al l fil es on any disk,  i nsert  the disk into the dri ve,  then turn
the knob.

Installing a Disk

The Disk Drive Menus
Installing a Flexible Disk
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Select ing a D isk Operat ion

Although som e defaul t param et ers are provided,  a disk operati on m ay require
new inform at ion from  the user.   This inform ati on is entered in the
appropri ate param et er fi elds withi n each disk operat ion m enu.

1 Select  t he Disk Operation fi eld.

2 From  the pop-up m enu that  appear,  sel ect  t he desi red disk operat ion.

Disk Operation Field

W hen perf orm ing di sk operati ons,  the path and di sk capaci ty inform at ion
located at the bottom  of  t he m enu will be helpful .

D O S Form ats

PWD:\ i s the present worki ng di rectory from  which the fil es are contai ned.
Total: is the total m em ory capaci ty (bytes) of t he fl exi ble or hard di sk.
Free: i s the total  m em ory capaci ty (byt es) rem ai ning.

LIF Form ats

Total: is the total m em ory capaci ty (bl ocks) of  t he fl exi ble disk.
Free: i s the total  m em ory capaci ty (bl ocks) rem ai ning.
Largest: i s the size of t he largest  block rem ai ning.

Disk operation field

The Disk Drive Menus
Selecting a Disk Operation
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Loading a File

The Load operati on allows you to load prestored conf igurat ion fil es.   Use thi s
operati on when you want to quickly rest ore the anal yzer to a conf igurati on
used in a previ ous m easurem ent  or condi ti on.

1 Insert  t he source di sk into the di sk dri ve.

2 Select  t he Load operat ion.

W hen the Load sel ect ion is m ade, t he anal yzer reads the disk direct ory and
displ ays a li st  of al l fil es on the disk.

3 Select  t he File type fi eld.

File Type Parameter Field

File type field

The Disk Drive Menus
Loading a File
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4 From  the pop-up that  appears,  sel ect  t he desi red fil e type.

The System choice loads thi ngs li ke interf ace (RS-232C /HP-IB) and
interm odul e conf igurat ions,  and def aul ts from  the Uti li ti es m enu.

The Module choice loads m easurem ent  m odule conf igurati ons and data.

The All choice loads both Syst em  and m odul e conf igurat ions and dat a fil es.

5 Select  t he desi red fil e nam e from  the li st  by rot at ing the knob.   As the
knob is rot ated,  t he fil e nam es are rol led into the Filenam e fi eld.
The two spaces(_ _) after the fil enam e desi gnates that  t his fil e is for the
system .   One space and a let ter (f or exam ple,  " _A") after the fil enam e
desi gnates that the fil e is for the m easurem ent  m odule in slot  A.

Filename Selection

7 Select  t he Execute fi eld.

The disk dri ve indicator li ght ill um inates as the fil e is being loaded.

Filename field

Scroll bar

The Disk Drive Menus
Loading a File
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Form at ti ng a D isk

The Form at operat ion initi al izes new fl exi ble disks for use in the anal yzer as
well as ref orm at s the hard dri ve.   The analyzer w ill f orm at  doubl e-sided,
doubl e densi ty or high densi ty fl exi ble disks in bot h LIF and DOS form ats.
The analyzer does not  support si ngle-sided form ats.

The logic anal yzer does not support  t rack spari ng during form att ing.  If a bad
track is found,  the disk is consi dered bad.   If a disk has been form att ed
elsewhere with track spari ng, it w ill be read successf ully.

To form at  a fl exi ble disk,  perf orm  the following st eps:

1 Insert  t he fl exi ble disk to form at  i nto the di sk dri ve.

2 Select  t he Format Disk operat ion.

W hen the Form at sel ect ion is m ade, the disk direct ory is displ ayed.   The
UNSUPPORTED FORM AT m essage appears if the disk is a new unf orm at ted
disk.   This is norm al , conti nue the form at operat ion.

3 Select  t he Format type fi eld, and toggle to either the LIF or DOS.

The analyzer recogni zes a vari ety of sect or si zes for LIF disks.   However,
when form at ti ng LIF disks,  the anal yzer only creates 1024 byt e sectors.
W hen form att ing DOS disks,  t he analyzer creates 512 byte sect ors.

LIF or DOS Format Selection

Format type field

The Disk Drive Menus
Formatting a Disk
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C A U T I O N BEFO RE YO U CO NTIN UE, be sure you are in the FLEXIBLE D ISK
m enu.  Since you can form at  both the fl exi ble and hard di sks,  you alw ays
should be sure as to w hich disk m enu you are in.

C A U T I O N Once the form at  operat ion is executed,  al l fil es are perm anent ly erased from
the di sk being form at ted.  This includes the H ARD  D ISK .  There is no w ay
to retri eve the ori ginal  i nform at ion from  a form at ted disk.

4 Select  t he Execute fi eld, t hen sel ect  Continue.

The Disk Drive Menus
Formatting a Disk
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Stori ng Files on a D isk

The Store operat ion allows you to store instrum ent conf igurati ons and
m easurem ent  dat a. Use this operat ion when you want t o save the present
anal yzer setup for recal li ng at a later ti m e.  W hen conf igurat ions are stored to
disk,  you are given the opt ion to st ore Syst em  only, m odule only, or All
(System  and m odul e).

1 If you are st ori ng to a fl exi ble disk,  i nsert  t he dest inat ion di sk into the
fl exi ble disk dri ve.

2 Select  t he Store operat ion.

W hen the St ore sel ecti on is m ade, the anal yzer reads the di sk directory and
displ ays a li st  of al l fil es on the disk.

3 Select  t he File type fi eld.

File Type Parameter Field

4 From  the pop-up that  appears,  sel ect  t he desi red fil e type.

The System choice loads interf ace (RS-232C and HP-IB) and interm odul e
conf igurati ons,  and def aul ts from  the Utiliti es m enu.
The Module choice loads m easurem ent  m odule conf igurati ons and data.
The All choice loads both Syst em  and m odul e conf igurat ions and dat a fil es.

File type field

The Disk Drive Menus
Storing Files on a Disk
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5 If you are st ori ng to a new  nam e,  sel ect  t he "t o fil e" fi eld and type in
the new  nam e.
The fil enam e m ust st art w ith a let ter and m ay contai n up to eight  charact ers.
It can be any com bi nat ion of l et ters and num bers,  but there can be no blank
spaces between any of t he charact ers.

If you are stori ng to an exi sti ng fil e nam e, si m ply turn the knob to scrol l
exi st ing fil e nam es through the fi eld.

File Name Field

W hen perf orm ing di sk operati ons,  the path and di sk capaci ty inform at ion
located at the bottom  of  t he m enu will be helpful .

D O S Form ats

PWD:\ i s the present worki ng di rectory from  which the fil es are contai ned.
Total: is the total m em ory capaci ty (bytes) of t he fl exi ble or hard di sk.
Free: i s the total  m em ory capaci ty (byt es) rem ai ning.

LIF Form ats

Total: is the total m em ory capaci ty (bl ocks) of  t he fl exi ble disk.
Free: i s the total  m em ory capaci ty (bl ocks) rem ai ning.
Largest: i s the size of t he largest  block rem ai ning.

to file:  field

The Disk Drive Menus
Storing Files on a Disk
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6 Select  t he "fil e descript ion" fi eld and using the pop-up keypad,  t ype in
a descri pt ion of  t he fil e.
A fil e descript ion can contai n up to 32 charact ers,  but  also can be left blank.
This fi eld is for your conveni ence to m ake it easier for identi fyi ng the type of
data in each fil e.

File Description Field

File description:
field

The Disk Drive Menus
Storing Files on a Disk
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Renam ing a File

The Renam e operati on allows you to give a new nam e to a previ ousl y st ored
fil e.  The only restri ct ion is that you cannot  renam e a fil e to an al ready
exi st ing fil enam e.

1 Select  t he Rename operat ion.

2 Turn the knob unt il t he fil e nam e you w ant t o renam e is scrol led into
the fil e fi eld.

File Field

3 Select  t he file  Type fi eld.  From  the pop- up that  appears,  sel ect  t he
desi red type sel ect ion.
The All sel ect ion allows you to renam e both the syst em  and m odul e types.
The Module sel ect ion allows only the m odule fil e type to be renam ed.

File field

Type field

The Disk Drive Menus
Renaming a File
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4 Select  t he new  fil e nam e fi eld.

New File name Field

5 Using the pop-up keypad,  t ype in the new  fil enam e, t hen sel ect  Done.

New file name
field

The Disk Drive Menus
Renaming a File
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Autoloading a File

The Autoload operat ion allows you to desi gnate a set  of conf igurati on fil es to
be loaded aut om ati cal ly the next  ti m e the inst rum ent  i s turned on.  This
allows you to change the def aul t conf igurati on of  certai n m enus to a
conf igurati on that bett er fit s your needs.

1 Select  t he Autoload operat ion.

2 Select  t he Enable/Disable fi eld then sel ect   Enable.

3 Turn the knob unt il t he fil e nam e you w ant t o aut oload is scrol led
into the fil e nam e param et er fi eld.

Autoload File name Parameter Field

Enable/Disable field

The Disk Drive Menus
Autoloading a File
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4 Select  t he Execute fi eld.

An aut oload fil e is creat ed and pl aced at  t he top of t he li st of fil es.   The file
descripti on contai ns the fil e nam e to be aut oloaded and indicat es whether or
not  t he Autoload operat ion is enabl ed.

Autoload File name Field

The Autoload operat ion loads all fil es for a given fil e nam e.  If you want to
load only the fil e for a type,  renam e that  fil e to separate it from  the other fil es
and enabl e it as the current Autol oad fil e.

As long as Autol oad is enabl ed before the instrum ent is shut  off, Autoload will
rem ain enabled when you powerup the instrum ent and load the conf igurati on
fil es.

File name
parameter field

The Disk Drive Menus
Autoloading a File
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Purgi ng a File

The Purge operat ion allows you to delete a fil e from  the li st  of fil e nam es.
The fil e type can be either the M odul e type or All type.

1 Select  t he Purge operat ion.

2 Turn the knob to scrol l t he fil e nam e to be purged into the "fil e" fi eld.

File Field

3 Select  t he fil e "t ype"  fi eld, t hen sel ect  t he fil e type to purge.

The All sel ect ion allows you to purge bot h the system  and m odul e types.
The Module sel ect ion allows only the anal yzer type to be purged.

4 Select  t he Execute fi eld, t hen sel ect  Continue.

File field

File type field

The Disk Drive Menus
Purging a File
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Copying a File

The Copy operati on allows you to m ake a dupl icat e copy of an exi sti ng fil e on
the sam e disk or a diff erent disk.   If you copy the fil e to the sam e disk,  t he
only restri ct ion is that  you m ust give the copi ed fil e a new nam e.   You can
speci fy to copy All t ypes or just  the Module part  of a fil e.

1 Select  t he Copy operat ion.

2 Turn the knob unt il t he fil e nam e you w ant t o copy is scrol led into the
"fil e" fi eld.

Copy Filename Parameter Field

3 Select  t he "t ype"  fi eld, t hen sel ect  t he desi red fil e type.

The All sel ect ion allows you to copy both the syst em  and m odul e part s of a
conf igurati on fil e set.
The Module sel ect ion allows only the m odule part  to be copi ed.

File field

Type field

The Disk Drive Menus
Copying a File
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4 Select  t he new  fil e nam e fi eld, t hen from  the pop-up keypad that
appears,  ent er the new  fil e nam e in one of t w o w ays:

• If you want to keep the old nam e,  si m ply sel ect CLEAR, then the DONE fi eld
from  the keypad.   The old nam e is transf erred aut om atical ly.

• If you want a new nam e,  type in the new nam e,  then sel ect DONE.

New filename Field

5 Select  t he Execute fi eld.

New file name
field

The Disk Drive Menus
Copying a File
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Packi ng a D isk

By purging fil es from  the disk and adding other fil es,  you m ay end up with
blank areas on the di sk (between fil es) that  are too sm all f or the new fil es
you are creati ng.  On LIF disks,  t he Pack Disk operati on packs the current
fil es together,  rem ovi ng unused areas from  bet ween the fil es so that  m ore
space is avai lable for fil es at  t he end of t he di sk.

1 Select  t he Pack Disk operat ion.

2 Select  t he Execute fi eld, t hen sel ect  Continue.

Pack Disk Operation

Execute field

The Disk Drive Menus
Packing a Disk
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Duplicat ing a D isk

The Duplicat e Disk operat ion copies the vol um e label s and di rect ori es from
one disk to another.   If the new di sk is not form at ted,  thi s operati on also
form ats the disk.   This operati on allows you to m ake a backup copy of your
im portant  disks so you won’t lose im portant  dat a in the event that  a disk
wears out , i s dam aged, or a fil e is acci dent ly deleted.

1 Select  t he Duplicate Disk operat ion.

2 Select  t he Execute fi eld, t hen sel ect  Continue.

The Duplicate Disk Operation

3 W hen “I nsert  DESTINATION disk” appears,  i nsert  t he dest inat ion
disk into the disk dri ve.   W hen "I nsert  SOURCE disk” appears,
rem ove the dest inat ion di sk and rei nst al l t he source disk.
The num ber of ti m es you need to change the disks depends on whether you
have a doubl e-densi ty or high-densi ty disk.   Sim ply fol low the instruct ions
and sel ect  Continue to cont inue.

C A U T I O N The ori ginal  direct ory and fil es on the dest inat ion di sk are dest royed by the
D uplicate D isk  operat ion.

Execute field

The Disk Drive Menus
Duplicating a Disk
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M aking a D irect ory

1 Select  t he Make Directory operat ion.

2 Select  t he di rect ory nam e fi eld and using the pop- up keypad or
keyboard,  t ype in the new  direct ory nam e.

3 Select  Execute, t hen sel ect  Continue.

Make Directory

The Disk Drive Menus
Making a Directory
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Changing the D irect ory

1 Select  t he Change Directory operat ion.

2 Select  t he di rect ory nam e fi eld.  Using the pop-up keypad or
keyboard,  t ype in the new  direct ory nam e.

3 Select Execute.

Change Directory

W hen perf orm ing di sk operati ons,  the path and di sk capaci ty inform at ion
located at the bottom  of  t he m enu will be helpful .

D O S Form ats

PWD:\ i s the present worki ng di rectory from  which the fil es are contai ned.
Total: is the total m em ory capaci ty (bytes) of t he fl exi ble or hard di sk.
Free: i s the total  m em ory capaci ty (byt es) rem ai ning.

LIF Form ats

Total: is the total m em ory capaci ty (bl ocks) of  t he fl exi ble disk.
Free: i s the total  m em ory capaci ty (bl ocks) rem ai ning.
Largest: i s the size of t he largest  block rem ai ning.

The Disk Drive Menus
Changing the Directory
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Creat ing a Syst em  Flexi ble D isk

Locati on of the System  Fi les

W hen the logic anal ysi s system  is conf igured at  Hewlett -Packard with the
appropri ate m odules,  the syst em  fil es for the m ainfram e and indivi dual
m odules were loaded onto the hard di sk dri ve in the subdi rectory cal led
"SYSTEM ".  It i s recom m ended that  if new m odul es are added or any system
fil e revi si ons occur,  they be loaded onto the hard di sk dri ve in this
subdi rect ory.

However,  if you want syst em  fil es on a fl exi ble disk,  use the appropri ate disk
operati ons,  such as store or copy,  t o store all requi red system  fil es on a
fl exi ble disk.

W hat Fi les are Required on a System  D isk?

A syst em  disk consi sts of the sof tware requi red to operate the m ainfram e and
each m odule in the syst em .  For the m ainfram e, thi s is the fil e SYSTEM _ of
the fil e type 16500B_system .   For the individual  m odules,  it i s the file
SYS_XXX of the fil e type XXXXXX_system .  The three characters (XXX) in
the fil enam e represent  t he identi fi cati on code for each indivi dual  m odule.
The six characters (XXXXXX) in the fil e type represent  t he product m odel
num ber for each m odule.

W hat is a system  perform ance veri fi cati on di sk?

A syst em  perf orm ance veri fi cati on disk is a disk that  contai ns all t he
perf orm ance veri fi cat ion sof tware requi red to run the perf orm ance
veri fi cati on test s for the HP 16500B Logi c Analysi s Syst em  and the
correspondi ng m odul es conf igured in the system .   This com posi te disk is
found in each sof tware pouch.   For m ore inform at ion on the perf orm ance
veri fi cati on test s, ref er to the HP 16500B Service Guide .

All system  perf orm ance veri fi cat ion fil es are stored on the hard di sk in the
/SYSTEM  subdi rect ory.

The Disk Drive Menus
Creating a System Flexible Disk
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The Syst em  Utiliti es M enu

The Syst em  Utiliti es m enu is one of  t he m enus within the Syst em
m odule.  The m enu is used for turning the sound on and off,
recal ibrat ing the touchscreen,  set ti ng the cl ock,  and changi ng the
defaul t i nst rum ent  col ors.

A ccessi ng the System  Uti li ti es M enu
In the upper- left corner of t he screen are two fi elds that  i ndicat e
which m odule, and which m enu within that  m odule you are in.

If t he M odule fi eld in the upper- left corner doesn’ t displ ay Syst em ,
sel ect  t his fi eld and when the pop-up appears,  sel ect  System.  This w ill
bring up one of t he Syst em  m enus.

Once in the Syst em  m odule, if t he M enu fi eld doesn’ t displ ay Utiliti es,
sel ect  t his fi eld.  W hen the pop-up appears,  sel ect  Utilities t o bri ng up
the Syst em  Utiliti es m enu.

Layout  of t he Syst em  Utiliti es M enu:

The System Utilities Menu

Touch calibration
field

Current display colors

Module field Menu field

Color adjustment
fields

Sound on/off

Clock adjustment field
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M enu M ap
The following m enu m ap ill ust rat es al l fi elds and avai lable opt ions in
the Utiliti es m enu.  The m enu m ap will help you get  an overvi ew as
well as provi de you with a quick ref erence of what t he Utiliti es m enu
contai ns.

System Utilities Menu Map

The System Utilities Menu
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The Touch and Sound Fields

This sect ion covers the Touch and Sound fi elds of t he Syst em  Utiliti es
m enu.  These fi elds allow you to recal ibrat e the touchscreen for bet ter
li ne-of-sight  use and turn on and off t he sound of t he inst rum ent .

Touch Calibrat ion

It is unnecessary to peri odical ly cal ibrate the touchscreen.   Touch cal ibration
just  al lows you to reset the touchscreen to your needs and com pensat e for
paral lax from  diff erent  vi ewing angl es.

The Touch Calibration fi eld in the upper- left corner of t he di spl ay brings up
the pop-up for adjust ing the touchscreen cal ibrati on to your own li ne of si ght
and to the angl e at  which you touch the screen.

Selecting Touch Calibration

Touch Calibration
field
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The defaul t cal ibrati on is acceptabl e for m ost uses,  but to change the
cal ibrat ion do the fol lowing:

1 Select  t he Touch Calibration fi eld.

2 Select  t he A fi eld as accuratel y as possi ble.

3 Select  t he B fi eld as accurat ely as possi ble.

Recal ibrat ion is done im m ediatel y after you touch A or B.  The point at  which
you rem ove your fi nger from  A or B det erm ines where you place your fi nger
to act ivate subsequent  fi elds.

4 Select  Done w hen you are fi nished.

To return to the defaul t Touch cal ibrati on, sel ect  t he Touch Calibration fi eld
and when the pop-up appears,  sel ect the Default fi eld.  This returns the
inst rum ent  t o its defaul t touchscreen cal ibrat ion.  Select Done when you are
fi nished.

At power-up,  t ouch returns to the def aul t cal ibrati on, unless a cust om ized
HP 16500B conf igurat ion fil e is loaded as part  of an aut oload sequence.

Touch Calibration Pop-up

Touch O n/O ff

To turn the Touch functi on of f, press the Touch Disable but ton on the front
panel .

The System Utilities Menu
Touch Calibration
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Setti ng the Real-ti m e Clock

For docum ent ati on purposes,  a real -ti m e cl ock readout appears in the displ ay
m enus.  To adjust  t he real -ti m e clock,  sim ply sel ect the Real Time Clock
Adjustments fi eld, then sel ect the dat e or ti m e elem ent desi red from  the
pop-up m enu shown below.  Use the knob to set  num bers and the keyboard
or touchscreen to sel ect the correct  m onth.   W hen you are fi nished,  sel ect
Done.

Real-time Clock Pop-up

The System Utilities Menu
Setting the Real-time Clock
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Turni ng the Sound On/Off

In the upper- ri ght  corner,  below the Pri nt  fi eld, i s the Sound On fi eld.  This
fi eld is used to turn the instrum ent’ s sound on and off.  These include the
cl icks you hear when you sel ect  fi elds on the m enus and the beeps you hear
on error m essages.

To turn off the sound,  sel ect  Sound On and it changes to Sound Off, shutt ing
off the sound.   To turn them  on agai n, sel ect  Sound Off and it changes back
to Sound On, t urning the sound on agai n.

The Sound On Field

The System Utilities Menu
Turning the Sound On/Off
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Displ ay Color Sel ect ion

In the HP 16500B,  col or saves ti m e and prevent s errors by clari fyi ng
the di spl ay,  m aking it easier to dist ingui sh one m ajor area from
anot her.

The col or sel ect ion feat ure of t he HP 16500B allows you to cust om ize
displ ay col ors,  which im proves cont rast  and lessens eye fat igue caused
by your operat ing envi ronm ent .  If you are col or-bl ind to certai n
col ors,  are operat ing in a diffi cul t li ght  envi ronm ent , or don’ t li ke the
defaul t col ors,  you can quickly and easi ly change them .

The C olor M odel
The HP 16500B uses the HSL col or m odel (Hue,  Saturat ion, and Lum inosi ty).
This m odel i s very ef fecti ve for interactive col or sel ecti on.  Sim ilar in concept
to the m ethod used by arti sts for m ixi ng paints,  pure hues are sel ected,  and
then white and black are m ixed to dilute the col or or darken it.

• Hue is the pure col or.   0 is red,  33 green,  and 67 blue.   The sel ecti on
ranges from  0 to 100.

• Saturat ion is the rati o of  the pure col or m ixed with white (0 to 100% )

• Lum inosi ty is the bri ghtness per uni t area (0 to 100% ).

The fi gure on the next page shows a cyl indri cal  represent ati on of t he HSL
m odel (Hue,  Saturati on, and Lum inosi ty).  Hue is the angular coordi nat e,
Saturat ion is the radi al coordi nate,  and Lum inosi ty is the alti tude above the
polar coordi nat e plane.

The cyl inder rests on a black plane (Lum inosi ty = 0% ) and extends upward.
As you increase in alti tude,  you increase lum inosi ty,  which represent s an
increase in bri ghtness.   W henever lum inosi ty is zero,  the val ues of saturat ion
and hue do not m att er.   Zero lum inosi ty is black,  and 100%  lum inosi ty gives
you the pure col or.
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W hite is the center of the top of the cyl inder (Lum inosi ty = 100% , Saturat ion
= 0% ). The center li ne of t he cyl inder (Sat urati on = 0% ) is a li ne which
connects the center of the black plane (Lum i nosi ty = 0% , Saturati on = 0% )
with white (Lum i nosi ty = 100% , Saturati on = 0% ) through a seri es of  gray
st eps (Lum inosi ty from  0%  to 100% , Saturat ion = 0% ). W henever saturat ion
is 0% , t he val ue of hue does not m att er.   Zero sat urati on is white, and 100%
sat urati on gi ves you the pure col or.   The outer edge of t he cyl inder
(Sat urati on = 100% ) represent s the fully saturat ed col or.

The Color Model

The System Utilities Menu
Turning the Sound On/Off
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Select ing the Color,  Hue, Saturat ion, and Lum inosi ty
Fields

To sel ect  t he Color,  Hue, Saturati on, or Lum inosi ty fi elds,  see if t he fi eld you
want has a diff erent  background than the other fi elds (l ight blue for the
defaul t col ors).  If it already has a diff erent  background,  rot ate the knob to
change the val ue in that  fi eld.  Otherwi se,  sel ect  t he fi eld once and its
background will change col or,  i ndicat ing that it has been sel ected.   Then
rot ate the knob to change the val ue.  If you look at  t he large fi eld in the
cent er of  the displ ay,  you can see how the knob affects the col or.

If you know the val ue you want i n a parti cular fi eld, see if that  fi eld has a
diff erent background than the other fi elds (l ight  blue for the def aul t col ors).
If it already has a diff erent background,  sel ect thi s fi eld and a pop-up keypad
will appear.   Otherwi se,  sel ect the fi eld once to sel ect it and a second ti m e to
bri ng up the pop-up keypad.   Then enter the val ue you want w i th the keypad
and sel ect  Done.  The pop-up will disappear,  placi ng your new val ue in the
appropri ate fi eld and changi ng the col or.

Color Selection

The System Utilities Menu
Selecting the Color, Hue, Saturation, and Luminosity Fields
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Example Use the knob to change the val ue of Hue to 45.

1 Select  t he Hue fi eld once.

2 W hen the background of t he Hue fi eld changes col or (l ight  blue for
defaul t col ors),  t urn the knob to change the val ue for  Hue t o 45.  You
can see how  the knob affect s the col or in the large fi eld at  t he center
of  t he displ ay.

Changing the Value for Hue

The System Utilities Menu
Selecting the Color, Hue, Saturation, and Luminosity Fields
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Example Use the pop-up keypad to change the val ue of Lum inosi ty to 65.

1 Select  t he Luminosity fi eld once and it s background changes col or
(l ight  blue for def aul t col ors).

2 Select  t he Luminosity fi eld a second ti m e and a pop-up keypad
appears.

3 Enter 65 w ith the keypad and not ice that  your val ue appears in the
box at t he top of  t he keypad.

4 W hen you are fi nished,  sel ect  Done and the pop-up keypad w ill
disappear,  placi ng your val ue in the appropri ate fi eld and changi ng
the col or.

Changing the Value for Luminosity

Select ing Colors

Once the Color fi eld has been sel ected,  you can sel ect  any one of  seven
variabl e displ ay col ors by rot ati ng the knob on the front  panel .  The Color
fi eld di spl ays your choice (1 through 7).  The large fi eld to the ri ght of t he
Color fi eld di spl ays the col or you are worki ng with,  and the sm all num bered
fi elds within this large fi eld di spl ay the other col ors avai lable.  The tabl e on
the next page li sts the di spl ay col ors for the HP 16500B.

The screen m ay be turned off when using an external  cont rol ler by set ti ng
the Lum inosi ty of each col or to zero.

The System Utilities Menu
Selecting Colors
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HP 16500B Display Colors

Color Default Color Hue Saturation Luminosity Uses

1 Tan 13 43% 76% Main background color for the display

2 White 0 0% 100% Light text and timing waveforms on certain
modules

3 Dark Blue 60 100% 60% For touch items (touch-sensitive fields)

4 Light Blue 60 45% 90% For selected items, items that the knob is
assigned to, limited background use, and
certain display channels on the oscilloscope
module

5 Green 33 100% 75% For the Run field, advisory fields, the X marker
on certain modules, certain display channels
for the oscilloscope module, and
miscellaneous other uses

6 Red 0 100% 100 For the Stop field, error fields, the Cancel
Print field, the trigger point, and certain
display channels on the oscilloscope module

7 Yellow 15 100% 100% For warning or advisory fields, the O marker
on certain modules, certain display channels
on the oscilloscope module, and
miscellaneous other uses

0* Black — — 0% For dark text, background, and waveform
areas

* Color “0"  i s a non-variable col or.

The System Utilities Menu
Selecting Colors
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Returning to the Defaul t Colors

The Defaul t Colors fi eld, below the Lum inosi ty fi eld, al lows you to ret urn to
the defaul t col ors si m ply by sel ecti ng that  fi eld.  These defaul t col ors are
li sted in the table on the previ ous page.

The System Utilities Menu
Returning to the Default Colors
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Interm odule M easurem ent s

The HP 16500B can be conf igured with several  diff erent  m odules
insi de the inst rum ent  at  one ti m e.  The Interm odul e m enu allows you
to m ake interact ive m easurem ent s bet ween these m odules.   As an
exam ple, you would use the acqui si ti on capabi liti es of one m odule to
look at  a si gnal , while using the tri ggeri ng capabi liti es of anot her
m odule to properl y tri gger the m easurem ent .

W hen m odules are conf igured in the Interm odul e m enu, you also have
the capabi lit y to displ ay the resul ti ng waveform s and st ate li st ings
from  several  m odules toget her in the sam e displ ay m enu.

The basi c funct ions of t he Interm odul e m enu are:

• Configure m odules to run sim ultaneousl y or in an arm i ng sequence
bet ween m odules.

• Synchroni ze w ith ext ernal  equi pm ent.

• Adjust  skew bet ween m odules.

C onfi guri ng A rm ing Sequences
You sel ect  m odules to run either independent ly or w ithin an
interm odul e conf igurat ion.  As you m ake m odule sel ect ions,  a
conf igurat ion tree begins to form .  I n addi ti on, an arm i ng order form s
dependent  on the order in which you sel ect  t he m odules.

W ithin the conf igurat ion tree,  m odules that  are connect ed direct ly to
the large Group Run fi eld are arm ed im m ediately after a Group Run is
executed.   M odules that  appear connected below ot her m odules are
arm ed when the preceding m odul e fi nds it s tri gger.

7–2
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Synchroni zi ng w ith External  Equipm ent
Once a m odule is added to the conf igurat ion tree,  t he PORT OUT
signal  can be added beneat h that  m odule or any other m odule, which
sends an arm i ng si gnal  out  t o a BNC connect or on the rear panel .

The PORT IN signal  can be sel ect ed to arm  the interm odul e
conf igurat ion in conj unct ion w ith the Group Run/St op fi eld.  You can
qual if y the PORT IN si gnal  by def ining level  and edge cri teria.

A djusting Skew  betw een M odules
You can m odify the skew or ti m ing devi at ion bet ween the m odul es
within the interm odul e m easurem ent . This allows you to com pensat e
for any known delay of t he syst em  under test  or com pare two si gnal s
by rem ovi ng any displ ayed skew bet ween the signal s.

The Intermodule Menu

Skew

Synchronize to external
equipment

Run/Arming order 

Intermodule Measurements
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M enu M ap
The following m enu m ap ill ust rat es al l fi elds and avai lable opt ions in
the Interm odul e m enu.  The m enu m ap will help you get  an overvi ew
as well as provide you with a quick ref erence of what t he Interm odul e
m enu contai ns.

Intermodule Menu Map

Intermodule Measurements
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Accessi ng the Interm odul e M enu

To bri ng up the Interm odul e m enu, sel ect  t he m odul e fi eld in the upper- left
corner of any m enu.  W hen the sel ecti on pop-up appears,  sel ect  the
Intermodule fi eld to bring up the Interm odul e m enu.

Accessing the Intermodule Menu

W ith only one m easurem ent  m odule loaded into the syst em , i nterm odul e
m easurem ent s are not  possi ble, so,  t he Interm odul e m enu is not avai lable.  If
you have an HP 16501A Expansi on Fram e connected,  m odules loaded into
the expansi on fram e are avai lable for an interm odul e m easurem ent .

Module field

Intermodule selection

Intermodule Measurements
Accessing the Intermodule Menu
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Configuri ng a Group Run

W hen the Group Run fi eld is sel ected,  i t toggl es between two choices which
sets how the interm odul e m easurem ent  i s arm ed.

G roup Run This sel ect ion starts the interm odul e m easurem ent  when
you sel ect the Group Run fi eld in any of the m odule m enus.  This fi eld is
also the Run fi eld, but  when you have an interm odul e m easurem ent
conf igured,  the Run fi eld changes to Group Run.   You st ill have the
choice to run the group in Singl e or Repeti ti ve acqui si ti on m ode.

G roup Run A rm ed from  PO RT IN

This sel ect ion st arts the interm odul e m easurem ent when an external  t ri gger
source,  m atchi ng the tri gger level  and edge requirem ent s you set,  i s seen at
the PORT IN BNC connect or on the rear panel .

Group Run Field

Group run field

Group Run/Stop field

Intermodule Measurements
Configuring a Group Run
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Example The following exam ple ill ust rates what happens when you execute a Group
Run.  For this exam ple we use the interm odul e conf igurat ion shown in the
fi gure below.

W hen you sel ect  the Group Run fi eld, t he fol lowing event s occur:

1 The st atus indicat or of  each m odule invol ved changes from  Stopped
to  Running.

2 The prest ore and tri gger qual ifi cat ion st atus of  m odule B (anal yzer)
and m odul e D (osci ll oscope) is checked.

3 W hen prest ore and tri gger qual ifi cat ion of  m odules B and D are m et,
m odule C is arm ed and it s appropri ate m easurem ent  i s run.

4 M odule C tri ggers,  and si m ultaneously arm s m odules B and D.

5 M odule D tri ggers,  and sends a si gnal  t o an ext ernal  device through
“PO” (PORT OUT).

6 The st atus of  each m odule changes to  Stopped w hen the m odul e
fi nishes it s operat ions.   After al l t he m odul es are fi nished,  t he dat a is
displ ayed in the indi vi dual  displ ay m enus of  t he m odul es.
If t he m odul es are ti m e correl ated,  t he ti m e correl ati on bars at  t he bot tom  of
the m enu di spl ay the st art and stop acqui si ti on window of each m odule
rel at ive to the other m odul es.

Status indicator

Group Run/Stop field

Intermodule Measurements
Configuring a Group Run
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Configuri ng Port  I n/Out

The PORT IN/OUT fi eld accesses a conf igurati on m enu which is used to
conf igure which m odule an external  arm ing si gnal  (PORT OUT) is sent  f rom .
Also,  f rom  thi s m enu you def ine vol tage level  and edge cri teri a that  m ust be
m atched by any incom ing arm ing si gnal  (PORT IN) before the interm odul e
m easurem ent  can begi n.  The PORT IN/OUT fi eld is shown below.

PORT IN/OUT Field

PO RT O UT

PORT OUT is used to enabl e an ext ernal  devi ce from  anot her m odul e in the
interm odul e conf igurat ion tree.  To conf igure a PORT OUT si gnal , do the
following:

1 Select  t he PORT IN/OUT fi eld above the m odule fi eld, t hen sel ect  t he
PORT OUT fi eld from  the PORT IN/OUT Setup m enu that  appears.

2 From  the sel ect ion li st  choose the m odul e you w ant t he si gnal  to
com e from .
The sel ect ion li st  w ill contai n the nam es of all t he m odul es conf igured in the
group run.   A "PO" i ndicator w ill appear in the conf igurat ion tree ori ginat ing
from  the m odule you sel ect .

PORT IN/OUT field

Intermodule Measurements
Configuring Port In/Out
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The PORT OUT si gnal  i s a posi ti ve-goi ng TTL pulse whose wi dth varies
depending on the m odule that is dri vi ng it.   The port m ay be term inated by a
50 Ω l oad to reduce ri nging,  however,  t he si gnal  w ill then be less than or
equal  t o 0. 4 V when low and at least  2.0 V when high.

PO RT IN

W ith a tri gger si gnal  connected to the PORT IN BNC on the rear panel , the
interm odul e m easurem ent can be st arted with thi s si gnal  after preset  vol tage
and edge cri teri a is m et.  To conf igure a PORT IN si gnal , do the fol lowing:

1 Select  t he PORT IN Level fi eld and set  t he level  t o TTL, ECL, or a User
def ined level  betw een +5 V and −4 V.

2 Select  t he PORT IN Edge fi eld and toggl e the edge type to either Risi ng
or Fal li ng.

3 After the PORT IN vol tage level  and edge cri teria is set , sel ect  t he
Group Run/Stop fi eld.  The analyzer w ill w ait unt il t he proper si gnal  is
seen at  t he PORT IN BNC before the m easurem ent  begi ns.

PORT IN/OUT Setup Menu

Only the HP 16500B has the PORT IN BNC .  However,  the PORT IN si gnal  is
avai lable to m odules in both the HP 16500B and HP 16501A fram es.

W hen using PORT IN, an external  device m ust be connected to the PORT IN
BNC on the rear panel .  If an external  devi ce isn’ t connected,  or is acci dentl y
disconnect ed, t he instrum ent w ill not  tri gger.

Intermodule Measurements
Configuring Port In/Out

7–9

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



The Group Run/ Stop Field

W hen a m odule is added to the interm odul e conf igurati on tree,  that  m odule’s
Run/St op fi eld changes to the Group Run/Stop fi eld.  A Group Run/Stop fi eld
is also avai lable in the Interm odul e m enu.  This fi eld start s an acqui si ti on just
li ke any individual  m odule’s Group Run/St op fi eld.  W hen an acqui si ti on is
st arted in the interm odul e m enu, you can m onitor the resul ts  w ith the
Running/Stopped stat us indicators and ti m e-correl ati on bars.

W hen you sel ect  the  Group Run/Stop fi eld, a pop-up appears with two choices
for acqui ri ng dat a.

• Singl e, which is the defaul t, al lows you to run the m easurem ent once.

• Repetiti ve al lows you to run the m easurem ent as m any ti m es as you want
to col lect dat a for st ati sti cal  m easurem ent s, etc.   Press Stop when you
want to st op a repet iti ve run.

Group Run/Stop Field

Run mode selection

Group Run/Stop field

Intermodule Measurements
The Group Run/Stop Field
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The M odules List

On the ri ght  side of the screen are fi elds li st ing the diff erent  m odules that  can
be conf igured in the Interm odul e m enu.  W hen you sel ect one of  t he m odul e
fi elds,  a pop-up appears di spl ayi ng the possi ble locati ons of  t he m odul e in the
interm odul e conf igurat ion tree.

• Independent allows the m odule to run independentl y of  the other m odul es
and rem oves it f rom  the interm odul e conf igurati on tree.

• Group Run pl aces the m odul e direct ly below the large Group Run
Configurat ion fi eld.  This m odule is arm ed im m ediatel y after the Group
Run/Stop fi eld is touched.

• The other fi elds in the pop-up li st  the nam e of t he m odul es that are
already part  of the interm odul e conf igurat ion tree,  and can be used to arm
this m odule.  Select ing one of  t hese fi elds pl aces the current  m odule below
the m odul e indicat ed by the fi eld you sel ected.   The current  m odule is
then arm ed when the preceding m odul e fi nds it s tri gger.

After you m ake your sel ect ion, a box appears in the interm odul e
conf igurati on tree with the m odule’s sl ot locat ion (A through E for the HP
16500B alone,  or A through J for the HP 16500B with the HP 16501A
attached) representi ng the locati on of t he m odul e in the tree.

The Module Pop-up Menu

Intermodule Measurements
The Modules List
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Status Indi cat ors and Tim e Correl at ion Bars

The m essage "Running"  or "Stopped"  appears bel ow the nam es of t he
individual  m odules that  are li st ed on the ri ght si de of t he Interm odul e m enu.
This indicates the current  st atus for each m odule and can be used to m onitor
the interm odul e m easurem ent.   If t here is a probl em  with the m easurem ent , a
quick check of t hese st atus indicat ors can show you which m odules have
com pleted thei r operat ions (St opped) and which ones are st ill Running.
General ly:

• If a m odule was running and is st opped now,  you can assum e it received
it s arm ing si gnal  and tri ggered properl y.

• If a m odule located below a st opped m odul e on the interm odul e
conf igurat ion tree has received an arm i ng si gnal  and is st ill running,  it is
st ill l ooki ng to satisf y it’ s tri gger speci fi cati on.

• If a m odule below a running m odul e on the interm odul e conf igurati on tree
has not  recei ved it s arm ing si gnal , it w ill not  begi n running.

The ti m e correl ati on bars at  t he bot tom  of t he m enu di spl ay the st art and
st op ti m e of each m odule rel at ive to the other m odul es.

Status Indicators/Time Correlation Bars

Time correlation bars

Status Indicator

Intermodule Measurements
Status Indicators and Time Correlation Bars
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Adjust ing Skew

Selecti ng the Skew fi eld bri ngs up the Interm odul e Skew m enu.

The Interm odul e Skew m enu is used to skew waveform s or stat e li sti ngs
between m odules on the displ ay.   This allows for displ ay adj ustm ent to w ithin
2 ns bet ween m odules.   The m ajor purpose of t his adjustm ent is to
com pensat e for variances in internal  probi ng del ays across m odules.

To adjust the skew of the m odule, sel ect  t he indivi dual  m odule within the
Skew m enu and add or subtract  a known ti m e val ue.  This val ue m ay be
calculat ed with the m arkers by m easuri ng the skew between som e com m on
si gnal  sam pled by both m odul es.

The Skew Pop-up

Intermodule Measurements
Adjusting Skew
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W hat Are Som e Typi cal  I nterm odule M easurem ent s?

Interm odul e m easurem ents m ay be as sim ple as st arti ng several  m odules at
once,  or very com pl ex with m ulti ple arm i ng sequences bet ween m odules and
external  equi pm ent.   Som e exam ples are:

Example Analyzi ng a G litch

A glit ch is def ined as two or m ore transi ti ons bet ween the sam ples of a ti m ing
anal yzer that cross the logic threshold.   A ti m ing analyzer can tri gger on a
glitch and capture it,  but doesn’ t have the voltage or ti m ing resol uti on to look
at the glit ch in detai l.  On the other hand,  an osci ll oscope can acqui re
waveform s with a great  deal  of resol uti on, but  it can’ t t ri gger on glit ches,
com binati ons of  glitches,  or pat terns.

To anal yze a glitch,  use a ti m ing anal yzer and an osci ll oscope interactivel y.
Set up the ti m ing anal yzer to tri gger on a gl it ch and when the ti m ing anal yzer
tri ggers,  capt ure the glitch with the osci ll oscope.   Then use the osci ll oscope
to look at  the waveform  param eters of the glit ch,  i ncluding its w idth,  shape,
and am plitude.

For this interm odul e m easurem ent,  you are using the tri ggeri ng capabi li ti es
of the ti m ing anal yzer and the acqui si ti on capabi li ti es of the osci ll oscope.

Glitch Example

Intermodule Measurements
What Are Some Typical Intermodule Measurements?
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Example Analyzi ng Interrupt H andl ing in a CPU System

M ost m i croprocessor program s can be interrupt ed by an asynchronous
hardware si gnal .  Software desi gners are interested in the processor’ s
real -ti m e response to interrupt s.  I n parti cular,  you need to answer these
kinds of quest ions:

• Does the processor branch to the proper interrupt  handl ing rout ine?

• Are regi sters and st atus inform ati on saved properly?

• How long does it take to servi ce the interrupt?

• Is the interrupt  acknowl edged properl y?

• After the interrupt  i s servi ced,  does the processor restore regi st ers and
st atus inform ati on and cont inue with the previ ous rout ine as expected?

Usual ly, sof tware desi gners want t o look at  t he program  fl ow of t he
m icroprocessor system  around an asynchronous event .

A stat e analyzer,  coupl ed with a preprocessor and an inverse assem bler,  is
useful  f or traci ng the fl ow of a m icroprocessor program .   A ti m ing anal yzer or
an osci ll oscope is desi gned to tri gger on asynchronous events li ke edges.

In this exam ple, use an osci ll oscope with a sam ple rat e faster than the
m icroprocessor cl ock to tri gger on the asynchronous event and to arm  the
st ate anal yzer.   Then use the stat e anal yzer to check the address of the
interrupt rout ine.  You m ay also use the stat e analyzer to see if t he
m icroprocessor is properl y servi ci ng interrupts and ret urning to the correct
address after each interrupt  routi ne.

Intermodule Measurements
What Are Some Typical Intermodule Measurements?
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Interrupt Handling Example

Set up the osci ll oscope to tri gger on the asynchronous interrupt  li ne.  This is
usual ly an edge- sensi ti ve li ne on which the osci ll oscope can tri gger.

The st ate anal yzer shoul d be arm ed by the osci ll oscope.   Set the stat e
anal yzer to tri gger on all “don’ t cares” and it w ill capture the interrupt servi ce
rout ine when the arm  si gnal  i s recei ved.   For thi s interm odul e m easurem ent ,
arm ing the st ate anal yzer w ith the osci ll oscope allows a sof tware desi gner to
track the fl ow of  a m icroprocessor program  around a hardware interrupt.

Example A Sim ple Sti m ulus/Response System

Duri ng syst em  devel opm ent, desi gners are often faced with veri fyi ng a part  of
a desi gn when the input  si gnal s for that part  are unavai lable.  Here are som e
com m on exam ples of thi s probl em :

• Veri fying hardware operat ion when a part of t he hardware is unavai lable to
dri ve the ci rcui t.

• Test ing a PC board without  a board test syst em .

The tradi ti onal  sol uti on is to use word generat ors to em ulate the m issi ng part
of the desi gn, and to use logic anal yzers and osci ll oscopes to capture the
system  response.

Intermodule Measurements
What Are Some Typical Intermodule Measurements?
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Unfortunat ely, desi gners are often faced with an awkward sol ut ion of
st acki ng several  boxes on top of each other,  w ith a m aze of cabl es tyi ng them
toget her,  and a diff erent interf ace for each instrum ent.

The pat tern generat or in the HP 16500B can act as the st ack of word
generators in thi s probl em .  Stat e, ti m ing, and anal og m odules can al l be used
to capt ure the response of the syst em .

The pat tern generat or is loaded with the proper patt erns and when it st arts
sending pat terns,  it sends an arm  si gnal  over the interm odul e bus.

The acqui si ti on m odules are arm ed from  the pat tern generat or m odule and
set  t o tri gger on the appropri ate event  i n the syst em .

Stimulus/Response Example

Intermodule Measurements
What Are Some Typical Intermodule Measurements?

7–17

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



Displ ayi ng M ulti ple M odule Data on One Screen

W hen you are m aking interm odul e m easurem ent s, you can displ ay the
resul ti ng waveform s or st ate li sti ngs for several  m odules toget her on one
screen.   For exam ple, t o displ ay wavef orm  data for an osci ll oscope and a
ti m ing anal yzer on an osci ll oscope m enu, t he procedure bel ow m ay be
followed.  You m ay not  have the exact sam e conf igurat ion of m odules,
however,  t he procedure steps will be si m ilar.

1 Select  t he m odule fi eld in the upper- lef t corner of t he screen.

2 W hen the pop-up appears,  sel ect  t he HP 16532A  Oscilloscope m odule.

3 W hen the osci ll oscope m enu appears,  sel ect  t he m enu in w hich you
w ant t o view  the dat a (f or this exam ple, Auto-Measure).

4 Select  t he channel label fi eld to the left of t he w aveform  di spl ay once
to scrol l t he w aveform s.   Select  t his fi eld agai n to access the displ ay
param et ers.

Selecting the Waveform Selection Pop-up

Intermodule Measurements
Displaying Multiple Module Data on One Screen
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5 W hen the Waveform Selection pop-up appears,  sel ect  t he fi eld
displ ayi ng Module Oscilloscope D.

6 W hen the pop-up appears,  sel ect  State/Timing E.   After the pop-up
disappears,  t he appropri ate label s for the channel s of t he HP 16550A
State/ Tim ing Analyzer w ill be li st ed under the St ate/ Tim ing E fi eld.

Selecting State/Timing E

Intermodule Measurements
Displaying Multiple Module Data on One Screen
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7 Select  t he label s for the channel s that  you w ant displ ayed.   For this
exam ple, sel ect  OUT_4.

Selecting HP 16510B Channels

8 Select  Done and the W aveform  Select ion pop-up w ill disappear,
ret urning you to the w aveform  di spl ay.   As show n in the fi gure below ,
the fi ve HP 16550A ti m ing anal yzer channel s (OUT_4) are now
displ ayed w ith the HP 16532A osci ll oscope channel s C1 and C2 on the
Oscill oscope D Auto-M easure m enu.

Displaying Multiple Module Data on One Screen

Intermodule Measurements
Displaying Multiple Module Data on One Screen
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Helpful  H ints

• W hen sett ing up m easurem ent s, start  w ith si m ple setups and work up to
m ore com plex ones.   For exam ple, set up the m odule that w ill t ri gger fi rst
and take a m easurem ent w ith only thi s m odule.  Once you’ ve veri fi ed that
this fi rst tri gger works properl y, start  adding addi ti onal  m odules to be
arm ed by this tri gger.

• Before st arti ng the m easurem ent,  set up a sim ple tri gger condi ti on, then
set all m odules to st ore data while they search for the tri gger condi ti on.
This way, you can see inform ati on on bot h si des of the tri gger condi ti on as
you fi ne-tune the m easurem ent .

• For com plex tri ggeri ng between m odules,  i niti ally set the m odules that are
arm ed from  the interm odul e bus to tri gger on all “don’ t cares” or to
“tri gger im m ediately. ”  Then increase the tri ggeri ng requirem ents in stages
by start ing with the fi rst m odules that are arm ed and worki ng from  the top
to the bottom  of  t he interm odul e conf igurati on tree.

Intermodule Measurements
Helpful Hints
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General  Charact eri st ics

This chapter descri bes the general  charact eri st ics of t he HP
16500B/16501A Logi c Analysi s Syst em , i ncluding hardcopy capabi lit y,
the input /out put  rear panel  BNCs, and inform at ion about  m aking
interact ive m easurem ent s.  This chapter al so includes the weight  and
dim ensions of t he HP 16500B/16501A,  and inform at ion about  t he
operat ing envi ronm ent  necessary to ensure opt im um  equipm ent
perf orm ance.

Characteri st ics

These characteri sti cs are not  speci fi cati ons,  but are included as addi ti onal
inform ati on.  The fol lowing charact eri sti cs are typi cal  f or the HP
16500B/16501A system .

Hard Disk Drive Capaci ty 85 M byte unform at ted;  Form at ted as a M icrosof t  DOS disk
dri ve IDE Interf ace Bus

Flexible Disk Drive Capaci ty 1.44 M byte form atted,  M icrosof t DOS or LIF support ed.

Programmability Inst rum ent  set ti ngs and operat ing m odes, i ncluding autom ati c
m easurem ent s, m ay be rem otel y program m ed via RS-232C,  HP-IB
(I EEE-488),  or opt ional  HP 16500L (Et hernet ).

Hardcopy Output Pri nters Supported HP ThinkJet , HP QuietJet,  HP LaserJet,  HP
PaintJet , HP Deskj et , HP Deskj et  C, Epson and Epson- com pati ble
(f or exam ple Epson FX-80) via RS-232C or HP-IB.

RS-232C Confi gurati ons Protocol s: XON/XOFF, Hardware;  Data bits:
8; Stop bits: 1, 1 1/2,  2; Pari ty: none,  odd,  or even;  Baud rates:  110,  300,
600, 1200,  2400,  4800,  9600,  19200.

H P-IB Interface Functi ons SH1, AH1, T5, TE0, L3, LE0, SR1, RL1,
PP1, DC1, DT1, C0 and E2.
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Input/Output 
Rear Panel BNCs: Port- in User sel ectabl e: TTL, ECL or user def ined; Zin = 4 kΩ ; 

Vin = −4.0 V at  1.5 m A to +5 V at  1.6 m A.

Port- out Output  signal  i s act ive high, TTL output  l evel , high > 2 V into
50 Ω, l ow < 0.4 V into 50 Ω.

Intermodule Bus
(IMB)
Characteristics Run Control Oscill oscope,  ti m ing, stat e, and patt ern generati on can be

arm ed by Group Run.   M odules can run concurrentl y or be arm ed in
seri es.   Each m odule can arm  one or m ore m odules.

M ixed D ispl ay M ode Any ti m ing or osci ll oscope waveform  displ ays
can be m ixed.   Stat e li sti ngs can be included with waveform s in the
Stat e/Tim ing M ixed M ode displ ay.

Acqui ri ng D ata for M ixed D ispl ays To obt ain a m ixed displ ay,
m ulti ple m odules m ust be arm ed through the IM B.  To include stat e
li sti ngs in m ixed m ode displ ays,  stat e ti m e taggi ng m ust be on.

Tim e Interval  Accuracy Betw een M odules Equals the sum  of t he
channel -to- channel  ti m e interval  accuraci es of each m odule used in the
m easurem ent , f or a deskewed m easurem ent.

Tim e Correl ati on Resol ution 2 ns (500 M Hz)

Operating 
Environment

Tem perature

Instrum ent 0 °C  to  50 °C  (32 °F  to  122 °F).

D isk M edia 10 °C  t o  40 °C  (50  °F  to  104 °F).

Probes and Cables 0 °C  to  65 °C  (32 °F  to  149 ° F).

H um idi ty

Instrum ent up to 95%  rel ative hum idi ty at 40 °C  (104  °F).

D isk m edia and hard dri ve 8%   t o  80%  rel at ive hum idi ty at  40 °C
(104  °F).

A lti tude Up to 4600 m  (15 000 ft).   Hard dri ve to 300 m  (10, 000 ft ).

General Characteristics
Characteristics
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Vibration

O perati ng Random  vi bration 5-500 Hz, 10 m inut es per axi s, 2.41 g
(rm s. )

N onoperati ng Random  vibrat ion 5-500Hz,  10 m inutes per axi s, ~ 2.4 g
(rm s);  and swept si ne resonant  search,  5-500Hz, 0.75g (0- peak),  5
m inut e dwell at  4 resonances per axi s.

Pow er 115 V/230 V, 48-66 Hz, 475 W  m ax.

Weight H P 16500B

N et 18.1 kg (40 lbs) + (0. 7 kg (1. 6 lbs) x num ber of opt ional  cards
inst alled).

Shippi ng 25.9 kg (57 lbs) + (3. 6 kg (8 lbs) x num ber of opt ional  cards
inst alled).

H P 16501A

N et 12.2 kg (27 lbs) + (0. 7 kg (1. 6 lbs) x num ber of opt ional  cards
inst alled).

Power
Requirements H P 16500B 115 V/230 V, 48 to 66 Hz, 475 W  m ax.

H P 16501A 115 V/230 V, 48 to 66 Hz, 420 W  m ax.

General Characteristics
Characteristics
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Dimensions Refer to the following fi gure for dim ensional  det ail.

Demensional Detail

General Characteristics
Characteristics
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M aintaining the HP 16500B

This chapter descri bes the m aintenance requirem ent s for the
HP 16500B Logi c Analysi s Syst em .  It expl ains cl eani ng requi rem ent s
and degaussi ng procedures,  and tells you where to look for
inform at ion when the inst rum ent  needs servi ce or recal ibrat ion.  It
also expl ains how the Syst em  Test  m enu is used.

Cleani ng Requirem ent s

W hen cleani ng the HP 16500B,   USE M ILD SOAP AND W ATER only.  A
harsh soap or sol vent  m ay dam age the water- base paint fi nish.

Clean the CRT displ ay and surrounding area regul arl y.  DO NOT place tape or
other forei gn m ateri al on the screen.

Vacuum  the vent il at ion sl ots on the si des of the inst rum ent  and the fan on
the rear panel  whenever there is a vi si ble am ount of dust  on them .

9–2
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Degaussi ng

After you have used the instrum ent for a while, the CRT m ay becom e
m agneti zed and start  t o distort the col ors on the screen or other di spl ay data.
To rem edy thi s probl em , si m ply degauss the CRT by pressi ng and rel easi ng
the button on the rear panel  m arked DEGAUSS.  If the screen is in
parti cularl y bad condi ti on, repeat this procedure several  ti m es unti l t he
screen cl ears up.

The Degaussing Button

Servi ce and Calibrat ion

If at  any ti m e the inst rum ent  f ai ls to operate properly or needs to be
adjust ed, ref er to the HP 16500B Service Guide .

Degauss button

Maintaining the  HP 16500B
Degaussing
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The Syst em  Test  M enu

The System  Test  m enu is used to test  porti ons of  t he m icroprocessor board
including the system  peripheral  i nterf aces and the di sk dri ves.   It also allows
you to check the col or m odule for col or puri ty.   For m ore inform ati on on this
m enu, ref er to the HP 16500B Service Guide .

Loading the Test System Software

Reloading the Mainframe System

Maintaining the  HP 16500B
The System Test Menu

9–4

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



Repackagi ng for Storage or Shipm ent

Proper repackagi ng is necessary to prevent  dam age to the HP 16500B.   The
inst rum ent  m ay be st ored or shi pped in envi ronm ents withi n these li m its:

Tem perature 

40 to 70 degrees C (−40 to +158 ° F)

H um idi ty 

Up to 90%  rel at ive hum idi ty at  65 ° C
(149 ° F)

A lti tude 

Up to 15,300 m  (50, 000 ft)

The instrum ent shoul d also be protected from  tem perature extrem es which
coul d cause condensati on within the instrum ent.   Condensat ion withi n the
inst rum ent  m ay cause it to m alfunct ion.

Taggi ng the Instrum ent for Servi ce

If t he instrum ent is to be shi pped to a Hewlett -Packard offi ce for servi ce or
repair,  attach a tag with the owner’ s nam e and address,  t he m odel num ber,
the com plete seri al num ber,  and a descript ion of the servi ce required.   I n any
correspondence,  ref er to the instrum ent by m odel num ber and seri al num ber.

Maintaining the  HP 16500B
Repackaging for Storage or Shipment
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Repacki ng the Instrum ent

Before repacki ng the inst rum ent , i nsert a shi pping di sk into the fl exi ble disk
dri ve.   The shi pping di sk helps prot ect  the disk dri ve from  dam age during
shi pping.

If t he origi nal  packi ng m ateri al i s unavai lable or unservi ceable,  m ateri al
ident ical  to factory packagi ng is avai lable through Hewlett -Packard offi ces.
Always m ark the contai ner FRAGILE to ensure caref ul handl ing.

If you use other packagi ng, f ol low these general  i nst ructi ons:

1 W rap the inst rum ent  i n heavy paper or plast ic.

2 Use a st rong shi pping contai ner.   A doubl e-w all cart on m ade of 350-lb
test  m aterial  i s adequate.

3 Prot ect  t he cont rol  panel  w ith a piece of cardboard.

4 Put a layer of shock- absorbi ng m aterial  70- t o 100-m m  (3-  t o 4-in.)
thick around the inst rum ent  t o fi rm ly cushi on it and prevent  any
m ovem ent i nside the cont ainer.

5 Seal t he shi pping contai ner securely.

6 M ark the cont ainer FRAG ILE t o ensure caref ul  handl ing.  

Maintaining the  HP 16500B
Repackaging for Storage or Shipment
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Error M essages

This chapter li st s the di sk error m essages and disk warni ng m essages
you m ay recei ve while operat ing the di sk m enus in the
HP 16500B/16501A Logi c Analysi s Syst em .  I n addi ti on, t here is
inform at ion on the powerup sel f t est s errors.
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Disk Error M essages

The following is a li st  and descripti on of error m essages that m ay be
displ ayed in the disk m enus.

Confi gurati on not loadabl e This m odule or opti on does not  have the
abi lit y to load a conf igurati on.

Confi gurati on not storabl e This m odule or opt ion does not  have the
abi lit y to store a conf igurati on.

D esti nati on di sk has di fferent capaci ty The disk dri ve only perm i ts
the dupl icat e disk operat ion between fl oppy di skett es with the sam e
capaci ty (doubl e densi ty or high densi ty) and form at  (LI F or DOS).

D irectory contai ns fi les You cannot purge a direct ory that  contai ns
fil es.   Delete all fil es within the di rectory fi rst,  then purge the direct ory.

D irectori es not supported on LIF di sk Direct ory operat ions m ay not
be perf orm ed on LIF disks.

D isk  CRC  error Cycl ical  Redundancy Check (CRC) fai led on this
disk.  Try to recover any needed fil es and ref orm at  the disk.   Form at ti ng
the disk m ay not  correct the current probl em .  If i t doesn’ t correct the
probl em , discard the di sk.

D isk data lost Unable to read the di sk.   Try re- inst alli ng the di sk or
cycl ing the power.

D isk is w ri te- protected The current disk is wri te- prot ected.
Disengage the wri te- prot ect tab on the disk.

D isk record not found The disk form at  has been dam aged.  Recover
any needed fil es and ref orm at the disk.   Form att ing the disk m ay not
correct the current probl em .  If i t doesn’ t correct  t he probl em , discard
the disk.

D isk ti m eout The disk dri ve m ay not be worki ng properl y or the m edia
was rem oved while being accessed.

D uplicate fi lenam e A fil e w ith the sam e nam e already exi sts on the
current  disk.   Select  a diff erent  dest inat ion nam e.

Error Messages
Disk Error Messages
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End of fi le encountered Tryi ng to read data beyond the end of the
fil e.  The fil e was generated im properl y or its cont ent s have been altered.

Fi le is bei ng used You cannot  purge a fil e or direct ory that  i s being
used by anot her operat ion.  Operat ions m ay be initi ated using the touch
screen,  control ler,  or ethernet.   Finish the other operat ion and try your
operati on agai n.

Fi le not found The speci fi ed fil e is not  on the disk.   Also,  when copyi ng
a fil e, t he di rectory that contai ns the destinati on fil e m ay not  exi st.

Fi lenam e already exi sts A fil e w ith the sam e nam e already exi sts on
the current  disk.   Select  a diff erent  dest inat ion nam e.

Insuffi ci ent m em ory There is not  enough m em ory to perf orm  the
sel ected operati on at  thi s ti m e.  Reduce the num ber of operati ons being
perf orm ed on the logic anal yzer (usi ng the touch screen,  control ler,  or
ethernet ) and try the operat ion agai n.

Inval id confi gurati on fi le The cont ents of thi s fil e are incorrect .

Inval id fi le nam e The fil e nam e is inval id for any of the fol lowing
reasons.   The nam e contai ns inval id characters for the disk form at (LI F
or DOS).  The nam e is too long.   The fil e nam e has spaces im bedded in
the wrong places.

Inval id fi le type for thi s operation The current  operati on m ay not  be
perf orm ed with a fil e of t he current type.

N o desti nati on di sk No disk is current ly instal led in the dest inat ion
disk dri ve.

N o di sk No disk is instal led in the fl exi ble disk dri ve.

N o room  in di rectory The directory on the disk is ful l.  Purge any fil es
no longer needed.

N o room  on di sk The disk is ful l and the current ly wri tt en fil e does not
fit. Deleti ng unneeded fil es and/or packi ng the disk m ay correct  t he
probl em .

Error Messages
Disk Error Messages
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Perm issi on for thi s operati on deni ed The logic anal yzer does not
perm i t certai n operat ions:  dupl icati ng the hard di sk,  f orm att ing the hard
disk in LIF form at,  or wri ti ng or purging a fil e that  has its read- only
att ri bute set .

Selected fi le is incom patibl e The fil e being loaded is incom patible for
thi s m odule or opti on.

Too m any fi les open The logic analyzer’ s m axim um  num ber of
si m ultaneousl y open fil es has been exceeded.   File operat ions m ay be
initi ated from  the touch screen,  the cont rol ler,  or the ethernet .  Reduce
the num ber of fil e operati ons and try agai n.

Unsupported di sk form at The disk in the di sk dri ve is unform atted or
form att ed on a non-com pati ble system .   If the cont ents of the disk are
NOT needed,  f orm at  it.

W rong form at on hi gh densi ty di skette A high densi ty (bl ack)
disket te has been form at ted with a doubl e densi ty form at.   The logic
anal yzer cannot read this diskett e.

D isk W arning M essages

Disk warni ng m essages are displ ayed when the content s of a fil e or a disk are
in danger of being dest royed by an operat ion.

D uplicate D isk destroys contents of desti nation A warni ng that
the dupl icat e disk com m and does not append the source fil es to the
dest inat ion.  It overwri tes any fil es on the dest inati on disk in a packed
form .

Fi lenam es m ust begin w ith a capi tal  l etter This warni ng indicates
that  t he di sk will not accept the fil enam e as it has been entered.   Retype
the fil enam e with a capi tal  l et ter at the beginning.

Em bedded bl anks not al low ed in fi lenam e This warni ng indicat es
that  t he di sk will not accept the fil enam e as it has been entered.   Rem ove
the blank spaces or repl ace them  with an underscore charact er.

Error Messages
Disk Warning Messages
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Pow erup Sel f- Test  Docum entat ion

W hen you turn on the HP 16500B it i niti ates a set  of sel f- tests to check the
basi c condi ti on of  t he instrum ent and the operati ng system .   This is a li m ited
set  of tests that  checks whether or not the CPU board is worki ng well enough
to boot the rest  of the sof tware from  disk.

If a test  f ai ls, consul t your HP 16500B Service Guide .

No sel f-t est  routi nes are perf orm ed for any m odules at  power-up.   The
following is a li st of sel f t est s perf orm ed.

 COPYRIGHT 1992 HEW LETT-PACKARD COM PANY      HP 16500B  V XX.XX

PERFORM ING POW ERUP SELF TESTS

passed   ROM  Test  

passed   RAM  Test 

passed   I nterrupt  Test 

passed   D ispl ay Test  

passed   H IL Control ler Test  

passed   Front Panel  Test  

passed   Touch Screen Test  

passed   Correl ator Test 

passed   Hard D i sk Test

passed   Flexi ble Disk Test

LOADING SYSTEM  FILES

LOADING M ODULE FILES

LOADING SOFTW ARE OPTIONS

AUTOLOADING CONFIGURATION

Error Messages
Powerup Self-Test Documentation
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Fail Codes

The type of  f ai l codes you m ight encount er are:

D isk Test passed
failed
no di sk - I nst all a disk or re- instal l t he current  disk.

Touchscreen passed
im paired - Not a com pl ete touchscreen,  but the inst rum ent  
can st ill be operated;  or the touch failed, but a m ouse was 
detected on the interf ace loop.
Try wiping the bezel  on the displ ay and cleani ng the CRT.
M ake sure no objects are blocki ng the screen on power-up.

 f ai led - Not enough touchscreen to operat e the instrum ent
(m ajor failure).

A ll O thers Passed or Failed

Error Messages
Fail Codes
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Cri ti cal  Errors

Cri ti cal  errors are system  load errors detect ed at  power-up.  W hen one of
these is det ected,  t hey are displ ayed on the screen in yel low and the sel f- test
rout ine is stopped IM M EDIATELY.  These include:

SYSTEM  FILE N O T FO UN D Indicates the last dri ve searched for a
system  fil e had a disk,  but no system  fil e was found on the di sk.

SYSTEM  D ISK  NO T FO UND Indicates the last  dri ve checked had no
disk on it.

SYSTEM  FILE READ  ERRO R Indicates an error was detected during
all three att em pts to load the syst em  fil e.

SYSTEM  D ISK  ERRO R Indicates the dri ve that  the system  fil e was on
failed during load.

Non-Cri ti cal  Errors

Non-cri ti cal  errors allow sequences to cont inue and won’t stop the power-up
rout ine.  These include “i m paired” and “no disk. ”

Error Messages
Critical Errors
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Index for HP 16500B M ainfram e

A
Address,  sel ect ing, 3–4
Autoload,  5–2

enabl ing, 5–17

B
Baud rat e

def ined,  3–5
sett ing, 3–5

C
Calibration,  9–3
Cleani ng instruct ions,  9–2
Clock,  sett ing, 6–6
Color

for displ ay,  6–12
ret urni ng to def aul ts,  6–14
sel ecti ng, 6–10

Color m odel, 6–8
Configurati on tree,  7–18
Control ler interf ace,  def ined, 3–3
Copy, 5–2, 5–20

D
Data bi ts

def ined,  3–7
supported,  3–7

Defaul t conf igurat ion
def ined,  1–4
st ori ng, 1–4

Degaussi ng, 9–3
Descri pt ion of  anal yzer,  1–2
Disk dri ve

autol oad a fil e, 5–17 to 5–18
copy a fil e, 5–20 to 5–21
dupl icate a disk,  5–23
pack a disk,  5–22
purge a fil e, 5–19
sel ect an operati on, 5–7
st ore a fil e, 5–12 to 5–14

Disk Dri ve Operati ons,  5–2
Disk operat ions

autol oad,  5–2,  5–17 to 5–18
change directory,  5–25
copy,  5–2, 5–20 to 5–21
defaul t val ues,  5–8, 5–10,  5–12,  5–15
dupl icate disk,  5–2, 5–23
form at disk,  5–2,  5–10 to 5–11
load, 5–3, 5–8 to 5–9

m ake directory,  5–24
pack disk,  5–3,  5–22
purge,  5–3,  5–19
renam e,  5–3, 5–15 to 5–16
sel ecti ng, 5–7
st ore,  5–3, 5–12 to 5–14

Disks
dupl icati ng, 5–23
form att ing, 5–10
packi ng, 5–22
st ori ng fil es on, 5–12

Displ ay
m ulitpl e m odule dat a on one screen,  7–18
pri nt ing, 4–11
sel ecti ng col or for,  6–12

Duplicate disk,  5–2,  5–23

E
Environm ent

st orage,  9–5
Epson printers,  4–3

F
File identi fi cati on code,  5–26
File types,  5–15
Files

copyi ng, 5–20
ident ifi cat ion code,  5–26
loadi ng, 5–8
purgi ng, 5–19
renam i ng, 5–15
st ori ng, 5–12

Form at a disk,  5–10 to 5–11
Form at disk,  5–2, 5–10
Form att ing, 5–10 to 5–11

G
Group Run

for HP 16500B,  7–6
Group Run/Stop

repet iti ve,  7–10
using,  7–10

H
HP 16500A

def ined,  1–2
key features,  1–3
opti onal  f eatures,  1–3

taggi ng for servi ce,  9–5
HP 16500B

repacki ng, 9–6
HP 16501A

def ined,  1–2
HP-IB interf ace

conf iguri ng, 3–8
def ined,  3–4
Listen Always,  3–8
sel ecti ng an address,  3–4

HP-IB pri nters
conf iguration,  4–4
Listen Always,  4–3 to 4–4
setup,  4–3
supported,  4–3

Hue
def ined,  6–8
sel ecti ng, 6–10

I
Interm odul e m easurem ent s

accessi ng, 7–18
analyzi ng a glit ch,  7–14
analyzi ng interrupt handl ing, 7–15
helpful  hints,  7–21
sim ple sti m ulus/ response,  7–16

Interm odul e m enu
accessi ng, 7–5
conf iguri ng, 7–18
described,  7–2
m enu m ap, 7–4

K
Key anal yzer features,  1–3
Knob

use of , 1–4

L
List en Always, 3–8, 4–3 to 4–4
Load,  5–3, 5–8
Logi c Analysi s System

def ined,  1–2
m aintenance,  9–2

Lum inosi ty
def ined,  6–8
sel ecti ng, 6–10
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M
M aintenance

cal ibration,  9–3
cleani ng requirem ents,  9–2
degaussi ng, 9–3

M enu m aps
disk m enu, 5–4

M odules
adjusti ng skew,  7–13
displ ayi ng dat a on screen,  7–18
locati ons in conf igurat ion tree,  7–11
st atus of, 7–12

M ouse
use of , 1–4

O
Optional  f eat ures,  1–3

P
Pack disk,  5–3,  5–22
Packi ng m ateri al, 9–6
Pari ty

def ined,  3–6
sel ecti ng, 3–6

Perf orm ance Veri fi cati on Sof tware,  5–26
Port out

BNC connecti on, 7–9
use of , 7–18

Pri nt al l, 4–11
Pri nt disk,  4–11
Pri nt li ne, 4–11
Pri nt parti al , 4–11
Pri nt record,  4–11
Pri nt screen,  4–11
Pri nter interf ace,  def ined, 3–3
Pri nters

alternate,  4–4,  4–8
EpsonB, 4–3
HP-IB, 4–3
other HP, 4–9
RS-232C, 4–6
supported,  4–2

Pri nti ng the displ ay,  4–11 to 4–12
Protocol

def ined,  3–7
Purge,  5–3, 5–19

R
Renam e, 5–3,  5–15
RS-232C interf ace

conf iguri ng, 3–8
def ined,  3–5

RS-232C printers
conf iguration,  4–8
m ode conf igurat ion sw itches,  4–7
supported,  4–6

S
Saturati on

def ined,  6–8
sel ecti ng, 6–10

Screen bri ghtness,  1–4
Screen contrast,  1–4
Servi ce,  9–3
Shipping contai ner,  9–6
Shipping disks,  9–6
Skew

adjusti ng, 7–13
Skew m enu

accessi nf , 7–13
use of , 7–13

Slot desi gnat ors
def ined,  2–6

Sound
turning of f, 6–7
turning on, 6–7

Status indi cat ors,  7–12
Stop bits

changi ng, 3–6
def ined,  3–6

Storage envi ronm ent , 9–5
Store,  5–3, 5–12
System  Configurat ion M enu

accessi ng, 2–4
def ined,  2–2
layout,  2–5
m enu m ap, 2–3
slot desi gnat ors,  2–6

System  Disk M enu
m enu m ap, 5–4

System  opti ons,  1–2
System  Test M enu, 9–4
System  Uti li ti es M enu

accessi ng, 6–2

described,  6–2
m enu m ap, 6–3
sound,  6–7
touch cal ibration,  6–4

T
Tim e correl ati on bars,  7–12
Touch cal ibration,  6–4
Touch on/of f but ton,  1–4
Touchscreen

cal ibrati ng, 6–4
on/of f, 6–5
use of , 1–4

U
User interf aces,  1–4

knob,  1–4
m ouse, 1–4
touchscreen,  1–4

W
W aveform s,  sel ect ing, 7–19
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DECLARATION OF CONFORMITY
accordi ng to ISO/IEC Guide 22 and EN 45014

M anufacturer’ s N am e: Hew lett- Packard Com pany

M anufacturer’ s A ddress: 1900 Garden of  t he Gods Road
Colorado Springs , CO 80901
U.S.A.

D eclares,  That the product

Product N am e: HP 16500B Logi c Analysi s Syst em

M odel N um ber(s): HP 16500B

Product O pti ons: All

C onform s to the fol low ing Product Speci fi cati ons:

Safety: IEC 348 / HD 401

UL 1244
CSA - C22.2 No. 231 Seri es M -89

EM C: CISPR 11:1990 /EN 55011 (1991):  Group 1 Class A

IEC 801-2:1991 /EN 50082-1 (1992):  4 kV CD, 8 kV AD
IEC 801-3:1984 /EN 50082-1 (1992):  3 V/m
IEC 801-4:1988 /EN 50082-1 (1992):  1 kV

Suppl em entary Inform ati on:
The product  herew i th com plies w ith the requirem ent s of  t he Low  Voltage
Direct ive 73/23/ EEC and the EM C Direct ive 89/336/EEC.

Colorado Springs,  M ay 1,  1993
     John St rat hm an, Qualit y M anager

European Cont act : Your local  Hew lett- Packard Sales and Servi ce Offi ce or Hew lett- Packard Gm bH,
Depart m ent ZQ / Standards Europe,  Herrenberger Straße 130, D-7030 Böblingen (FAX:  +49-7031-143143)

Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



Artisan Scientific - Quality Instrumentation ... Guaranteed  |  (888) 88-SOURCE  |  www.artisan-scientific.com



 Copyri ght  Hew let t-
Packard Com pany 1987,
1990,  1993,  1994 

All Right s Reserved.

Reproduct ion, adaptat ion, or
transl at ion w ithout  pri or
w ri tt en perm i ssi on is
prohi bi ted, except  as al low ed
under the copyright  l aw s.

D ocum ent W arranty

The inform at ion cont ained in
this docum ent  i s subj ect  to
change w ithout  not ice.

H ew lett- Packard m akes
no w arranty of any ki nd
w ith regard to thi s
m ateri al , i ncl udi ng, but
not li m ited to,  the im plied
w arranti es or
m erchantabi li ty and
fi tness for a parti cul ar
purpose.

Hew lett- Packard shal l not  be
li able for errors cont ained
herei n or for incident al  or
consequent ial  dam ages in
connect ion w ith the
furni shi ng, perf orm ance,  or
use of  t hi s m ateri al .

Com plete product  w arrant y
inform at ion is given on the
last  page of  t hi s gui de.

Safety

This apparat us has been
desi gned and test ed in
accordance w ith IEC
Publicat ion 348, Safety
Requirem ent s for M easuri ng
Apparat us,  and has been
suppl ied in a saf e condi ti on.
This is a Safety Class I
inst rum ent  (provi ded w ith
term i nal  f or prot ect ive
eart hing).   Before applyi ng
pow er,  veri fy that  t he correct
saf ety precaut ions are taken
(see the fol low ing w arni ngs).
In addi ti on, not e the external
m arki ngs on the inst rum ent
that  are described under
"Safety Sym bols."

W arning

• Bef ore turning on the
inst rum ent , you m ust
connect  t he prot ect ive eart h
term i nal  of  t he inst rum ent  to
the prot ect ive conductor of
the (m ains) pow er cord.  The
m ains plug shal l onl y be
insert ed in a socket  out let
provi ded w ith a prot ect ive
eart h cont act . You m ust not
negat e the prot ect ive act ion
by usi ng an extensi on cord
(pow er cabl e) w ithout  a
prot ect ive conductor
(grounding).   Groundi ng one
conductor of  a
tw o-conductor out let  i s not
suf fi cient  prot ect ion.

• Onl y fuses w ith the
required rat ed current ,
vol tage, and speci fi ed type
(norm al  blow , ti m e delay,
etc.) shoul d be used.   Do not
use repaired fuses or
short -ci rcui ted fuseholders.
To do so coul d cause a shock
of fi re hazard.

• Servi ce inst ruct ions are
for trai ned servi ce personnel .
To avoi d dangerous elect ri c
shock,  do not  perform  any
servi ce unless qual ifi ed to do
so.   Do not  at tem pt i nternal
servi ce or adj ust m ent unl ess
anot her person,  capabl e of
renderi ng fi rst  aid and
resusci tat ion, i s present .

• I f you energi ze this
inst rum ent  by an aut o
transf orm er (f or vol tage
reduct ion),  m ake sure the
com m on term i nal  is
connected to the eart h
term inal  of  t he pow er source.

• W henever it i s li kel y that
the ground prot ect ion is
im paired,  you m ust m ake the
inst rum ent  i noperat ive and
secure it agai nst  any
unint ended operat ion.

• Do not  operat e the
inst rum ent  i n the presence of
fl am m able gasses or fum es.
Operat ion of  any elect ri cal
inst rum ent  i n such an
envi ronm ent  const it utes a
def ini te saf ety hazard.

• Do not  i nst al l subst it ute
part s or perform  any
unauthori zed m odifi cat ion to
the inst rum ent .

• Capaci tors insi de the
inst rum ent  m ay ret ain a
charge even if t he inst rum ent
is disconnect ed from  its
source of  suppl y.

• Use caut ion w hen
exposi ng or handl ing the
CRT.   Handling or repl aci ng
the CRT shal l be done onl y
by qual ifi ed m aintenance
personnel .

Safety Sym bol s

Inst ruct ion m anual sym bol :
the product  i s m arked w ith
this sym bol  w hen it is
necessary for you to ref er to
the inst ruct ion m anual in
order to prot ect  agai nst
dam age to the product .

Hazardous vol tage sym bol .

Eart h term inal  sym bol : Used
to indi cate a ci rcui t com m on
connected to grounded
chassis.

W A R N I N G

The W arning si gn denot es a
hazard.   It cal ls at tent ion to a
procedure,  pract ice,  or the
li ke,  w hich,  if not  correct ly
perform ed or adhered to,
coul d resul t i n personal
injury.   Do not  proceed
beyond a W arning si gn unt il
the indi cated condi ti ons are
ful ly underst ood and m et.

C A U T I O N

The Caution si gn denot es a
hazard.   It cal ls at tent ion to
an operat ing procedure,
pract ice,  or the li ke,  w hich,  if
not  correct ly perf orm ed or
adhered to, coul d resul t in
dam age to or dest ruct ion of
part  or al l of  t he product .  Do
not  proceed beyond a
Caution sym bol  unt il t he
indi cated condi ti ons are ful ly
underst ood or m et.

Hew let t- Packard
P.O. Box 2197
1900 Garden of  t he Gods Road
Colorado Springs,  CO 80901
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Product W arranty

This Hew lett- Packard
product  has a w arrant y
agai nst  def ect s in m ateri al
and w orkm anship for a
period of  one year from  dat e
of shi pm ent.  Duri ng the
w arrant y period,
Hew lett- Packard Com pany
w ill, at  it s opt ion, ei ther
repai r or repl ace product s
that  prove to be def ect ive.

For w arrant y servi ce or
repai r,  t hi s product  m ust be
ret urned to a servi ce faci lity
desi gnat ed by
Hew lett- Packard.

For product s ret urned to
Hew lett- Packard for
w arrant y servi ce,  t he Buyer
shal l prepay shi pping charges
to Hew let t- Packard and
Hew lett- Packard shal l pay
shi pping charges to ret urn
the product  t o the Buyer.
How ever,  t he Buyer shal l pay
al l shi ppi ng charges,  dut ies,
and taxes for product s
ret urned to Hew lett- Packard
from  anot her count ry.

Hew lett- Packard w arrant s
that  it s sof tw are and
fi rm w are desi gnat ed by
Hew lett- Packard for use w ith
an inst rum ent  w ill execut e its
program m ing inst ruct ions
w hen properl y inst al led on
that  i nst rum ent .
Hew lett- Packard does not
w arrant  t hat  t he operat ion of
the inst rum ent  sof tw are,  or
fi rm w are w ill be
unint errupt ed or error free.

Li m itati on of W arranty

The foregoing w arrant y shal l
not  apply to def ect s resul ti ng
from  im proper or inadequat e
m aintenance by the Buyer,
Buyer- suppl ied sof tw are or
interf aci ng, unauthori zed
m odifi cat ion or m isuse,
operat ion out si de of  t he
envi ronm ent al speci fi cat ions
for the product , or im proper
si te preparat ion or
m aintenance.

No other w arrant y is
expressed or im plied.
Hew lett- Packard speci fi cal ly

discl aim s the im plied
w arrant ies or
m erchant abi lit y and fit ness
for a part icular purpose.

Excl usi ve Rem edies

The rem edi es provi ded
herei n are the buyer’ s sol e
and excl usi ve rem edi es.
Hew let t- Packard shal l not  be
li abl e for any direct , i ndi rect ,
speci al , i nci dent al , or
consequent ial  dam ages,
w hether based on cont ract ,
tort , or any other legal  t heory.

Assistance

Product  m aintenance
agreem ent s and other
cust om er assi st ance
agreem ent s are avai labl e for
Hew let t- Packard product s.

For any assi st ance,  cont act
your nearest
Hew let t- Packard Sales Offi ce.

Certi fi cati on

Hew lett- Packard Com pany
cert ifi es that  t hi s product
m et it s publ ished
speci fi cat ions at  t he ti m e of
shi pm ent f rom  the fact ory.
Hew let t- Packard furt her
cert ifi es that  it s cal ibrat ion
m easurem ent s are traceabl e
to the United States National
Inst it ute of  Standards and
Technol ogy,  t o the extent
al low ed by the Inst it ute’s
cal ibrat ion faci lit y, and to the
cal ibrat ion faci liti es of  other
Internat ional  Standards
Organi zat ion m em bers.

About thi s edi ti on

This is the fi rst  edi ti on of  t he
HP 16500B Logi c Analysi s
Syst em  User’ s Reference
Guide

Publicat ion num ber
16500- 97010

Pri nted in USA.

Editi on dat es are as fol low s:

First  edi ti on, Apri l 1994

New  edi ti ons are com plete
revi si ons of  t he m anual.
Update packages,  w hich are
issued bet w een edi ti ons,
cont ain addi ti onal  and
repl acem ent pages to be
m erged into the m anual by
you.   The dat es on the title
page change onl y w hen a
new  edi ti on is publ ished.

A sof tw are or fi rm w are code
m ay be pri nted before the
dat e. This code indi cates the
versi on level  of  t he sof tw are
or fi rm w are of  t his product  at
the ti m e the m anual or
updat e w as issued.   M any
product  updat es do not
requi re m anual changes;  and,
conversel y, m anual
correct ions m ay be done
w ithout  accom panyi ng
product  changes.   Theref ore,
do not  expect  a one-to-one
correspondence bet w een
product  updat es and m anual
updat es.   

The fol low ing li st  of  pages
gives the dat e of  t he current
edi ti on and of  any changed
pages to that  edi ti on.

All pages ori ginal  edi ti on
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The Keyboard and M ouse

This chapter expl ains how to use the opt ional  keyboard interf ace (HP
E2427A Keyboard Kit) and opt ional  m ouse.  The keyboard and m ouse
can be used interchangeabl y w ith the knob and touchscreen for all
m enu appl icat ions.   The keyboard and m ouse funct ions fall i nto the
two basi c cat egories of cursor m ovem ent and dat a ent ry.

Both the keyboard and m ouse can be connect ed to the
keyboard/ m ouse connect or on the front  panel .  If both are connect ed
at  t he sam e ti m e, t he keyboard is connect ed to the front -panel
connect or and the m ouse is then connected to the keyboard.

W hen the keyboard and/or m ouse are connected,  a graphi c is included
in the Syst em  Configurat ion m enu to represent  t he interface opt ions
being used.

Keyboard and Mouse

1–2
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M oving the Cursor

The keyboard cursor is the locat ion on the screen highl ighted in inverse
vi deo.   The m ouse point er appears as a "+" (pl us si gn).   To m ove the cursor,
and pointer,  f ol low one of  the m ethods descri bed below.

K eyboard Cursor M ovem ent

There are four cursor keys m arked with arrows on the keyboard.   These keys
perf orm  the fol lowing m ovem ents:

• Up-point ing arrow - m oves the cursor up.

• Down-point ing arrow - m oves the cursor down.

• Right -pointing arrow - m oves the cursor to the ri ght.

• Lef t- pointing arrow - m oves the cursor to the left.

The cursor keys do not wrap.   This m eans that  pressing the ri ght -pointing
arrow when the cursor is already at the ri ght m ost point  i n a m enu will have
no effect .  The cursor keys do repeat , so holding the key down is the fastest
way to cont inue keyboard cursor m ovem ent i n a given direct ion.

You can al so use the cursor keys to dupl icat e the funct ion of  t he knob on the
front  panel  of the HP 16500B.  To si m ulate rot ati ng the knob cl ockwi se,
si m ultaneousl y press the Shift key and either the up-pointing arrow key or
the ri ght -pointing arrow key.   To sim ulate rotat ing the knob
count er- clockwi se,  si m ultaneousl y press the Shift key and either the
down-point ing arrow key or the left- point ing arrow key.

Tab Key Another way to m ove the keyboard cursor is to use the Tab
key.   The Tab key wraps and repeat s.  You can scrol l t hrough all t he
choices in a given m enu by pressing and holding down the Tab key.   The
Tab key m oves the keyboard cursor from  left t o ri ght,  and,  upon reachi ng
the ri ght  m argi n of a li ne, causes the cursor to m ove to the left m argi n of
the next li ne and cont inue its left-t o-ri ght m otion.

Using the Optional Keyboard and Mouse
Moving the Cursor

1–3
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If you want to want to m ove in the opposi te directi on, f rom  ri ght  to left,
m oving up to the next hi gher li ne when the left m argi n is reached,  press and
hold bot h the  Tab key and the  Shift key si m ultaneousl y.

It shoul d be noted that  nei ther the Tab key nor the Tab and Shi ft key
com binati on will work in scrol l-t ype pop-up m enus.   Use the cursor keys to
m ake sel ect ions in these m enus.

H om e K ey If you want t o m ove the cursor to the fi rst  it em  in a m enu,
press the Home key.   If you want to m ove the cursor to the last item  in a
m enu, press the Home and Shift keys sim ultaneousl y.

N ext and Previ ous Keys The Next and Previ ous keys are used for
paging through li st ings.   The Next key will displ ay the next  page of data,
if one exi sts.   The Previ ous key will displ ay the previ ous page of dat a, if
one exi sts.   These functi ons work only for the logic analyzer m odules.

Selecti ng a M enu Item To sel ect  a m enu it em  using the opti onal
keyboard,  posi ti on the cursor on the desi red m enu it em  using one of  t he
m ethods described in the secti on “M ovi ng the Cursor” and press either
the Return  or the Select  key.

M ouse Pointer M ovem ent

The m ouse point er (+) is posi ti oned around the screen by m oving the m ouse
about  the top of the desk or m ouse pad.

Selecti ng a M enu Item To sel ect  a m enu fi eld, sim ply m ove the
pointer on top of  t he desi red fi eld and press the upper- left but ton.

To dupl icate the front -panel  knob,  hold down the cent er button while m oving
the m ouse around the deskt op.  M oving the m ouse up or to the ri ght
dupl icat es turni ng the knob cl ockwi se.   M oving the m ouse down or to the left
dupl icat es turni ng the knob count erclockwi se.

Using the Optional Keyboard and Mouse
Moving the Cursor
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Enteri ng Data into a M enu

K eyboard D ata Entry

W hen the cursor is over the desi red fi eld, and either the Return key or the
Select key is pressed,  the cursor is displ ayed over the leftm ost  digit of t he
parti cular it em . W hen you enter a num ber,  i t is displ ayed in the cursor
posi ti on, and the cursor is advanced.   Cursor keys m ove the cursor w ithi n the
fi eld.  Pressi ng either the Return key or the  Enter key will term i nate data
ent ry for that  it em .

If you want to erase the dat a ent ry,  press the Clear Line key,  the Clear Display
key,  or the Delete Line key.

M ouse D ata Entry

W hen an assi gnm ent fi eld is sel ected with the m ouse, a pop-up keypad or an
assi gnm ent pop-up appears.   Use the pop-up m enus to assi gn lett ers,
num bers,  sym bols,  or uni ts of m easure.   W hen the Done fi eld is sel ected,  t he
pop-up m enus cl ose and the val ues are entered into the assi gnm ent fi eld.

Using the Optional Keyboard and Mouse
Entering Data into a Menu
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Autorol l

W hen enteri ng patt ern generat or dat a, you can m ove through each li ne
hori zontal ly, filli ng in each data fi eld in the li ne before goi ng to the next li ne,
or you m ay want t o fill i n all the data in a col um n before m oving on to the
next col um n.  The Autorol l f eat ure m akes m oving from  one dat a ent ry fi eld to
anot her easi er than sel ect ing each in successi on.

W hen you sel ect  a dat a fi eld and the pop-up appears,  noti ce that  a fi eld
labeled Autorol l also appears at  t he left si de of t he screen.   To use the
Autorol l f eature,  place the cursor over the desi red data fi eld, then press
either the Return key or the Sel ect  key.   W hen the cursor is at the left m argi n
of the data,  press the left- pointing arrow key.   The cursor w ill disappear from
the data and reappear in the Autorol l fi eld.

W hen you sel ect  the Autorol l fi eld, anot her pop-up appears.   This pop-up
presents you with three choices:

• Off.

• A fi eld contai ning a ri ght -pointing arrow and a down-pointing arrow.

• A fi eld contai ning a down-point ing arrow.

If you want to m ove through your data li ne by li ne, f rom  left to ri ght , sel ect
the fi eld m arked with the ri ght- point ing arrow and the down-pointing arrow.
Once this fi eld is act ivated,  t he pop-up will cl ose and autorol l t hrough the
data fi elds from  left t o ri ght.   W hen you fi nish enteri ng dat a into the last fi eld
in a li ne, the patt ern generat or w ill aut om ati cal ly m ove to the fi rst  fi eld in the
next li ne.  This process conti nues unt il t he pat tern generator reaches the end
of the program  or unti l you turn the Autorol l off.  

If you want to m ove through your data col um n by col um n, sel ect the pop-up
fi eld m arked with the down-pointing arrow.   W hen this fi eld is sel ected,  the
patt ern generat or m oves down each col um n of dat a, and,  when dat a ent ry in
the col um n is com plete,  aut om ati cal ly m oves to the top of t he next  col um n.
This process cont inues unti l t he end of t he program  is reached or unti l you
turn the Autorol l off.

Autorol l i s aut om atical ly turned off when dat a ent ry to all t he avai lable fi elds
is com plete.   If you want to turn off t he Autorol l before data has been entered
into all t he dat a fi elds,  press the left- point ing arrow key when the cursor is at
the left m argi n of a dat a fi eld.  W hen the Autorol l pop-up appears,  sel ect  Off.

Using the Optional Keyboard and Mouse
Entering Data into a Menu
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Using the Keyboard Overlays

The funct ion keys above the num ber pad have been redef ined to work wi th
the HP 16500B/16501A keypad.   Two keyboard overl ays are included in the
HP E2427A Keyboard Kit.   The overl ays show the redef ined funct ion and
num ber pad keys.   These funct ion keys are li sted below.

Units and Hex Keys

Key Real-Time Keypad Voltage Keypad Hex Keypad

F9 Seconds Volts D

F10 Milliseconds Millivolts E

F11 Microseconds - F

F12 Nanoseconds - -

* - - A

/ - - B

+ - - C

Keyboard Overlays

Using the Optional Keyboard and Mouse
Using the Keyboard Overlays
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D on’t Care K ey

Tab is the “Don’ t Care” key.  The val ue of thi s key is det erm ined by the
current ly displ ayed keypad.   I t is “X” in the hex keypad and doubl e quot es
(" ") in the st im ulus hex keypad.

Don’t Care Key

Key Stimulus Hex Keypad Hex Keypad

Tab
("Don’t Care")

Double Quotes ("") X

Functi on K eys

Several  f uncti on keys have been provided to si m plif y frequent ly used
keyst rokes.   The funct ion-to- key m apping is shown below.

It shoul d be noted that  F1, F2, F7, and F8 only work when there are no
subm enus popped up.

Function Keys

Key Function

F1 Selects and pops up the module field.

F2 Selects and pops up the menu field.

F7 Selects and pops up the print field.

F8 Invokes the run key for its current setting.  If the run key is set to
repetitive, then pressing F8 will invoke repetitive running.  If the run
key is set to single run, then pressing F8 will invoke a single run.  If
the module is running, then F8 will stop the module.

Using the Optional Keyboard and Mouse
Using the Keyboard Overlays
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Defining Tim e Units

In addi ti on to the funct ion keys which are m apped to the
HP 16500B/16501A real -ti m e keypad,  other keys on the keyboard invoke the
uni ts keys.   The ti m e uni t keys are li sted below.

Time Units Keys

Key Time Units

S Selects the seconds units

M Selects the milliseconds units

U Selects the microseconds units

N Selects the nanoseconds units

Defining Voltage Units

Besides the funct ion keys which are m apped to the HP 16500B/16501A
real -ti m e keypad and the ti m e uni ts keys,  other keys on the keyboard invoke
the vol tage uni ts keys.   The vol tage uni t keys are li st ed below.

Voltage Units Keys

Key Voltage Units

V Selects volts

M Selects millivolts

Using the Optional Keyboard and Mouse
Defining Time Units
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Assi gni ng Edge Tri ggers

Several  keys m ap to edge assi gnm ents.   These keys and thei r functi ons are
li sted below.

Edge Trigger Keys

Key Edge Trigger Assignment

U Selects the up or rising edge.

D Selects the down or falling edge.

R Selects the rising edge.

F Selects the falling edge.

B Selects either the rising or falling edge.

Up-Pointing Arrow Selects the rising edge.

Down-Pointing Arrow Selects the falling edge.

Closing a M enu

To exi t a m enu, press either the Done or Enter key.   The Enter key is
m apped to the Done key,  so pressing either key closes the m enu.

Using the Optional Keyboard and Mouse
Assigning Edge Triggers
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Connect ing the Keyboard and M ouse

To connect  either the keyboard or the m ouse into the front -panel  connect or,
si m ply m atch the plug and front- panel  connect or keys,  t hen push in the plug
as shown below.

Inserting Keyboard or Mouse Plug

To D isconnect K eyboard or M ouse

To disconnect the keyboard or m ouse plug from  the front -panel  connector,
press the two spri ng cl ips on the plug end together and gent ly pul l t he plug
out .

Using the Optional Keyboard and Mouse
Connecting the Keyboard and Mouse
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Connecti ng Both the K eyboard and M ouse

To connect  bot h the keyboard and m ouse together,  chai n them  toget her as
shown below.

Connecting Both Keyboard and Mouse to Front-Panel

Using the Optional Keyboard and Mouse
Connecting the Keyboard and Mouse
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The HP 16501A Expansi on Fram e 

The HP 16501A Expansi on Fram e has been devel oped to ext end the
HP 16500B Logi c Analysi s Syst em  beyond it s present  fi ve-card li m it
and m eet t he ant icipat ed need for syst em s requi ri ng m ore than fi ve
slots.

This chapter expl ains the feat ures,  com ponent s, and syst em
conf igurat ion of t he HP 16501A.   There are sect ions expl aining and
ill ust rat ing m odule-to-m odule syst em  arm ing and tri ggeri ng, as well as
an inter- fram e arm ing/tri ggeri ng block diagram .   I n addi ti on, t his
chapter contai ns inform at ion on how to connect  t he HP 16501A to the
HP 16500B.

Adding the HP 16501A to the HP 16500B creat es a ti ght ly coupl ed two
fram e, t en-card syst em  fully cont rol led by the HP 16500B.   A si ngle
power switch (l ocat ed on the HP 16500B front  panel ) turns on bot h
fram es.

The HP 16501A offers inter- fram e m odule arm ing/tri ggeri ng
capabi liti es w ith a 2 nanosecond ti m e correlat ion bet ween m odules.
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Com ponent Detai ls

The HP 16501A Expansi on Fram e is very sim ilar to the m ainfram e.  It
consi sts of a card cage,  rear panel , power suppl y, and fans.   I ncluded with the
HP 16501A is an interf ace board which enabl e you to connect the HP 16501A
to the HP 16500B.   This interf ace board (t he HP 16500L),  m ay be deleted
from  your order if you al ready have one inst alled in the HP 16500B
m ainfram e.

The H P 16500L Interface Board

The HP 16500L interf ace board is inst alled in the m ainfram e.  I t contai ns
ci rcui try for several  i m port ant functi ons,  one of  which is to interf ace the
m ainfram e to the HP 16501A expansi on fram e.  The interf ace is a buf feri ng
schem e to pass signal s between the m ainfram e and the HP 16501A back
plane.  It contai ns ci rcui try which cont rol s external  arm ing sel ect ion and
enables an HP 16501A card to dri ve an output  dedi cated to tri ggeri ng other
inst rum ent s.

In addi ti on to act ing as an interf ace for the expansi on fram e, the HP 16500L
is also required if you want to connect the HP 16500B to a LAN or if you want
to use vi deo output s to displ ay screens on ot her m onitors.   As m entioned
above,  if you al ready purchased the interf ace board for one of  these other
purposes,  you can delete the HP 16500L opti on from  the 
HP 16501A Expansi on Fram e order.

See Also The docum ent ati on that com es with the HP 16500L for com plete inform ati on
on its inst allat ion, options,  and operati on.

The Optional HP 16501A Expansion Frame
Component Details
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Syst em  Configurat ion

The expansi on fram e interf ace board is connected to the m ain fram e
interf ace board through a 68-pin fl at cable as shown below.   I n addi ti on to the
HP 16500B rear panel  si gnal s, t he cable incorporat es control  si gnal s which
allow the CPU to com m unicat e with and control  t he expansi on fram e
interf ace board.   Ground li nes separat e si gnal  li nes within the cabl e to
prevent  cross- coupl ing or sof t f ai lures.   The cabl e is ext ernal ly shi elded to
reduce RFI em issi ons.

Connecting Cable

Syst em  Arm ing and Tri ggeri ng

M odule-to-m odule arm i ng within the HP 16501A follows the arm ing
speci fi cati ons for the HP 16500B in that any m odule m ay arm  any other
m odule.  The m axim um  interm odul e arm ing level  i s fi ve.

Cable

The Optional HP 16501A Expansion Frame
System Configuration
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W hen the HP 16501A is attached to the HP 16500B,  t he resul ti ng HP
16500B/16501A system  operates as a si ngle fram e.  The HP 16500B and HP
16501A m ay recei ve only one external  arm ing si gnal  f rom  the other fram e.
The fi gure below shows how m odul e-to- m odule arm ing is sel ected.

Module to Module Arming

The HP 16500B m ainfram e m ay use only two external  arm ing signal s:  any
m odule in the HP 16501A expansi on m ainfram e or the rear- panel  BNC.  The
arm ing si gnal  can com e from  three sources:

• Any m odule in the HP 16500B m ainfram e.

• Any m odule in the HP 16501A expansi on m ainfram e.

• From  the rear- panel  Port  I n BNC.

The arm ing signal  f rom  the HP 16501A overl ays with the PORT-IN si gnal .  If a
m easurem ent  requires that m odul es in the 16500B receive arm i ng si gnal s
from  bot h PORT-IN and the HP 16501A,  the m odules shoul d be reconf igured.
Arrange the m odules such that PORT-IN arm s the m odule in the HP 16500B
and the m odul e in the HP 16500B arm s the m odul e in the HP 16501A.

The Optional HP 16501A Expansion Frame
System Arming and Triggering
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Any card in the HP 16500B m ainfram e can be arm ed from  its external  i nput s
or from  one of  t he other four cards in the HP 16500B m ainfram e.

The HP 16501A expansi on m ainfram e m ay use only one external  arm ing
si gnal .  The arm ing si gnal  f or any m odule can com e from  two sources:

• Any m odule in the HP 16501A expansi on m ainfram e.

• From  a si ngle m odule or the Port In BNC in the HP 16500B m ainfram e.

Any m odule in the HP 16501A expansi on m ainfram e m ay be arm ed from  a
si ngle HP 16500B m odule or from  one of  the other four m odules in the
HP16501A expansi on m ainfram e.

To sum m arize,  the arm ing tri ggers avai lable for output  f rom  the HP
16500B/16501A are:

H P 16500B

•  - M odule A through M odul e E.

•  - Port In BNC.

H P 16501A

•  - M odule F through M odul e J.

It shoul d be noted that  only the HP 16500B has a Port Out BNC.  There is no
Port  Out BNC on the HP 16501A.   The Port Out signal s from  m odule F
through m odul e J use the Port Out BNC on the HP 16500B.

See Also The "I nterm odul e M easurem ents"  chapt er found earl ier in thi s User’ s
Reference Guide for m ore inform at ion on interm odul e m easurem ents using
the HP 16500B/16501A.

The Optional HP 16501A Expansion Frame
System Arming and Triggering
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Connect ing the HP 16501A Expansion Fram e

The optional  HP 16501A Expansi on Fram e has two com ponent s:

• The expansi on fram e.

• A fl at,  bi-direct ional  cabl e 2 m eters long with a 68-pin “D” connect or at
each end.

Connect the HP 16501A to the HP 16500B as ill ust rated below.

Connecting the Optional Expansion Frame

M ake sure the connect or is properl y seat ed into the port  by pul li ng the
connector w ithout  pressing the rel ease tabs.   If t he connect or is properl y
seat ed it w ill rem ai n connect ed to the port.

At power-up,  t he HP 16500B CPU board checks for an expansi on fram e
connecti on.  If f ound,  the CPU establ ishes a “l ink” bet ween the rear panel s of
the two fram es.   The interf ace li nk is graphical ly displ ayed by the Syst em
Configurati on m enu.

The Optional HP 16501A Expansion Frame
Connecting the HP 16501A Expansion Frame
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Label s

Hewlet t- Packard logic anal yzers gi ve you the abi lit y to separat e or
group dat a channel s and label  t hem  with a nam e that  i s m eaningful to
your m easurem ent .  The inform at ion in this chapter is appl icabl e to all
anal yzers.

Label s are assigned only in the Form at  m enu.  Once assi gned,  t he
label s are displ ayed in all displ ay m enus.  Use label s when you want to
group dat a channel s by funct ion w ith a nam e that  has m eaning to that
funct ion.  

The defaul t l abel  nam es are Lab1 through Lab126.   However,  t he
nam es can be m odifi ed to any si x charact er st ri ng.  The fi gure below
gives you an exam ple of l abel  use.

Labels in the Format Menu

Assigned labels

Default labels
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Label  Assi gnm ent Fields

The label  assi gnm ent fi elds found in the Form at  m enu di spl ay the
user-def ined label  nam es.  Custom  label  nam es are used when there are
diff erent types of data which m ust be tracked.   The label s you assi gn in the
Form at  m enu will appear in all other di spl ay m enus.  Label s can be added or
deleted in other displ ay m enus, but not  assi gned.   Label  assi gnm ent can only
be done in the Form at  m enu.

The label  col um n contai ns 126 label  fi elds that  you can def ine.  The anal yzer
displ ays only 8 label s at  any ti m e.

W hen any label  fi eld is sel ected,  a pop-up m enu appears which is used to
m odify the label  li st.

Label Fields

Label assignment
field

Labels Assignment
Label Assignment Fields
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Turn Label  O n

The Turn Label  On sel ecti on is used to act ivate a label  and it s accom panyi ng
bit assi gnm ent fi eld.  Once a label  fi eld is act ivat ed, a custom  nam e can be
assi gned.   If a custom  nam e is not  assi gned,  the defaul t nam e assi gned by the
anal yzer w ill rem ai n the label .  I n addi ti on, if no channel s are turned on in the
bit assi gnm ent fi elds,  t he label  i s turned off when the Form at m enu is exi ted.

Turn Label  O ff

The Turn Label  Off opt ion turns off the label .  W hen a label  i s turned off, the
label  nam e and the bit assi gnm ents are saved by the logic anal yzer.  This gives
you the opt ion of turni ng the label  back on and st ill havi ng the bit
assi gnm ents and nam e if you need them .   W ith label s off, t he label  nam es
rem ain di spl ayed for identi fi cati on and searchi ng purposes.

M odify Label

If you want to change the nam e of a label , or want t o turn on a label  and give
it a speci fi c nam e, you would sel ect  t he M odify label  option.  W hen sel ected,
an al pha-num eri c entry pop-up appears for you to enter a label  nam e.  A label
nam e can be a m axim um  of six characters.

Modify Label Selection Pop-up

Labels Assignment
Label Assignment Fields
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Rolli ng Label s and Pods

The Label s rol li ng fi eld allows you to vi ew of fscreen label s.

To view of fscreen label s, sel ect the Label s rol l fi eld to ensure it i s a li ght blue
is active,  t hen rotat e the knob.   The label s scrol l up and down.

The Pods rol li ng fi eld allows you to view of fscreen pods.

To view of fscreen pods,  sel ect the Pods rol l fi eld to ensure it i s active,  t hen
rot ate the knob.   Pods are posi ti oned with the lowest num bered pod on the
ri ght .

Labels and Pods Roll Fields

Label and Pod
Roll Fields

Labels Assignment
Rolling Labels and Pods
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Sym bols

State li st ings can displ ay acqui red dat a in a vari ety of num eri c
form at s.  However,  one of t he m ost useful  f orm s of  displ ay is not  a
num eri c form , but  a sym bol ic form .

W hen sym bols are def ined and the base type set  t o Sym bol s, t he
cust om  m nem onic you create is placed in the dat a li st ing where the bit
pat tern would norm al ly be displ ayed.   This m akes the dat a li st ing easy
to read or scan for speci fi c.

You can speci fy up to 1000 sym bols w ithin an anal yzer m odule.  If
your anal yzer m odule can be conf igured into two anal yzer types (st ate
and ti m ing),  you can use all 1000 sym bols in one analyzer type or
divi de them  bet ween both.

Example of  Symbols in a Data Listing

Symbols
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Sym bols Field

The Sym bols fi eld is locat ed in the Form at  m enu and is used to access the
sym bols tabl e.  The sym bols table is where all sym bols are created and
m aintained.  The fi gure below shows the Sym bols fi eld in a st ate anal yzer’ s
Form at  m enu.

Symbols Field in the Format Menu

Symbols field

Symbols Assignment
Symbols Field
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Symbols Table Pop-up Menu

Label  Fiel d

The Label  fi eld ident ifi es the label  f or which you are speci fyi ng sym bols.
W hen you sel ect  thi s fi eld, a sel ecti on m enu appears that  li sts all t he label s
turned on for that anal yzer.   Each label  has a separat e sym bol tabl e so you
can give the sam e nam e to sym bols def ined under di ff erent  l abel s.  From  the
label  sel ecti on m enu, sel ect  the label  f or which you wish to speci fy sym bols.

Base Field

The Base fi eld is used to sel ect the num eri c base in which the patt ern in the
sym bols m enu is displ ayed.   If m ore than 20 channel s are assi gned to a label ,
the Binary opt ion is not offered.   As a resul t, when a sym bol i s speci fi ed as a
range,  there is only enough room  for 20 bi ts to be displ ayed on the screen.
Decide which base you want to work in and choose that opt ion from  the
num eri c base pop-up m enu.

If you choose the ASCII opti on, you can see what ASCII charact ers the
patt erns and ranges def ined by your sym bols represent.   ASCII characters
represented by the deci m al num bers 0 to 127 (hex 00 to 7F) are offered on
your logic anal yzer.

You cannot  speci fy a pat tern or range when the base is ASCII.  First  def ine
the patt ern or range in one of  t he other bases,  then switch to ASCII to see the
ASCII charact ers.

Symbols Assignment
Symbols Field
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Sym bol W idth Fiel d

The Sym bol W idth fi eld is used to speci fy how m any characters of the sym bol
nam e will be di spl ayed when the sym bol i s ref erenced in the Tri gger,
W aveform , and Li st ing m enus.

Select the Sym bol W idth fi eld and set  the num ber of charact ers in the
sym bol.  You can have the logic anal yzer displ ay from  3 to 16 of  the
characters in the sym bol nam e.

Sym bol Nam e Fiel d

W hen you fi rst access the sym bol tabl e, t here are no sym bols speci fi ed.  The
sym bol nam e fi eld reads "New sym bol".  Select  t his fi eld and enter the nam e
of your sym bol.  A m axim um  of 16 charact ers can be used in a sym bol nam e.

W hen you sel ect  the Done fi eld in the pop-up keypad,  the nam e you speci fi ed
is assi gned and appears in the sym bol ’s nam e fi eld.

W hen a sym bol nam e is assi gned,  t he sym bol Type fi eld becom es active.   The
sym bol Type fi eld is used to def ine the sym bol t ype as either a patt ern or a
range.   W hen you sel ect  t his fi eld, i t toggl es bet ween pat tern and range.

Pattern Type Fi el d

W hen the sym bol i s def ined as a pat tern,  a Patt ern/ Start  fi eld appears to the
ri ght  of the Type fi eld.  Use this fi eld to speci fy what the patt ern is.  Select
the Patt ern/ Start fi eld and enter the desi red pat tern.

Range Type Fiel d

If t he sym bol i s def ined as a range,  a Pattern/ Start  fi eld and a Stop fi eld
appears.   Use these fi elds to speci fy the upper and lower boundari es of the
range.

Select both fi elds and speci fy the boundari es of  t he range.   You can al so
speci fy ranges that overl ap or are nest ed withi n each other.

Symbols Assignment
Symbols Field
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To add, delete,  or m odify sym bols in the sym bol tabl e, sel ect  any fi eld
displ ayi ng a def ined sym bol nam e.  A pop-up m enu appears with the
following choices.

Modify Symbol Selection Menu

M odify Sym bol

Select this opt ion to change the nam e of t he sym bol.

Add a Sym bol

W hen you sel ect  thi s option,  you m ust enter a new sym bol nam e.  W hen you
sel ect Done, your new sym bol w ill appear in the sym bol t able directly below
the ori ginal  sym bol nam e.

D elete Sym bol

If you sel ect  thi s option,  t he hi ghl ighted sym bol w ill be deleted from  the
sym bol t able.

W hen you have speci fi ed all your sym bols,  you can leave the sym bol tabl e
m enu by sel ecti ng the Done fi eld.

Modify symbol
selection menu

Symbol name field

Symbols Assignment
Symbols Field
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Inst al li ng and Rem oving Cards

This chapter is organi zed into two types of i nform at ion.  First , t here is
a general  i nst allat ion sect ion which contai ns the procedure to inst all
and rem ove m odules from  the m ainfram e.  If t here is no speci fic
cabl ing consi derat ions for a single card m odule, t his sect ion is all t hat
is required for inst allat ion inform at ion.

After the general  i nst allat ion inform at ion are sect ions which contai n
inter- card cabl e inform at ion for m ulti m odule conf igurat ions.   You
shoul d fi rst  ref er to these sect ions to m ake sure any cabl es are
connect ed properl y, t hen you can inst all t he m odule into the
m ainfram e.

Because of t he m odular desi gn of t he Logi c Analysi s Syst em , it al lows
you to m ove m odules w ithin and bet ween the HP 16500B and the HP
16501A fram es.   Be sure you check each speci fi c m odels cal ibrat ion
consi derat ions for any unique cal ibrat ion concerns.

G eneral Instal lati on C onsi derations
• W hen m odules have bot h a m aster card and an expansi on card,

bot h cards m ust be inst alled in the sam e fram e.  For exam ple, an
HP 16520A m aster card m ust be inst alled in the sam e fram e as the
HP 16521A expansi on card.

• Do not  i nst all, rem ove,  or repl ace cards unless the inst rum ent  is
shut  off and the power cord is disconnect ed.

• Fill er panel s m ust be inst alled in all unused card slots to ensure
correct  air ci rcul at ion.

• Save al l unused cabl es and fill er panel s for future conf igurat ions

3–2
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General  I nst al lat ion Procedure

W here D o Cards M ount?

Turn off the inst rum ent  and unplug it.  Then turn the fram e around so the
rear panel  i s faci ng you.

Each fram e contai ns fi ve sl ots in which to insert the cards.   Each sl ot has a
label  to it s ri ght.   The top sl ot  on the HP 16500B is A, the next one down is B,
then C, D, and E.  The CPU board of the fram e is locat ed beneat h slot  E.

The top sl ot  on the HP 16501A is label ed F, the next one down is G, then H, I,
and J.

The HP 16500/16501 Card Cages
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Instal li ng Cards in the H P 16500B/16501A

C A U T I O N The effect s of ELECTROSTATIC DISCHARGE can dam age elect roni c
com ponent s.  Grounded w ri st st raps and m ats should be used w hen you
perform  any kind of  servi ce to the m ainfram e or the cards in it.

1 Start ing from  the top of  t he card cage,  l oosen the thum b screws on the
fill er panel (s) and pul l t hem  out  of t he fram e.
Since the endpl ates of  t he cards overl ap, you m ust start  w ith the top slot  of
the fram e you want to change and work down when rem ovi ng cards.   To
inst all cards,  start  w ith the fi rst  open slot  at the bott om  of  the card cage in
the fram e in which you are changi ng the cards and work up.

Endplate Overhang

Installing and Removing Cards
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2 Hold the card (or set  of cards) so that  t he com ponent s are faci ng
upward and the m ain connect or is point ing away from  you.

3 Align the card (or set  of cards) w ith an appropri ate set  of sl ots on the
rear panel , filli ng the sl ots closest  t o the bot tom  fi rst .  Gently sl ide the
card in unt il t he connect or on the card touches the connect or on the
fram e .

Installing Cards

4 Gently, but  fi rm ly, push the card in unt il t he endpl ate on the card is
fl ush w ith the rear panel .

5 W hile appl yi ng pressure to the cent er of t he card endpl ate, ti ghten
down the thum b screws on either si de of t he endpl ate.

6 After you are fi nished inst alli ng cards,  i nst all fill er panel s in all unused
slots.

Installing and Removing Cards
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Rem oving Cards from  the H P 16500B/16501A

To rem ove cards from  the fram e, you m ust start  w ith the card in the top slot
(sl ot  A in the HP 16500B or sl ot  F in the HP 16501A) of the fram e in which
you are changi ng cards.   Rem ove the next card down.  Proceed in thi s
m anner unti l you get  t o the card you need.   To rem ove the cards from  thei r
sl ots:

1 Loosen the thum b screws on either si de of t he endpl ate of t he card
unt il t he thum b screws are free from  the fram e.  If t wo cards need to
be rem oved toget her,  l oosen the screws from  bot h cards before tryi ng
to rem ove the cards.

2 Gently, but  fi rm ly, pul l on the heads of t he thum b screws and sl ide the
cards out .

Installing and Removing Cards
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HP 16532 Inst al lat ion Considerat ions

M ulti m odule osci ll oscopes m ust be conf igured such that the m odules are
inst alled adjacent  t o one another,  w ith no em pty sl ots bet ween them  and no
other test  and m easurem ent m odules bet ween them .   The top- m ost m odule
in a m ulti m odule conf igurat ion autom at ical ly becom es the m aster card.

After a m odule has been inst alled, it i s recom m ended that  each osci ll oscope
m odule contai ned in the m ulti m odule conf igurat ion be cal ibrat ed.  I n som e
cases al l of t he m odul es in the m ainfram e m ust be cal ibrated.   Refer to the
appl icable m anual f or cal ibrati on requirem ent s for any other m odules that
m ay require cal ibrati on.

Each osci ll oscope m odule is shi pped with a cabl e that  i s used to m ake the
m odule-to-m odule connecti on requi red for m ulti m odule operat ion.  The
m aster- to-sl ave Tri gger Cable is about  three inches long with ri ght angl e SM B
connectors on bot h ends.  M ulti m odule osci ll oscope conf igurati ons are m ade
up of i dent ical  HP 16532 m odules.   All m odules in a m ulti m odule osci ll oscope
are identi cal  (and interchangeabl e).   I n m ulti m odule osci ll oscope operati on,
it i s conveni ent to ref er to a "m aster"  card and "expansi on" cards,  but
rem em ber that physi cal ly these are identi cal  m odules.   Each osci ll oscope
m odule has a pai r of SM B connect ors on the rear panel .  These connecti on
port s are desi gnated ECL EXT TRIG IN and 
ECL EXT TRIG OUT.  By m aking the appropri ate connecti ons between these
port s, m ulti ple stand alone,  2 channel  osci ll oscopes can be conf igured as a
si ngle m ulti -channel  osci ll oscope.
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There are several  rul es that you m ust understand and follow to conf igure
m ulti ple osci ll oscope m odules as a si ngle m ulti -channel  osci ll oscope.

• HP 16532 m odule conf igurati ons are det erm ined at  system  power up.
Changes (adding or rem ovi ng interconnect cables) to the conf igurati on
will not be recogni zed by the system  unless the AC power is cycl ed.

• In a m ulti m odule HP 16532,  the top- m ost m odule is the "m aster"  m odule
(m ast er card).   The m aster card sl ot  l ett er w ill be used to identi fy this
m ulti m odule osci ll oscope in vari ous m ainfram e operati ons.

• The m odules m aking up a m ulti m odule osci ll oscope m ust be locat ed in
adjacent card sl ots.

• A m ulti m odule osci ll oscope m ust resi de ent irel y w ithin the cardcage of
either the HP 16500B M ainfram e or the HP 16501A Expansi on Fram e.

• The interconnecti ng cabl e m ust run from  the "ECL EXT TRI G OUT" port
of the m aster card (t opm ost m odule in the osci ll oscope conf igurat ion) to
the "ECL EXT TRI G IN" port of t he fi rst expansi on m odule (m odul e
located adjacent  t o and bel ow the m aster card).

• Connect addi ti onal  expansi on m odules in a sim ilar m anner (that  i s, f rom
the "ECL EXT TRI G OUT" port  of the upper expansi on m odule to the "ECL
EXT TRIG IN" port of t he next  l ower expansi on m odule).

• If m ore than four HP 16532 m odules are connect ed together,  t hey will
power up as a four- m odule osci ll oscope (t op four m odules) and a
one-m odule osci ll oscope.

• Connecti ons to the "ECL EXT TRIG IN" port  on the m aster card are
ignored at power up.

Installing and Removing Cards
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M ulti m odule Instal lati on Procedure

1 Turn inst rum ent  power switch off, unplug power cord and di sconnect
any input  connect ions.

2 Insert  or rem ove m easurem ent  m odules as needed to posi ti on
m odules in desi red card sl ots.  Use the procedures given in the sect ion
titl ed "General  I nst allat ion Procedure"  given earl ier in this chapt er.

3 Inst all t he interconnect ing cabl e, or cabl es,  bet ween the HP 16532
m odules.   See the following fi gure.   Follow the conf igurat ion
guidel ines given in the "HP 16532A Inst allat ion Considerat ions"
sect ion.

Multimodule Oscilloscope

Installing and Removing Cards
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4 Inst all fl exi ble disks w ith appropriat e sof tware and turn on AC power
to the m ainfram e.
If t he system  power up conf igurat ion screen does not di spl ay the expected
com binati on of  Oscill oscope m aster and expansi on cards,  check the cabl e
connecti ons and recycle power.

Adjacent HP 16532 m odules will be treated as st and alone 2 channel
osci ll oscope m odules at power up if t hey are not cabled toget her.

Installing and Removing Cards
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HP 16517A/18A Inst al lat ion Considerat ions

The HP 16517A m odule can be used as a one-card m odule.  The HP
16518A m odule can not  be used as a one-card m odule. 

If you need to conf igure a m ulti card m odule into a one-card m odule,
sim ply rem ove the cabl es connect ing the cards.

To conf igure a m ulti card m odule

To conf igure a m ulti card m odule, connect  the cabl es as fol lows.  Use the
fi gure at on page 3-12 as a guide.

Save unused cables for future configurations.

• To conf igure a two-card m odule, use the short  cabl e to connect  t he
HP 16517A M aster Card to the HP 16518A Expansi on Card.   Any of
the two-card conf igurat ions shown in the ill ust rat ion on page 3-12 can
be used.   The M aster Card can be above or bel ow the Expansi on Card.
Note that  if t he M aster Card is below, t he connect or on the left si de of
the M aster Card (when looki ng at  back of m ainfram e) m ust be used;
when the M aster Card is above the Expansi on Card,  t he connect or on
the ri ght  si de of t he M aster card m ust be used.

• To conf igure a three- card m odule, you can have the M aster Card in
bet ween the Expansi on Cards,  or above or bel ow the Expansi on cards
(see ill ust rat ion on page 3-12).   Note the cabl es which are used for
each conf igurat ion, and the si de of t he M aster Card which is used for
connect ing.  If t he M aster Card is below, t he connect or on the left si de
of t he M aster Card (when looki ng at  back of m ainfram e) m ust be
used;   when the M aster Card is above the Expansi on Card,  t he
connect or on the ri ght  si de of t he M aster card m ust be used.
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• To conf igure a four- card m odule, you can have one Expansi on Card
above the M aster Card and two below, or two Expansi on Cards above
and one bel ow (see ill ust rat ion below).   Note the cabl es which are
used for each conf igurat ion, and the si de of t he M aster Card which is
used for connect ing.  If t he M aster Card is below the Expansi on Card,
the connect or on the left si de of t he M aster Card (when looki ng at
back of m ainfram e) m ust be used;   when the M aster Card is above the
Expansi on Card,  t he connect or on the ri ght  side of t he M aster card
m ust be used.

• To conf igure a fi ve-card m odule, t he M aster Card m ust go in the
m iddle sl ot , and two Expansi ons Cards are above it and two are below
it (see ill ust rat ion bel ow).   The two long cabl es (t hree connect ors)
m ust be used.   For the Expansi on Cards above the M aster Card,  use
the connect or on  t he left si de of t he M aster Card (when looki ng at
back of m ainfram e);   f or the Expansi on Cards below the M aster Card,
the connect or on the ri ght  si de of t he M aster card m ust be used.

Installing and Removing Cards
To configure a multicard module
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