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to Operate

Getiting Ready

Initial

If you have just unpacked your new HP 1650B/51B logic analyzer,
please take a few minutes to completely read this chapter. It telfs you
how to prepare your logic analyzer for applying power and turning it
on. If you are learning how to use the logic analyzer and it is already
turned on, start with with chapter 2 "Getting to Know the Front Panel".

Inspect the shipping container for damage. If the shipping container or
nepection packaging matenz}ls are damaged, you should keep them until the
E pectio contents of the shipment have been checked for completeness and the
instroment has been checked mechanically and electrically,
if the contents of the shipping container have been damaged or the
instrument does not operate properly, refer to the service mamal.
What is the HP 1650B/HP 165187 HP 1850B/HP 1651B
1-2 Getting Started Guide
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Line Voltage

CAUTION

Selecting the

The line voltage selector has been factory set to the lise voltage used in
your country, It is a good idea to check the setting of the line voltage
selector so you can become familiar with what it Iooks like. If the
setting needs to be changed, follow the procedure in the next

paragraph.

You can damage the logic analyzer if the module is not set to the
correct position.

@1650E02

You change the line voltage setting by pulling the fuse module out and
reinserting it with the proper arrows aligned. To remove the fuse
module, carefully pry at the top center of the module (as shown) until
you can grasp it and pull it out by hand.

What Is the HP 1650E/HP 1651B7 HP 1650B/HP 16518

1-4

Gelting Started Guide
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Gelting Power

to the
instrument

WARNING

Operating
Environment

The HP 1650B/51B comes with a 3-wire power cable. When you
connect the cable to an appropriate AC power receptacle, a ground is
provided for the instrument cabinet. The type of power cable vou
receive with the instrument depends on your country.

To avoid possible shock hazard, you must connect the
instrument {0 a properly greunded 3-wire receplacle.

You may operate your logic analyzer in a normal lab or office
environment without any additional congiderations. But don’t block its
ventitation. If you intend to use it in another type of environment, you
must ot exceed certain limits. You can find these limits in the

HP 1650B/HF 186518 Front-Panel Reference manual.

Yentiiation You must provide an unrestricted airflow for the fan and ventilation
openings in the rear of the logic analyzer. However, vou may stack the
logic analyzer under, over, or in-between other instruments as long as
the surfaces of the other instruments aren’t needed for their veatilation.

What Is the HP 1650B/HP 185187 HP 1650B/HP 18518

1-8 Getling Started Guide
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Installing the To load the logic analyzer’s operating system, you must install the disk

@p@ %’aiéﬂg as shown below befere you turn on the power. When the disk snaps into
g place, the disk eject button will pop out. Now you can turn on the logic
System Disc analyzer.

i
i a
.

The logic analyzer runs a serics of self-tests and loads the operating
system before it is ready to be operated.

What is the HP 1650B/HP 1851B? HP 16508/HP 16518

-8 Getting Started Guide
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p@%@?“iﬁp When vou turn on the logic analyzer, it performs a series of self- tests.

Self-Test When it has successfully completed these tests, it loads the operating
system into memory from the disk.

When the logic analyzer has completely loaded the operating system it
displays the System Configuration menu as shown below.

System Configuration

Analyzer 1§ finalyzer 2
Wame: RACHINE 1 Unassigred Pods
Type: Type: [ B77

(Auto-scale )

Podg 1 Pod 5

SSFEETTII_TTTTET

This is the HP 16508 System Format Specification menu. If you have
an HP 1651B, the only difference is pod 1 will be assigned to analyzer 1
and pod 2 will be assigned to analyzer 2. There won’t be any pods in the
UNASSIGNED area of the display.

What Is the HP 1650B/HP 1851B? HP 1850B/HP 16518

1-10 Getting Started Guide
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Cursor The CURSOR is a movable indicator on the display that allows you to
aceess desired fields in each menu. It changes the field where it resides
from the normal white background to the dark background (inverse
video), The KNOB moves the cursor to the field (function) you wish to
use. You activate the field (function) by pressing the SELECT key.
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Roll When part of the data display is off screen, the ROLL keys define
which way the KNOB will move the displayed data. You will use these
keys and the KNOB to roll displayed data up/down or lefifright to view
data that is off screen.
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Display The display shows you the menus for configuring the logic analyzer and
the results of your measurements.
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Menu Field Before starting to work with the menus, you need to know the two
Conventions menu field conventions, This allows you to quickly recognize what type
' of action will occur when you select a field.

There are two shapes that you should become familiar with: rectangles
with square corners and rectangles with rounded corners.

When you select a field with square corners, it pops up and lists two or
more items. You must select a single item.

Fields with rounded corners will either execute the function
immediately or pop up with a list of multiple items that you must

specify.
POP-UP MENU

Sysiem EConfiguration

Unassigned Podg

Neme: [FECHINE 4 Mome: [FREHINE 2
Type: Fypa: [_0TT

{

Analyzer 1 analyzer 2 ]

Timing

IMMEDIATE EXECUTE CR
MULTIPLE TEM RIELD
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Retu mEng to When you leave the System Configuration menu, you can return to if at

the $ys%em any time by following these steps:
Configuration .
Menu 1. Press either the FORMAT, TRACE, or DISPLAY key. You now

see a new menu. Al three of these menus have a field in the upper
left corner. This field will display either MACHINE £ or
MACHINE 2 depending on how the logic analyzer was configured.

2. Place the corsor on this ficld and press SELECT. You will see the
following pop-up menu.

3. Place the corsor on System and press SELECT. You will be
returned to the System Configuration menu.

System
MRCHINME 1
MACHINE 2

i [ _Sustem Tl -4rug TRACE SPECIFICATION

g [FACHINE 1 |- ;,
} o 7] ] .
i Armad by Run Acquisitisn mode

| Lanel o
§ Base > Hex
Find

Pattern [ XAHZ ]
proesent for 30 ns

B Then find

£dge EZZ]

How Do | Use the Front Panel? HP 1650B/HP 16518
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In previous exercises, you closed the Alpha Entry pop-up by using the
Done ficld, But, what if there is no Dene in the other fields? Fields that

Men
enus den’t have choices like Done, Cancel, or Exit will close automatically
when you make your selection. For example, you have used this type of
pop-up fo get back to the System Configuration menu,
To see another example of a pop-up that automatically closes, follow
these steps:
1. Rotate the ENOB until the cursor is on the OfF field in the
ANALYZER 2 field, then press SELECT. You will now see the
following pop-up:
arf
Timing
Giate
System Configuration
analyzer 1 anatyzer 2
name: [HACHINE 7 Unassigret Pods
Type: TupY, | ~
State
2. Place the cursor on State and press Seleet.
The pop-up menu will automatically close, analyzer 2 is now on and the
type will be State,
How Do | Use the Front Panel? HP 1650B/HP 1651B
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2. Place the cursor in the field in the upper left corner of the menu
and press SELECT. A pop-up menu will appear displaying
System and the current analyzer names (defanlt names are
MACHINE 1 and MACHINE 2). The cursor will be on the current

analyzer.
system
MRCHINE 1
MGCHINE 2
m‘éa;;?“! w o ATE TRALE SPECIFLCATION
FacHTHE 7 1/ ale ]
Sequence Levels Armad by
Hhile storing "anygstats” Run
Trigger on “snystate” t times
Branches
Store “anystate”
Couni
ot
Prestore
[ o ]
Label > [ B |
Base > ["Wey ey
8
b R
v
i WA

3. Move the cursor to the other machine {analyzer) and press
SELECT. The pop-up will close and you will see the
corresponding menu of the other analyzer on the display.

Learning the Basic Menus HP 1650B/HP 16518
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&5@@@ E@’@ii’y You can give specific names to several things. These names can
@@@,ﬁ@ Menu represent your measurement specifically.

The two major examples of items that can be named are:

& Both analyzers
= Labels

To learn how this type of pop-up works, you’ll name analyzer 1
LEARN. However, LEARN will be misspelled when you finish
entering it. Don’t worry, this is intentional. You will then be shown how
to correct it.

1. Get back to the Systern Configuration menn refer to "Returning to
the System Configuration Menu" in chapter 3 if you need a
reminder).

2. Rotate the KNOB until the cursor is over MACHINE 1 and press
SELECT.

You will now see a pop-up window in the System Configuration menu
as shown in the example.

System Configuralion

fnatyzer ¢ Analyzer 2
Mame: [HACHENE 2 ] Unassigned Pods

Type: [ Timing | Type:
(agte-sca Alpha Entry (Tone ) k=
BECOEERRT KL HNGPORG TUVHRY T

0123456709/ 1

[MACHINE £ 3

Learning the Basic Menus HP 1850B/M4P 16518
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6. Repeat step 5 three more times selecting A, R, and M respectively.

You should now see LEARMNE 1 in the bottom box. Since this is not
the name you wanted, change the name.

System Coafiguration

Analyzer 1 analyzer 2

Mame : |HACHINE 1

Ungssigned Pods

Type: ﬁff [
: L
(aute-seal prone Eatry =
RECDEF GHTIKLHNOPERS TUVHYYZ
{ P 1 JE -
E—-—m?-dm—--» 01234567607
[LEARIMNE 1

L.earning the Basic Menus HP 1650B/H# 16518
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if you want to erase the entire entry angd place the under-score marker
at the beginning of the name box, press the CLEAR ENTRY key on the
front panel.

If you want to replace a character with a space, place the underscore
marker under that character and press the DON'T CARE key on the
front panel.

HEWLETT  1s50m
PACKARI)  LOFIC SHALYIRR

5/ ENIE

P DONTT

CARE |
Now that you have entered and edited a name, you will know how to
use the Alpha Entry pop-up menu in other logic analyzer menus where
it appears.
Learning the Basic Menus HP 1650B/HP 1851B
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3. Place the cursor on User Defined and press SELECT. Another
pop-up menu will appear as shown.

Pad Threshold

« 0.0 ¥

J Pod Thrashetd ( Exit )

+ 0.0V

- TIHING

§ [MocHInE 1] pRCATY Symbols )

ITL
E€L
Hser definedi
fictivity » "o TTTTTEroTon

Labal Pol 1% ..., 87 .... 0

Tl [erenssvanvesvensl

You can enter your desired threshold with cither of ewo methods when
the pod threshold pop-up is open. The first method is to rotate the
KNOB until your desired threshold 1s displayed. Rotating the KNOB
increments or decrements the value in small increments.

The second method is to use the keypad, which allows you to change
large values quickly. With the keypad follow these simple steps to enter
~3.8V for the pod thresheld:

4. Enter 5.0 from the keypad. You will see the 0.0 V replaced with 5.0.

! garning the Basic Menus HP 16508/HP 1651B
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2. Rotate the KNOB to place the cursor in the 30 ns box within the
present for> 30 ns line and press SELECT, You will now see the
following pop-up:

f{‘ﬁCHINE 1 |= TEMING TRACE SPETIFICATION

@ nemeo by Acquisition mede[Trensitions) | §

2 Mumeric Eniry

B Find "

4 Patiern LH¥HX — e
2600

present for | (“Sj

3. Enter a new value to replace 30,00 with the kevpad. When you

have entered your desired value, you can change the units type by
rotating the KNOB.

Once you have selected the new value and the units, close the pop-up
by pressing SELECT. The new value and the units will now be
displayed in the present for > field.

{.earning the Basic Menus HP 1650B/HP 16518
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2. Place the cursor on one of the bit assignment fields and press
SELECT. You will see the foliowing pop-up menu.

gggi If you don’t see any bit assignment fields, it merely means you don’t
Note ¥

have any pods assigned to this analyzer. Either switch analyzers or
assign a pod to the analyzer you are working with.

| [FACHINE T ]~ TINIMG FORMAT SPECIFICATION Specify Symhals

POG 1

Aotivity >

87

NTPTTIe

3. Rotate the KENOB to place the cursor on one of the asterisks or
periods in the pop-up and press SELECT, You will notice how the
bit assignment toggles to the opposite state of what it was when
the pop-up opened.

5 87 ¢

I*********i%(******l

4. You close the pop-up by placing the cursor on Dene and pressing
SELECT.

Learning the Basic Menus HP 1650B/HP 16518
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=

Specifying You specify edges in the TIMING TRACE SPECIFICATION meny
Edges by following these steps:

1. Press the TRACE key. Switch to the timing analyzer if the STATE
TRACE SPECIFICATION menn is displayed.

2. Place the cursor on the Then find Edge . . ficld under one of the
fabels and press SELECT. The following pop-up will appear.

A [MACHINE 1 |~ TIHING TRACE $PECYFICATION
d rroce moge[ Singie
armed by [ Run fcquisition mode | Transitional

I Lover > BIT
; Base > EEH f

# Find

Fetlern
present for [ | 30 ne

# Then fing

Erge T e

You will notice 16 periods in the pop-up menu. Each period represents
an unassigned bit for each bit assigned to the label. Don’t be alarmed if
you have a different number of unassigned bits; it merely means the
number of bits in your label is different than the label in this example.

3, Place the cursor on one of the unassigned bif periods and press
i : {Done . .
Specify Edge ' } SELECT once. You will now see an arrow peinting down.

Learning the Basic Menus HP 1850B/HP 1651B
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Summa Fy In this chapter you have learned some of the most common pop-up
menu types. You will use these pop-up menus as you set up the logic
analyzer in the measurement example exercises in chapters 5 through 7.

If you are already familiar with logic analysis and feel you are
comfortable enough with the HP 1650B/51B user interface, you may be
ready for the HFP 1650B/51B Front-Panel Reference. =

If you are not familiar with logic analyzers or logic analysis, you should
continue with this manual.

Learning the Basic Menus HP 1850B/HP 16518
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Problem In this exercise, assume you are designing a dynamic RAM memory

Saiving with (DRAM) controller and you must verify the timing of the row address

. g sirobe (RAS) and the column address strobe (CAS). You are using a
the Tgmgﬁg 4116 dynamic RAM and the data book specifies that the minimum time
Anagyzgg‘ from when LRAS is asserted (goes low) to when LCAS is no longer

asserted (goes high) is 250 ns. You could use an oscilloscope but vou
have an HP 1650B/51B on your bench. Since the timing analyzer will do
just fine when you don’t need voltage parametrics, you decide to go
ahead and use the logic analyzer.

What Am | After configuring the logic analyzer and hooking it up to your circuit

G @ES@ o under test, you will be measuring the time (x) from when the RAS goes
' low to when the CAS goes high, as shown below.
feasure?
(X}
RAS == ——
CAS =
1650/8L05
Using the Timing Analyzer HP 18508/HP 1851B
5.2 Getting Started Guide
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3. Name Aralyzer 1 "DRAM TEST" (optional)

a. Place the cursor on the Name: field of Analyzer 1 and
press SELECT.

b. With the Alpha Entry pop-up, change the name to "DRAM
TEST" (sce "Alpha Entry Pop-up Menu" in chapter 4 if you
need a reminder).

4. Assign pod 1 to the timing analyzer.
a. Place the cursor on the Pod 1 field and press SELECT,

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and press
SELECT.

Using the Timing Analyzer HP 1650B/HP 1651B
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C@ﬁfig&i?g ng the@  Now that you have configured the system, you are ready to configure -
Tﬁmg ﬁg Anﬁgyzgy the timing anaiyzer., You will be:

e Creating two names {labels) for the input signals
¢ Assigning the channels connected to the input signals
e Specifying a trigger condition

1.Display the TIMING FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel.
2.Mame two Jabels, one RAS and one CAS.

a. Place the cursor on the top field in the label colummn and press
SELECT.

b. Place the cursor on Modify labet and press SELECT.

DRAN TEST |- TIMING FORMAT SPEEIFICATION Specify Symbols

RAS
CAS

Using the Timing Analyzer HP 16508B/HP 163518
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-3

ﬁpéﬁggyﬁ ng a To capture the data and then place the data of interest in the center of
?E’E@ ger the display of the TIMING WAVEFORMS meny, you need to tell the
o logic analyzer when to trigger. Since the first event of interest is when
Condition the LRAS is asserted (negative-going edge of RAS), you need to tell
the logic analyzer to trigger on a negative-going edge of the RAS signal.

1. Select the TIMING TRACE menu by pressing the TRACE key.

2. 8¢t the trigger so that the logic analyzer triggers on the
negative-going edge of the RAS.

a. Place the cursor on the Then find Edge ficld under the label
RAS, then press SELECT,

b. Place the cursor on the . (period) in the pop-up and press
SELECT once. Pressing SELECT once in this pop-up changes
aperiod to {which indicates a negative- going edge.

¢. Place the cursor on Done and press SELECT, The pop-up
closes and a § will be tocated in this field. The $ indicated an
edge has been specified even though it can’t be shown in the
HEX base.

DRAM TEST |- TIMENG TRALE SPECEIFICAYIOH i
2 nrmed by gun Acquisiiion mode g

| Laver > CAs
Base » Hex
B Find

Pattern

present fer > 30 ns |

Then find

Edge © % 1

HP 1650B/HP 16518
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Waveforms

The TIMING WAVEFORMS menu differs from the other menus you
have used so far in this exercise. Besides displaying the acquired data,
it has menu fields that you use to change the way the acquired data is
displayed and fields that give you timing answers. Before you can vse
this menu to find answers, you need to know some of the special
symbols and their functions. The symbols are:

e The X and O
e The ¥
e The vertical dotted line

The Xand O The X and O are markers you use to find your answer. You place them
on the points of interest on your waveforms, and the logic analyzer
displays the time between the markers. The X and O markers will be in
the center of the display when X to trig(ger) and O to trig(ger) are
both 0.046 s (see example below).

Markers Time 1w to trig | Time ¥ 18 0 | [
aceumulate  [Bff_§ 0 to Trig | at [¥ Asrker]| [ RAS |
Sec/biv [ 200 ns |
rAs  odlt
X & O MARKERS
Using the Timing Analyzer HP 1850B/HP 1651B
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@@ﬂﬁg@?g ng the  Nowthat you have acquired the RAS and CAS waveforms, you need to
3} Spg ay configure the TIMING WAVEFORMS menu {or best resolution and
to obtain your answer.

Display Hesolulion You get the best resolution by changing the Sec/Div to a value that
displays one negative-going edge of both the RAS and CAS waveforms.
Set the See/Div by following these steps.

RAS =

185Q/BL.08

1. Place the cursor on Seo/Div and press SELECT. The Sec/Div
pop-up appears, showing you the current setfing.

2. While the pop-up is present, rofate the KNOB until your waveform
shows you only one negative-going edge of the RAS waveform and
one positive-going edge of the CAS waveform (see above). In this
example 200 ns is best.

CRAM TEST = TIMING HAVEFORNS
Markers [ Time | ¥ to Trig | 0 s
Accumaiste | BT | 0 1o Trig | 0 8

Gac/Div | 200 ns oetay [ 0 s

P [ Time ¥ 10 0 | 0 s
| mt [¥ Harker]| [ mAs

Using the Timing Analyzer HP 1650B/HP 16518
512 . _— . . Gettin% Started Guide
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?Endéng the Your answer could be calenlated by adding the X to Trig and O to Trig

Answer tirnes, but you don’t need to bother. The logic analyzer has already

calculated this answer and displays it in the Time X to O field.

This example indicated the time is 710 ns. Since the data book specifies
a minimum of 250 s, it appears your DRAM controller circuit is
designed properly.

DRAI TEST |~ TIMING WAVEFQRHS
Markers % to Yrig | ¢ 5] [fime % to 0 ] 710 ns

accumulate GET |0 te Trig [ 7t0 ns]  at [¥ Herker| [ RAS  }
Sec/biv | 200 ng | Detay 0 s o

Y]

T T T

i s od o

. cas ool

Using the Timing Analyzer HP 1650B/HP 168518
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Solving with
the State
Analyzer

Going to
Measure?

Using the State Analyzer
6-2

In this example assume you have designed a microprocessor controlied
circnit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the first time, your circuit
doesr’t work properly. You have checked the power sapply voltages
and the system clock and they are working properly.

Since the cireuit has never worked before, you and the software
enginecr aren’t sure if it is a hardware or sofiware problem. You need
to do some testing to find a solution.

You decide to start where the microprocessor starts when power is
applied. We will describe a 68000 microprocessor; however, every
processor has similar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held in reset ensures
stable levels (states) on all the devices and buses in your circuit, When
this reset period has ended, the 68000 performs a specific routine
called "fetching the reset vector.”

The first thing you check is the time the microprocessor is held in reset.
You find the time is correct. The next thing to check is whether the
microprocessor fetches the reset vector properly.

The steps of the 68000 reset vector fetch are:

1. Set the stack pointer to a location you specify, which is in ROM at
address locations 0 and 2.

2. Find the first address location in memory where the
microprocessor fetches its first instruction. This is also specified
by you and stored in ROM at address locations 4 and 6.

HP 1650B/HP 18518
Getting Started Guide
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How Do | In order to make this state measurement, you must configure the logic
gt
@@ﬁﬁgiﬁ?’@ the analyzer as a state analyzer. By following these steps you will configure
Aunalyrer 1 as the state analyzer.

Logic Analyzer?
if you are in the System Configuration menu you are in the right place
to get started and you can start with step 2; otherwise, start with step 1.
1. Using the field in the upper left corner of the display, get the
System Configuration ment on screen,
a. Place the cursor on the ficld in the upper left corner of the
display and press SELECT.
b. Place the cursor on System and press SELECT.
2. In the System Configuration menu, change the Analyzer 1 type to
State. If Analyzer 1is already a state analyzer, go onto step 3.
a. Place the cursor on the Type: and press SELECT.
b. Place the carsor on State and press SELECT.
Sustom Configuretion
analyzer t analyzer 2
rame |[AEDO0STATE tUnnssigned Fads
Type: State Type: 01
1833112173188331
?wi"; FFErITl @13$3£$
( ‘ Fod 2
TIELERLRLTILITILL
E TTEIETELILISIITL
Using the State Analyzer HP 1650B/HP 1651B
6-4 Getting Started Guide
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C@ﬁﬁ@@ﬁﬂg the  Atthis point, if you had a target system with a 68000 microprocessor,

Probes vou would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you connect the probes to your
system accordingly.

e Pod 1 probes O through 15 to the data bus lines DO through D15,

e Pod 2 probes  through 15 to the address bus lines AQ through
A5,

& Pod 3 probes 0 through 7 to the address bus lines A16 through
AZ3.

e Pod 1, CLK (J clock) to the address strobe (1.AS).

Activity Indicalors When the logic analyzer is connected and your target system is running,
you will see | in the Pod 1, 2, and 3 fields of the System Configuration
menu. This indicates which signal lines are transitioning.

Sysiem Configuration

Anaiyzer 1 analyzer 2
Name: [GDOOOSTATE Unsssigned Poads

Tepe: [ State Type: | O0if T Poc 4

LLEPRETTIEIRATILL

FIITI35TETIILTL

TIETITIETETETIIL

{“W“”FS”EE“ m ACTIVITY

| TLFTITIFILILLELL INDIGATORS

i Pod 3

Using the State Analyzer HP 1850B/HP 18518
6-6 Gefting Started Guide
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¢. With the Alpha Entry pop-up, change the name of the label to
ADDR (see "Alpha Entry Pop-up Menu" in chapter 4 if you
need a reminder).

d. Name the second label DATA by repeating steps a through c.
3. Assign Pod 1 bits 0 through 15 to the label DATA.

a. Place the cursor on the bit assignment field below Pod 1 and to
the right of DATA and press SELECT.

b. Any combination of bits may already be assigned to thisped;, -~ :
however, you will want ail 16 bits assigned to the DATA label.
The casiest way to assign is to press the CLEAR ENTRY key to
un-assigned any assigned bits before vou start.

c. Place the cursor on the period under the 15inthebit ..
assignment pop-up and press SELECT. This will place an
asterisk in the pop-up for bit 15, indicating Pod 1 bit 15 is now
assigned to the DATA label. Repeat this procedure untl all 16
bits have an asterisk under each bit number. Place the cursor -
on Dene and press SELECT to close the pop-up. T

d. Repeat step ¢ for Pod 2 and the ADDR label to assign all 16

bits.
e. Repeat step ¢ except you will assign the lower cight bits (0 - 7)
of Pod 3 to the ADDR Iabel.
Using the State Analyzer HP 1650B/HP 16518
68 Getting Started Guide -
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S?@@Efyﬁ‘%g &@ To capture the data and place the data of interest in the center of the

Tﬁ@g er display of the STATE LISTING menu, you need to tell the state
e analyzer when to trigger. Since the first event of interest is address
Condition 0000, you need to tell the state analyzer to trigger when it detects

address 0000 on the address bus.

1. Select the STATE TRACE SPECIFICATION menu by pressing
the TRACE key.

2. 8et the trigger so that the state analyzer triggers on address 0000,

a. Place the cursor on the 1 in the Sequence Levels ficld of the
menu and press SELECT.

# [cS00STRIE |- STATE TRALE SPECIFICATION

3l Trace mose] Single ]

< o Enale 1 m:med by

Sequence Level I Bun
Inser{:%_\_:_g_i Betete Level | [snches

ort

s

Mhile storing [anystate ]

aunt
{Trigger onl [a [ 1] times TTT

estlore

orf

B Labet
Base > Hesx ‘Hax

8 facocooll poog 1
q

RN MMM

b. Piace the cursor on the anystate field to the right of the
Trigger on field and press SELECT. Another pop-up appears
showing you a list of "trigger on”" options. Options a through h
are gualifiers. You can assign them a pattern for the trigger

specification.
Using the State Analyzer HP 1850B/HP 16518
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A@Qlﬁﬁ%’iﬁg the Since you want to capture the data when the microprocessor sends

Data address 0000 on the bus after power-up, you press the RUN key to arm
the state analyzer and then force a reset of your circuit. When the reset
cycle ends, the microprocessor should send address 0000, trigger the
state analyzer and switch the display to the STATE LISTING menu.

We'll assume this is what happens in this example, since the odds that
the microprocessor won't send address 0000 are very low.

B [FRoOCCTiTe ]~ STATE LISTING
[ rorwers [ 0F3

Label > ADDR DATA |
Bage > | Hex Hex
- QOUT 00BY36 BO3C
~0006 GOBO2E 61FA
—000S GOB3G BO3LE
~0004 0U04F 4 OO0k
~0003 0004F BU30
—0002? OO852R/ dAEFR
-GO01 GOB020 FFaA
o000l BOO0OT 0096
A0 GR000% 04F
G002 OO0 4 ocon ¥ RESET VECTOR FETCH ROUTINE
003 An0006 8045
0004 GoBOAR 2E70
+0005 00B04R falealel
FGO0B QU804 04FC
G007 QDBGAE 6108
0008 008050 5100

Now is the time to load the state measurement demo file from the disk
if you wish. The file name is STATEDEMO. Follow the procedure in
Appendix B to load the file.

Using the State Analyzer HP 16508/HP 18518

. I . , Getting Starte ide
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Answer

Using the State Anatyzer

&-14

Your answer is now found in the listing of states -+ 0000 through +0004.

The 68000 always reads address locations §, 2, 4, and 6 to find the stack
pointer location and memory location for the instruction it fetches after
power-up. The 68600 uses two words for each of the locations that it is
looking for, a high word and a low word. When the software designer
programs the ROM, he must put the stack pointer location at address
locations @ and 2. 0 is the high word location and 2 is the low word
location. Similarly, the high word of the instruction fetch location must
be in address location 4 and the low word in location 6,

Since the software design calls for the reset vector to:
1. set the stack pointer to 04FC
2. read memory address location 8048 for ifs first instruction feich,

you are interesied in what is on both the address bus and the data bus
in states O through 3. You look at the following listing and sce that
states 0 and 1 do contain address locations 0 and 2 under the ADDR
label, indicating the microprocessor did look at the correct locations
for the stack pointer data. You also see that the data contained in these
ROM locations are 0000 and 04FC, which are correct.

You then look at states 2 and 3. You sce that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations is 0000 and 8048, which is also correct,

40000 000000 0000
+0001 000002 04FC
+ 0002 000004 0000
+ 0003 (00006 8048
+ 0004 008048 3E7C

HF 1850B/HP 1651B
Geftting Started Guide
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Su mmary You have just learned how to make a simple state measurement with
the HP 16508 Logic Analyzer. You have:

specified a state analyzer
learned which probes to connect
assigned pods 1, 2, and 3
assigned labels

assigned bits

specified the I clock

specified a trigger condition
acquired the data

interpreted the state listing

® & @& & @& & & © B

You have seen how easy it is to use the state analyzer to capture the

data on the address and data buses. You can use this same technigue to

capture and display related data on the microprocessor status, control,

and vartous strobe lines. You are not imited to using this technique on
microprocessors. You can use this technique any time you need to

capture data on multiple lines and need to sample the data relative to a T
system clock. '

The next chapter teaches you how to use the logic analyzer as an
interactive timing and state analyzer. You will see a simple
measurement that shows you both timing waveforms and state listings
and how they are correlated.

If you have an HP 1651B, you do not have enough channels to
simultancously capture all the data for a 68000, Bat, since yon probably
aren’t working with 16-bit microprocessors, this example is still
valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor.

Using the State Analyzer HP 1650B/HP 16518

Getting Staried Guide
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Problem
Solving with
the
Timing/State
Analyzer

hi R

Going to
Measure?

In this example assume you have designed a microprocessor-controlled
circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
memory). When you turn your circuit on for the first time, your circuit
doesn’t work properly. You have checked the power supply voltages
and the system clock, and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren’t sure if it is & hardware or software problem. You need
to do some testing to find a solution.

You also notice the circuit fails intermittently. More specifically, it only
fails when the microprocessor attempts to address a routine that starts
at address 8930,

To see what might be causing the failure, vou decide to start where the
microprocessor goes (o the routine that starts at address 8930,

The first thing you check is whether the microprocessor actually
addresses address 8930. The next thing you check is whether the code
is correct in all the stepsin this routine.

Your measurement, then, requires verification of:

o whether the microprocessor addresses location 8230
= whether all the addresses within the roufine are correct
¢ whether all the data at the addresses in the routine arc correct

If the routine is correct, the state listing will display:

+0000 008530 BO3C
+0001 008932 61FA
+0002 008934 67F8
+0003 008936 BO3C
+0004 GOB92ZE 61FA

Using the Timing/State Analyzer HP 1650B/HP 16518
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?égmiﬁg ie
State Analyzer

Using the Timing/State Analyzer

T4

Now that you have configured the system, you are ready to configure
the state analyzer,

Configure the STATE FORMAT SPECIFICATION menu as shown:

BEGOOSTATE |- Slate Formst Specificetion Specify Symbols

Clock

Clock Paricd Fgd 3 Ped 2 Pod 1 5
{5 60 ns ] | Tl ] TTL ] TTL | &

Clack | Clock ] | Cinck |
Aclivily » . e e
Label Pol 13....87 ,.., 0 5 ,,.. 87 .,..Q I -
A00OR . N T R [
DATA e | | [Grssrmsrvwvrneres |
-arf—
~0ff~
~0ff-
-0ff—
~Qf i
“Hf1-
“Ori—
~0ff-
-Gff—

Configure the STATE TRACE SPECIFICATION menu as shown:

BEOOGETATE [~ STRTE TRACE SPECITICATION
Trace mode [ Single |

Sequente Levels Armed by

While storing “gnystate” Run
Trigger on “g” I times

Branches
Store “anyslaie” E:::EIZ:ii} E
Caunt -

Prestore

a7y

Lahet > |ADDR__IBATA |
Base >
8 008930} xXx¥
b OO R
c XA || A |
d

S ey

HP 1850B/HP 1551B

. — . . Getling Started Guide
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Fi E@ﬁ%ﬁg the You look at this lsting to see what the data is in states + 0000 through
Problem +0004. You know your routine is five states long.

The 68000 does address location 8930, so you know that the routine is
addressed. Now you need to compare the state listing with the
following correct addresses and data:

+0000 008930 BO3C
+0001 008932 61FA
+ 0002 008934 67F8
+0003 008936 BO3C
+0004 00892E 61FA

As you compare the state listing (shown below) with the above data,
you notice the data at address 8932 is incorrect. Now you need to find
out why.

B [EB000STATE]~ STATE LISTING

tarkers | 01

Label > [ BDDR
Base > Hex Hex
-0007 ¢0BaCA OOFF
0006 GOBAECC 6730
~-0005 0OBBLE 4867
0004 QOBBFE AETS
~0003 00BI00 3000
~0002 000284 0000
=000 | 000286 B930
40000 COBG3O BO3C
+0001 GOB532 OGP F ~ti—e— |NCORRECT DAIA
+Q002 008934 BIFE
+0003 Q0BG35 BO3C
+0004 COBO2E 61FA
+0005 00830 BO3C
+O00f 000264 G060
+0007 GODZBS BY30
40008 008924 aEFA

Using the Timing/State Analyzer HP 1650B/MHP 16518
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How Do | In order to make this measurement, you must re-configure the logic
4 2
R@“C@ﬁﬁg&ﬂ"@ analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer Las a

. state analyzer since you will use the state analyzer to trigger on address
the g.@@%@ 030,

Analyzer?
Configure the logic analyzer so Analyzer 2 is a timing analyzer as

shown:

5

Analyzer i Rhalyzeyr 2
Name: [GBOOOSTATE] Mame: [6BGCOTINNG Unassigned Pods
ypes [CETTE 1| | Tupes

Eoa 1 ) Fod 4
TtEE110157112808) LL.T337TIII850Y

f
|
[ Fod 2 B [ Fos &
.

iﬁti&ﬁt?fltititii} tilﬂ@l?l@?ﬁlil‘?i

T Fod 3
$TITTIITIIETILLY

@@ﬁﬁ@@ﬁﬂg the At this point you would connect the probes of pods 4 and 5 as follows:

Ylmgﬁg ¢ Pod 4 bit 0 to address strobe (AS)
Analyzer » Pod 4bit 1 to the system clock
e Pod 4 bit 2 to low data strobe (LDS)
Probes s Pod 4 bit 3 to upper data strobe (UDS)
e Pod 4 bit 4 to the read/write (R/W)
e Pod 4 bit 5 to data transfer acknowledge (DTACK)
e Pod 5 bits 0 through 7 to address lines AO through A7
e Pod 5bits & through 15 to data lines DO through D7
Using the Timing/State Analyzer HP 16508/HP 16518
7-8 Getting Started Guide
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S@%ﬁﬁg the Your timing measurement reguires the timing analyzer to display the

Ti mgﬁg timing waveforms present on the buses when the routine is running.

Since vou triggered the state analyzer on address 8930, you want to
Aﬂaﬁyzes’ trigger the timing analyzer so the timing waveforms can be time
“E‘figgeg‘ correlated with the state listing,

To set up the logic analyzer so that the state analyzer triggers the
timing analyzer, perform these steps:

1. Display the TIMING TRACE SPECIFICATION menu.
2. Place the cursor on the Armed by field and press SELECT.

3. Place the cursor on the 880005TATE option in the pop-up and
pross SELECT.

Your timing trace specification should match the menu shown:

% BEOODTIMNG |~ TIMING TRACE SPECIFICATION
g Trace model Single

ge-Armed by [BE00OSTATE]

ARMS TIMING

STATE ANALYZER
ANALYZER

Acquisiiion mode [ Transitinng]

B Label >  [Crock as 65 Hups_ joTack R/ lRGDR  lbATA |
B pase > [ Hew [ Hez [ Fex I hex I nsx |l Hex § Her [ Hex ]
g Find

Pattern L% QL% L s W ow L} H R} H e

present for [31 30 as |

g Then fing
Edge |

liging the Timing/State Analyzer HP 1650B/HE 16518
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Ling After you connect the probes of pods 4 and 5 to your cirenit, all you
the Data have to do is press RUN. When the logic analyzer acquires the data, it
switches the display to the STATE LISTING menu unless you switched
one of the other menus to the timing analyzer after reconfiguring the
STATE TRACE menu. Regardless of which menu is displayed, change
the display to the Mixed mede.

g@“am

MNow is the time to load the mixed measurement demo file from the disk
if you wish. The file name is MIXEDDEMO. Follow the procedure in
Appendix B to load the file.

Mixed Mode The Mixed mode display shows you both the STATE LISTING and
i $§§ ay TIMING WAVEFORMS menus simultaneously. To change the
display to the Mixed mode:

1. Place the cursor on the field in the upper left corner of the display
and press SELECT.

2. Place the cursor on Mixed mode and press SELECT.

You will now see the mixed display as shown:

Hized mode |- bispiay GEOOOSYATE ~ STATE LISTING
Lebel > [ appR ][ BATA ][ Time |
Buse > [ Hex I Hex I rRed |
~G003 LOBge0 3000 24 us
VO04F 4 Q000 .24 us
2O04FE 0930 W24 us
GOB930 BOE .24 us
GOAG32 OOFF .28 us
008834 (7F8 .24 us
208936 BO3E .24 us

BOOGTINNG - TEMING MAVEFGRMS ¥ to Trigger -24,06 us | &

Sec/Div B0 ns ] petay [0 s] o to Trigger [-24.88 us

Using the Timing/State Analyzer HP 1650B/HP 1651B

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



ei-Z
smzhjeuy s1e1g/Bunuy) ey Buisn

Q

[o]
(1]
o]

Syl
B G0 e TR

[Fnghz ] 2ebbriioro [ o foteg A10/335

§n gg pe-| J8bfral oy x SHADIIAWM SNIWIE - ONMILoOoRS o

A 3508 996300 £O00+
A G449 FLES00 OO0+
gz" 1400 ZL6200 1GO0F
vz 2808 DEGHO0
(A 0868 946000 1500
ve” 0000 b AROO0 ZO00-
A 0o0s O8O0 £000-

[ 184 [ =aH i ®8H | ¢ aseg

[ewry 1 wiwg §| #00¥ | < yagsn

OMILSIT ALBLS - 3181500099  feydsta -[epcw pexiy]

‘way] defroao jsnu nok ‘Avjdsip o) jo 11ed wrogsaesm utmy o

Ul SOSSOIPPE PR BIEP J1) J[€ 938 O, "RIRP 9Y) PUE SSIIPPR Y JO goes
1q 900 Afuo Furos 918 nok ISAOMOH ‘109LIOIUT ST 7EAY SSAIPPE 18 BIEp
a3 1dooxd Fuoim Furygiou sonow nok ‘Aepdsip paxmui 9y I8 JOO[ oA Sy

“Quy POROP [BOTIIOA OT)

st uxzojaaes Furmn o1 Jo 19881 991 pue (00 + Surmreiuwod xoq oY) ut
si Bunsyy oyels of) w1 105813 o[, "oteredos oxom sAvpdsTp oY) UOYM seM

¥ se oures 913 s1 Leydsip o3 Jo sued Y1oq w 1mod 1389 oq) 38Y) S0UON

‘punnoes Ane] o) Suump sewop swy) o) w Smuoddey st jegm 9os
pineo nok os Lepdsip syl po1RIeLIos owr} oA Jey) ST IO(IIATaI O3 Bury)
jueirodun ofF, ey FM0] 9T I 918 SULIojoAesm Surum 93 pUL U99I0s
a1t Jo jreyq doy o3 o s1 Bunsy oiels ogy Aepdsip spow paxijA oY) uf

aup Bunasdisug

aping pauels Bumes
LS9 dH/B059L dH

Aedsig

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



Timing
Waveforms

Using the Timing/State Analyzer

7-14

Since you see nothing wrong with the timing waveforms so far, you
think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see all the data lines
during the read and look for transitions. Overlapping the waveforms
allows you to do this. Te overlap waveforms, foliow these steps:

1.Place the cursor on the 80 of the ADDR 00 label and press

SELECT. The following pop-up opens in which vou specify the bit

or bits of the address bus you want to overlap.

2. Rotate the KNOB until all is displayed and press SELECT. All the

address bits will be overlapped on one line.

3.Repeat step 2 excepl overiap the data bits.

git select

alil

68000STATE — STATE LISYY 43
5| BEl select -mnune

B [fHixed mode |~ Bisplay
fabel > ADDR E-

Sase > [ Hex | :
~0003 008900 3

~0002 0004F4 Ot
-0001 0004FE 8930 1.24 us
008936 BO3C 1.24 us
000 008932 OOFF 1.28 us
+0002 008934 67D 1.24 us
+0003 068936 1.

I cnoooTImNG - TIFING WAVEFORMS
T cecpiv[ 500 ns | Delay

® to Trigger |-24.88 us
0 to Trigger ~24.88 us

HP 1850B/HP 1651B
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%amm@g’g You have just learned how to use the timing and state analyzers
nteractively to find a problem that first appeared to be a software
problem, but actually was a hardware problem.

You have learned to:

e trigger one analyzer with the other
e time correlate measurement data
e interpret the Mixed mode display
e overlap timing waveforms

If you have an HP 1651B, you do not have enough channels to
simultaneously capture all the data for a 68000. But, since you probably
aren’t working with 16-bit microprocessors, this exercise is still valuable
because it shows you how to make the same kind of measurement on an
eight-bit microprocessor.

Using the Tirming/State Analyzer HP 1650B/HP 16518
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g@ﬁgﬁg All you have to do to set the interface for any of the previously listed
8%-232C for HP Hfi:wlett-Pac.kard series printers with the RS-232F interface is to set the
Brinters printer type in the External /O Port Cenfigaration submenu.

To set the printer type, follow these steps:
1. Display the /0 meny by pressing the ¥ key.

2. Place the cursor on ¥/O Port Configuration and press SELECT.

You will see the following submenu:

Externat I/0 Porl Configuration
Frinter connected to | RE-232-C Controller connected to HPIB 4

RS-232~C Eonfiguratinn HPIB Configuraticn
Protocel ¢ [ WON/WOFEL HPIR Addross T
Data Bits

Ston Bitg ¢
Farity

Baud rate ¢

frinter Informatien

Printer + [Leserdel | Peper width :

3. ¥f the Printer comnected to ficld displays RS-232C skip to step 4.
Otherwise, place the cursor in the Printer connected to HP-IB
field and press SELECT. The Printer conneected to switches from
HP-IB to RS8-2320.

4. Place the cursor on the printer series type and press SELECT.

5. Place the cursor on Done and press SELECT. The logic analyzer
will display the menuy that was displayed when you selected the
}O menu.

Making Hardcopy Prinis HP 1550B/HP 168518
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Setting HP-IB

for HP Printers

Note

Making Hardcopy Prints
8-4

The HP 1650B/51B interfaces directly with HP PCL. printers
supporting the printer command language. These printers must also
support HP-IB and "Listen Always." Printers currently available from
Hewlett-Packard with these features include:

o HP 2225A Thinklet
e HP 22278 Quictict
e HP 3630A option 002 PaintJet

The printer must be in "Listen Always" when HP-IB is the printer
interface.

The HP 1650B/51B HP-IB port does not respond to service requests
{SRQ) when controlling a printer. The SRQ enable setting for the
HP-IB printer has no effect on the HP 1650B/1651B operation.

For HP-IB printers, the Printer connect to ficld must be set to HP-IB
in the IO Port Configuration menu. You access the ¥0 Port
Configuration menu by first accessing the I/O meny, then the YO Pert
Configuration.

HP 16508/HP 1651B
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Print All  The Print all option prints not only what is displayed on screen, but
also what is off screen at the time you initiate the printout. In the Print
All mode, the printout will be made in the text mode with only one
exception: a timing waveform display will be printed in the graphics
mode because it has no off-screen data.

ise this option when you want Lo priat 2ll the data in menus like: .

s Timing and State Format Specifications
a State Trace Specifications
e State Listing

What Hap gens When you press select to start the printout, the I/O menu pop-up
durin ga disappears and an advisory PRINT in progress appears in the top
. center of the display. While the data is transferred to the printer, the
Printout? logic analyzer’s keyboard deactivates. When the logic analyzer has
completed the data transfer to the printer, the advisory disappears and
the keyboard reactivates.

Don’t worry! The Print in progress advisory won't appear in your
printout.

Making Hardcopy Prints HP 16508/HP 16518
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Verify that your file selection is displayed in the box to the right of
Load from file. If it is not, repeat step 4. If the correct file is displayed,
continue to step 8.

8. Place the cursor on Execute and press SELECT.

The logic analyzer will load the file and display Load operation
complete. You resume normal logic analyzer operation by selecting the
menu key for the menuo you want to see.

Loading Demo Files from the Disk HP 1850B/HP 1651B
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