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Introduction 

About this 
book. 

Welcome to the new generation of HP logic analyzers. The 
HP 1ÔSOBIS1.B logic analyzers have been designed to be the easiest to 
use logic analyzers ever. In addition to being easy to use, these logic 

analyzers make a significant contribution to digital measurement 
technology. 

That's why we'd like you to invest your time going through this Getting 
Started manual. Whether you're a novice logic analyzer user or just new 

to these particular models, this book will give you a working knowledge 
of the HP 165(JB/51B so that you can sarL using it to solve your 

measurement problems. lt covers: 

front panel organization; 
how to operate the front panel; 

learning the basic menus; 
how to set up the analyzer; 
how to make basic measurements. 

To make the book easier to use, we have put the names of keys 
(EORMAT, SELECT etc.) in bold type. And we have highlighted 

actions (rotate the knob, press the DISPLAY) in color. 

If you are an experienced H.P logic analyzer user but new to this family 
of logic analyzers, you may feel like going directly to the reference 

manual. We'd like you to reconsider and read chapters 1 through 4 

first. These chapters will only take a few minutes and you will find the 

user interface of the HP 1.650B/51B very friendly and easy to learn. 

Don't worry...we didn't try to cover every feature and function of the 
HP 1650B/51B logic analyzer in this manual. That's the job of your 
1-IP 3650B/51B Front-Panel manual. 

If you're new to logic analysis...or just need a refresher, we think you'll 
find Feeling Comfortable Wit/i Logic Analyzers valuable reading. It will 
help you sort out any confusion you may have about their application 
aid show you how to get the most out of your new logic analyzer. 
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Introducing the HP165OB/HP 1651e 

Whdt Are the The HP 165013,5th logk anal1zers aie ne's general-purpose logic 
analyzeis sith improsed features to accommodate next-generation 

design tasks They aie basically the same is their predecessors the 
l-1F 1650A and HP 165LA., hut no's have Statt. Compare, State 

Waveform, and State Chart modes. They both have HP-W capabilities 
in addition to RS-232C. Both the 80-channel 1-IP 165DB and the 

32-channel 1-IP 1651B logic analyzers are capable of loo MHz timing 
analysis. The HP 165tB is capable of 25 MHz state analysis while the 

HP 165DB is capable of 35 MHz state analysis on all channels. The 
HP 1651 B, while only having 32 channels, has basically the same 

features as the 1-lP 16508. That's why you have the same manual set 
regardless of whether you have an HP 16508 or HP 165tB, 

The key features of the HP 165DB and HP 1651B are: 

Transitional or glitch timing modes 
Simultaneous state/state or state/timing modes 

1k-deep memory on all channels 
Glitch detection ori all channels 
Maker melsurements 

Pattern, edge, and glitch triggering 
Overlapping of timing waveforms 

Eight sequence levels 
Eight pattern recognizers 
One range recognizer 

Small lightweight probing 
Time and number of states tagging 

Pre-store 
State Compare 
Slate Waveform 
Slate Chart 

Not all of these features will be covered in this Getting Started manual. 
However, you can find the details of these and alt the features of the 

HP 1650B/1651B in the ¡-IP 1650B/HP 165 lB Reference manual. 

HP 1650B/HP 1651B What Is the HP 1650B/HP 1651B? 
Getting Started Guide l-1 
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s4Thg Ready 
to O:riite 

1f you have just unpacked your new HP 1650B/51B logic analyzer, 
please take a few minutes to completely read this chapter. lt tells you 

how to prepare your logic analyzer for applying power and turning it 

on. 1f you arc learning how to use the logic analyzer and it is already 
turned on, start with with chapter 2 Getting to Know the Front Panel". 

ttia! 
Inspection 

Inspect the shipping container for damage. tf the shipping container or 
packaging materials are damaged, you should keep them until the 

contents of the shipment have been checked for completeness and the 
instrument has been checked mechanically and electrically. 

tf the contents of the shipping container have been damaged or the 
instrument does not operate properly, refer to the service manual. 

What Is the HP 1650B/HP 1651B? HP 1650B/HP 1651B 
1-2 Getting Started Guide 
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Rem5frg 
Veilow 

ppng Disc 

Your logic analyzer is shipped with a protective yellow shipping disk in 
the disk drive. Before you can insert the operating system disk you must 

remove the yellow shipping disk. Press the disk eject huuon as shown in 
the figure. The yellow shipping disk will pop out part way so you can 

pull it our of the disk drive. 

HP 1650B/HP 1651B What Is the HP 1650B/HP 1651B? 
Getting Started Guide i-3 

i r S tu addition to checking the instrument for damage, you should also 
check to see that the accessories supplied with it are complete, 

Accessories can sometimes be lost in transit when the shipping 
container is damaged. 

The Front-Panel Reference manual lists all the accessories foe the 
HP 1650B/51B logic analyzers. If any of these items arc missing contact 

your nearest Hewlett-Packard office. 
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the 
L Vtage 

The line voltage selector has been factory set to the line 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 looks 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 
CAUTION 

correct position. 

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 1650B/HP 1651B? HP 1650B/HP 1651B 
1-4 Getting Started Guide 

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



Che: for If you need to check for the correct fuses, remove the fuse module and 

the Correct look at the amperage and voltage of each fuse. The following figure wilt 

help you locate the 115 V and 230 V fuses. To remove the fuse module, 
Fuse carefully pry at the top center of the module until you can grasp it and 

pull it out by hand. (Refer to Selecting the Line Voltage on the 
previous page.) 

HP 1650B/HP 1651B What Is the HP 1650B/HP 1651B? 
Getting Started Guide 1-5 
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Getth Po 
to the 

Instrument 

Operatir; 
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 Ehe instrument cabinet. The type of power cable you 
receive with the instrument depends on your country. 

To avoid possible shock hazard, you must connect the 
WARNING instrument to a properly grounded 3-wire receptacle. 

You may operate your logic analyzer in a normal lab or office 
environment wilhout any additional considerations. But don't block its 

ventilation. 1f you intend to use it in another type of environment, you 
must not exceed certain limits. You can find these limits in the 
HF ¡650B/HF 1651B Front-Panel Referez ce manual, 

What Is the HP 1650B/HP 1651 B? HP 1650B/HP 1651B 
1-6 Getting Started Guide 

Venti - You must provide an unrestricted airflow for the fan and ventilation 
openings in the rear of the logic analyzer. however, you 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 ventilation. 
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L Before you can operate (he logic analyzer, it must transfer its operating 
system from a disk to its memory. This is called "loading the operating 
system or booting." 

system 
The logic analyzer operating system is a set of instructions that ontrol 
the operation of the instrument. The operating system resides on a 

3.5-inch flexible disk. You received two identical operating system 
disks. You should mark one of them Master and store it in a safe place. 
Mark the other one Work and use only the work copy. This will provide 

you with a back-up in case your work copy heconies corrupt. 

To prcvent damage to your operating system disk, DO NOT remove 
CAUTION the disk from the disk drive while it is running. Only remove t after the 

indicator light has gone out. 

HP 1650B/HP 1651B What Is the HP 1650B/HP 1651B? 
Getting Started Guide I-7 
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Insa: 
System Disc 

/ 

To load the logic analyzer's operating system, you must install the disk 

as shown below before you turn on the power. When the disk snaps into 
place, the disk eject button will pop out. Now you can turn on the logic 

analyzer. 

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

What Is the HP 1650B/HP 1651B? HP 1650B/J-IP 1651B 

1-8 Getting Started Guide 
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_WitCh The line switch is on Ehe rear panel. You turn on the logic analyzer by 

on the rocker switch. Make sure the operating system 
disk is in the disk drive before you turn it on. If you forget the disk, 

don't worry, you won't harm anything. You will merely have to repeat 
the turn-on procedure with the disk in the drive. 

ntønsity Once you have turned on the instrument, you may want to sel the 

Cc;i' ol display intensity to a different level that's more comfortable for you. 
You do this by laming the INTENSITY control on the rear panel. 

HP 1650B/HP 1651B What lathe HP 16508/HP 1651B? 
Getting Started Guide 1-9 
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Note 

When you turn on the logic analyzer, t performs a series of self tests. 
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 t 

displays the System Configuration menu as shown below. 

S9etmi Confi9urntlofl 

I Acteanale 

Pod I 
Pad S 

Unesoigned Podo 

This is the 1-IP 1650B System Format Specification menu. If you have 

an HP 1651B, the only difference is pod i will be assigned to analyzer i 
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 1651B? HP 1650B/HP 1651B 

1-lo Getting Started Guide 

Anol5zer I 

Naine [niocHIse I 

Type Tinning 

Analyzer 2 

Of n Type 
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Summary Now that you have unpacked, inspected, and begun operating the logic 
analyzer, the next step will depend on your needs, If you are a first-time 

logic analyzer user who wanted to get the instrument running before 
reading Feeling Comfortable with Logic Analyzers you should read it 

now. 11 you are familiar with logic analysis, read either the rest of this 
Getting Started Guide or (he HP 165011/HP 1651B Front-Panel Reference 

Manual. 

In a task format this Getting Started Guide teaches you the basics of 
how to operate the front panel and configure it for basic measurements. 

The HP 165011/HP 165111 Front-Panel Reference manual describes all 

the front-panel and programming functions of the logic analyzers. The 
HP 165011/HP 16518 Programming Reference manual describes the 

programming commands and conventions for the logic analyzers Once 
you feel comfortable with the basic operation of the front panel, use 
this book. 

HP 1650B/HP 16518 What Isthe HP 1650B/HP 1651B? 

Getting Started Guide I-11 
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Getting to Know the uront Panel 

!ntroduction 

1-IP 1650B/HP 1651B 

The HF' 1650l3/51B logic analyzers have been designed to be very easy 
to usc. The controls arr located logically by function so you can learn 

how to use them quickly and easily. 

This chapter breaks down the front panel into these functional areas 
and gives you an overview of each area. 

CURSOR 

Getting to Know the Front Panel 
Getting Started Guide 2-1 

Frc: The fuaclional areas of the front panel are: display, MENU, keypad, 

Or CURSOR, ROLL and disk drive. 

DSP LAY MENU DISC DRIVE 
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jSO/EAST 

Of f- 
-Of f- 

-Of f- 
-Of f- 
-Of f- 

-Off- 
-Off- 

friXUXost ; - STATE [ORNAT SP 

Cursor The CURSOR is a movable indicator on the display that allows you to 
access desired fields in each menu. lt 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 t he field (function) by pressing the SELECT key. 

T EA TOO N 

MENU EXAMPLE 

Getting to Know the Front Panel HP 1650B/HP 1651B 
2-2 Getting Started Guide 

OIL 

fOf t f f f 
5- 

[i] 

MEAXUREMENO EXAMPLE 

ft 
t SiO t _ 

T'- 'f t 

Pot H 
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Keypad The keypad allows you to start and stop data acquisition as well as 
enter alphanumeric data. Also in the keypad area are the DONT 

CARE and CLEAR ENTRY keys. 

Numeric Entry 

30 

RUN U 

STUR A 

r . CHU 

HP 1650B/HP 1651B Getting to Know the Front Panel 
Getting Started Guide 2-3 
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Getting to Know the Front Panel 
2-4 

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 dala up/down or left/right to view 
data that is off screen. 

POD C 

TTL 
Glatt 

550..Tt,t tt 

STATE FORMAT SPECIfICATION 

CLOCK 

JI J 

stet PO 
E- 

000-- 

-at 
O it- 

POD i 
ROL 

Clock 

(Specify S0010010 ) 

A 
y 

ROLL C 

HP 1650B/HP 1651B 
Getting Started Guide 
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Menu The MENU area contains keys that give you access to the four major 

menus of the Logic anaLyser. You use this area to: 

Access dsc drve fanct ors 
and set ap the ana yzer for 

ase wth a prster or 
cUrtía er 

¿ Choose ow the acqo red data w 
I be 

d splayed 

Spec fy how and when each analyzer type w! acqaire data 
Ist ysar measarement 

Select the h r rg state format spec f cation menas where ysa 
ass gn names to channels. 

HP 16508/HP 16518 Getting to Know the Front Panel 
Getting Started Guide 2-5 
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Display The display shows you the menus for configuring the logic analyzer and 
Ehe results of your measurements. 

529 

MENU EXAMPLE 

MEASUREMENT EXAMPLE 

Getting to Know the Front Panel HP 16506/HP 16516 
2-6 Getting Started Guide 

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



Summary 

Disk Drive The logic analyzer uses the disk drive every time you turn on the logic 
analyzer to load its operating system. The disk drive uses 3.5-inch 
flexible disks. You can also use the disk drive to store instrument 

configurations, acquired data, and inverse assemblers for later use. 
Complete details on the disk drive and its functions can he found in the 

H? 16508/H? 16518 Front-Panel Reference manual. 

Now that you are acquainted with the front panel organization, you will 

be able to decide where you want to go next. If you are just starting to 
learn logic analysis, you should read this entire manual. If you are 

experienced in logic analysis, you should continue to read chapters 3 
and 4 to become more familiar with the operation of the front panel 

before you turn to the reference manuaL These chapters will show you 
how easy the HP 1650B/51B logic analyzers are to operate. 

HP 1650B/HP 16518 Ceiling to Know the Front Panel 
Getting Started Guide 2-7 
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How Do I Use the Front Panel? 

Introductäon In this chapter you will learn how easy the HP 165DB/SiB logic 
analyzer front panel controls are to use. You will also learn the front 

panel by following self-paced exercises. 

This chapter starts you off in the System Configuration menu, the same 
place the logic analyzer starts after you turn it on. You will learn how 

easy it is to get in and out of this menu. You will also learn what the 
shapes of the menu fields mean. 

Don't be concerned about not seeing measurement examples in this 
chapter. You will see them in chapters 5 through 8. 

HP 1650B/HP 1651B How Dol Use the Front Panel? 
Getting Started Guide 3-1 
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;'inu Fk Hefore starting to work with the menus, you need to know the two 
Co'vintons menu field conventions, This allows you to qinckly recotiize what type 

uf 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 
linmediately or pop up with a list of multiple items (hat you must 

specify. 

POP-UP MENU 

Ce 

IMMEDIATE EECATE OR 

MULTIPLE ITEM SEID 

e [riscuise 2 

Temenq 
stete 

Pod S 

POd 4 

POd 5 

essig]od Pod 

3-2 Getting Started Guide 
How Do I Use the Front Panel? HP 1650B/HP 1651B 

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



Your First Step When you turn on the logic analyzer and the operating system has 

finished loading, you will see the System Configuration menu Notice 
the cursor is in one of the fields in this menu. Operating the 
HP t65OB/51B front panel is like learning to drive a car. 

Note 

System Conlsgurotion 

POd I red s 

To drive" around the menu, turn the KNOB and watch the cursor 
move from field to field. Most of the logic analyzer operation is 

accomplished by placing the cursor on the field you want to interact 
with and pressing the SELECT key. Depending on the field type 

(immediate execute or pop-up) pressing SELECT will either execute a 

function or open a pop-up menu. 

This is the HP 1650B System Format Specification menu. 1f you have 

an HP 1651B, the only difference is pod] will be assigned to analyzer i 
and pod 2 will be assigned to analyzer 2. There won't he any pods in the 

UNASSIGNED area of thc display. 

HP 1650B/HP 1651B How Dol Use the Front Panel? 
Getting Started Guide 3-3 

Analyzer I 

Nome: JrIPCHCNE I 

Type Tir:tsg I 

(Autoseele) 

Analyzer 2 

Type: 

usossignsd rods 

Pod 2 

rod 3 

Pod 4 
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Feturning ) 
c:he System 

Conflguraton 
Mnu 

When you leave the System Configuration menu, you can return to it at 
any time by following these steps: 

Press either the FORMAT, TRACE, or DISPL'eY key. You now 
see a new menu. All three of these menus have a field in the upper 
left corner. This field will display either MACHINE i or 

MACHINE 2 depending on how the logic analyzer was configured. 

Place the cursor on this field and press SELECT. You will see the 
following pop-up menu. 

Place the cursor on System and pcess SELECL You will be 
returned to the System Configuration menu. / Sqa t em 

MACHINE i 
MACHINE 2 

Armed b 

Oese o Hes 

Ftttern nosori 

be 

present tsr F 30 St j 

Edge 

[OIT 
F 

apAcE SPEcIFIcATaON 

tAon mode [Trennt Unna F 

3-4 Getting Started Guide 
How Do I lise the Front Panel? HP 165OBJHP 1651B 
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EpIertng the 
Syiîm 

Conf .ir.ion 

Now is a good time to explore the System Configuration menu by 
driving the cursor around and pressing SELECT. Don't worry, you 

can't hurt anything because no matter what field you select you will 

have an easy way out. 

For example, select th Name MACHINE 1 field, and you will see a 
pop-up that you can use to name analyzer number 1. ¡n this pop-up 

menu you will see a field named Done that lets you get out of this menu 
and back to the System Configuration menu where you started. 

If you select Auto-scale, the logic analyzer will display a pop-up with 
the choices of Cancel and Continue. The Cancel allows you to change 

your mind before the auto-scale is executed. This is handy because 
auto-scale will change your previous configurations. 

If you select Continue, the logic analyzer will display the TIMING 
WAVEFORMS menu. However, if there is no signal activity at the 

probes, the Waveforms menu will not display dala and the label to the 
left of the waveform area will be -off-. 

To get back to the System Configuration menu after executing 
Auto-scale: 

Place the cursor on tise ficid in the upper left corner and press 
SELECT. 

Place the cursor on System in the pop-up and press SELECT. You 
will now be back in the System Configuration menu. 

HP 1650B/HP 1651B How Dol Use the Front Panel? 
Getting Started Guide 3-5 
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CIc..ring Pop-up 
e n u s 

In previous exercises, you closed the Alpha Entry pop-up by using the 
Done field. But, what if there ¡s no Done in the other fields? Fields that 
don't have choices like Done, Cancel, or Exit will close automatically 
when you malle your selection. For example, you have used this type of 

pop-up to get back to the System Configuration menu. 

To sec another example of a pop-up that automatically closes, follow 
these steps: 

Rotate the KNOB until the cursor is on the Off field in the 
ANALYZER 2 field, then press SELECT. You will now see the 

following pop-up: 

etc 

TOeing 
Stete 

POd 5 

U505si9000 pod. 

Pod 2 

Pod 3 

pod 4 

Place the cursor on State and press Select. 

The pop-up menu will automatically close, analyzer 2 ¡s now on and the 

type will be State. 

How Dol Usethe Front Panel? HP 1650B/HP 1651B 
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Summary In this chapter you learned what menu the logic analyzer displays once 
you have turned it on and where you will usually start configuring the 

logic analyzer once you are ready to make measurements. 

The next chapter will teach you the most common types of pop-up 
menus, which WiR hdp you progress towards making measurements as 

explained in chapters 5 through 7. 
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Learning the Basic Menus 

Introduction 

Selector 
Poi.up F nu 

Switching 
Between 
Analyzers 

In this chapter you will leajn the most common pop-up menu types by 
doing some basic euercises. The pop-up menu types you will learn in 

this chapter are: 

Selector 
Alpha Entry 

Numeric Entry 
Assignment/Specification 

In the selector type of pop-up menu you do what the name implies, 
make a selection from two or more options. The best way to introduce 

you to a selector type of menu is to have you work with one right away. 

You wilt use a selector type of pop-up menu to switch between 
analyzers or get back to the System Configuration menu. You can 

switch analyzers in the FORMAT, TRACE and DISPLAY menus, 
without having to go hack to the System Configuration menu. This is 

done easily by following these steps: 

1. Press the TRACE key. You will now bein either the TIMING 
TRACE or STATE TRACE SPECIFICATION menu depending 

on what you did last in the System Configuration menu. 
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Nace 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 (default names are 
MACHINE i and MACHINE 2). The cursor will be on the current 

analyzer. 

J System / MACHINE i 
I1ACHINE 2 

11E THREE Sl'ECTETCSI 16H 
MACHINE I 

st e storing sngtte te 

Trig gvr on mngstmtv times 

S term "nngmtntm' 

Semsence Level 

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 anatyzer on the display. 

Armet Sq 

I Ron 

trAncI 

Ott 

Teen I 

r 
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iling Pc is Another selector menu type you will use is assigning pods to the 
analyzers. To assign pods: 

Get back to th System Configuration menu (refer to Returning to 
the System Configuration Menu in chapter 3 if you need a 

reminder). 

Place the cursor on one of the pod fields on the right side of the 
display and press SELECT. You will see the following menu: 

System ContiguS alit n 

pod i 

pOd .1 

Place the cursor on Analyzer 2 and press SELECT, The pop-up 
closes and your desired pod is now assigned to analyzer 2. 

HP 1650B/HP 1651B Learning the Basic Menus 
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You can give specific names to several things. These names can 

1op-j Jienu 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 i 
LEARN. However, LEARN will he misspelled when you finish 
entering it. Don't worry, this is intentional. You will then be shown how 

to correct it. 

Get back to the System Configuration menu refer to Returning to 
the System Configuration Menu" in chapter 3 if you need a 

reminder). 

Rotate the KNOB until the cursor is over MACHtNE t and press 
SELECT. 

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

NtJseoel Conf egoroteon 

[AOCDEFE' 

MOCHASE 
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3. Rotate ihe KNOB and you will see how the cursor moves within 
the pop-up. 

CURSOR 

MARKER 

Now that you are ready to name analyzer 1, move the cursor so 
that it is on the L and press SELECT. 

In the bottom of the pop-up, you will see an L in the far left corner of 
the bottom box. Also notice the under-score marker in the bottom box 

is now under the A of MACHINE. The under-score marker tells you in 

what space in the box your next selection Will be placed. 

Rotate the KNOB again until you have placed the cursor over the 
E, then press SELECT. 

You can also make direct keypad entries. Your selection will be placed 
Note where the underscore marker is in the box. 
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6, Repeat step 5 three more times selecting A, R, and M respectively. 

You shoutd now see LEARMNE lin (hc bottom box. Since this is not 
the name you wanted, change the name. 

S5s50m ranN agurnhlan 

EIH 
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Alpha Entry Done 

IA5CD EFUH IJKLMNOFQ RS TU VI-IX V ¿I 

I o1231s67a9sI 

ELFARMNF i ] 

BACKSPACES UNDER-SCORE 

MARKER 
MOVES UNDER-SCORE 

MARKER TO THE RIGHT 

To move Ehe under-score marker to the right, you either place the 
cursor on a desired character and press SELECT, or place it on Ehe 

right arrow and press SELECT. 

You can also use the ROLL Keys and Ehe KNOB to move the 
underscore marker. To use this alternate method: 

i.. Press Ehe left/right ROLL key. 

Rotate the KNOB to place the under-score marker under the 
dCsired character. 

Press the left/right ROLL key again to turn off the ROLL function. 

HP 1650B/HP 1651B Learning the Basic Menus 
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To move the under-score marker to the left, place the cursor over the 
left arrow and press SELECT once for each backspace. 
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If you want to erase the entire entry and place the under-score marker 
at the beginning of the name box, press the CLEAR ENTRY key on the 

front panel. 

If you want (o replace a character with a space, place the underscore 
marker under that character and press the DON'T CARE key on the 

front panel. 

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. 
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u- -sw urninfIiTtTiI 
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',jmeric 'r.ry There are many pop-up menus in which you enter numeric data. The 
ME1L.: two major types arc: 

Numeric entry with fixed units (i.e. volts) 
Numeric entry with variable units (i.e. ms,s, etc.) 

There are several numeric entry menus in which you only enter the 
value, and the units arc fixed. One such type of numeric entry pop-up is 

the POD Threshold pop-up menu. 

Besides being able to set the pod thresholds lo either of the preset 
thresholds (TrL or ECL) you can set the thresholds to a specific 

voltage from 9.9 V to + 9.9 V. 

To set pod thresholds to a specific voltage, follow these steps: 

Select either the TIMING or STATE FORMAT 
SPECtFtCATION menu by pressing the FORMAT key. lt doesn't 

matter whether you are in the TIMING or STATE FORMAT 
SPECIFICATION menu. 

Rotate ih KNOB to place the cursor in the TTL field of any pod 
displayed and press SELECT. You will now sees pop-up with the 

choices, 'ff1, ECL, and User defined. 
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Place the cursor on User Defined and press SELECT, Another 

pop-up menu will appear as shown. 

IrCHIwE J 

Lilel POI 

cui 

-nf f 
off-- 

-o 

of f- 

UIL 
ECL 

User deCine 

C 

You can enter your desired threshold with either of two methods when 
the pod threshold pop-up is open. The first method is to rotate the 

KNOB until your desired threshold is 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 
5.0 V for the pod threshold: 

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

Learning the Basic Menus lIP 16508/lIP 1651B 

4-10 Getting Started Guide 

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



5. Press the CilS (change sign) key on the front panel. You will now 
see 5.0 in the pop-up. 

AJso notice the cursor is in the upper right corner of the pop-up over 
the operative Exit. When you press SELECT, the pop-up will close and 

your new threshotd will be placed irs the Pod field. 

Another type of numeric entry you will use requires you to specify the 
units as well as the numeric value. Tise following steps show YOU how: 

1. Select the TIMtNG TRACE SPECtFICATION menu by pressing 
the TRACE key. 

If the STATE TRACE SPECIFICAT1ON menu comes up, refer to 
Note "Switching Between Analyzers in this chapter. 
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Rotate the KNOB to ptace the cursor in the 30 ns box within the 
present for> 30 nu line and press SELECT You will now see the 

following pop-up: 

Enter a new value to rvplace 30 1)0 with the keypad. When you 
have entered your desired value, you can change the Units type by 

rotating the KNOB. 

Once you have selected the new value aud thc units, close the pop-up 
by pressing SELECT. The new value and the units will now be 

displayed in the present for > field. 

Learning the Basic Menus HP 1650B/HP 1651B 
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Assignment! 
cflctn 

nus 

Assigning Bits to 
Pods 

There arc a number of popup menus in which you assign or specify 
what you want the logic analyzer to do. The basic mcnus of this type 

consist of: 

Assigning hits to pods 
Specifying patterns 
Specifying edges 

The bit assignment fields in both state and timing analyzers work 
identically. Before starting this exercise you need to know how the logic 

analyzer knows which bits are assigned and which ones are not 
assigned. The convention for bit assignment is: 

*(asterisk) indicates assigned bits. 
(period) indicates un-assigned bits. 

In the following menu example, hits O through 7 are assigned lo the 
labcl BIT 

Iii HuE I ].. TTUTUE, FBLUAT SPEEiFICiiiiN 

-u 

To assign bits: 

t. Select either the TIMING or STATE FORMAT 
SPECtFICATION menu. 

ErL 

BIT ASSLDBMEBT FIELD 

(Specify Synthili 
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Note 
d 

2. Place the cursor on one of the bit assignment fields and press 
SEL.ECT. You will see the following pop-up menu. 

If you don't see any bit assignment fields, it merely means you don't 
have any pods assigned to this analyzer. Either switch analyzers or 

assign a pod io the analyzer you are working with. 

[M MC U T NE 

MCMIV 5 C - 
LabsT 

MIT 
-DT M- 
-DT T- 

-OÇM- 
Vit- 

ro i- 

Uil- 

- tItlING FORiNT 5PEcIEICOTION 

POD t 

DOL 

500ciÍg S5msNlc 

Rotate the KNOB to place the cursor ori 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 il was when 
the pop-up opened. 

You close the pop-up by placing the cursor on Done and pressing 
SELECT, 

Learning the Basic Menus 
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ecifying 
:':,, ilerns 

The Specify Patterns fields appear in several menus in both the liming 
and state analyzers. Patterns can be specified in one of several number 

hases; however, for now we'll use hexadecimal (HEX) since it is the 
default hase 

Before starting this exercise you need to know how the logic analyzer 
knows which pattern to ignore (doesn't care about). Whenever you see 

an "X in this type of menu, it indicates a don't care. 

To specify patterns: 

1.Select the TIMING TRACE SPECIFICATION menu. 

2 Place the cursor on the Find Pattern field and press 
SELECT. You will see the following pop-up menu. 

TTHI5O IPUCE SPECIe 1C1T105 

pun 

J POri 

tti LsssJ 

pic-ont for 
Ô 

lion fini 
EdT 

SpettrO Pet tern 
cxxx 

Type in 2, 3, 4, and press thc Ij3N'T CARE key. You will see 234X 
in the pop-up. This will be the pattern in hexidecimal that you 

want the logic analyzer to recognize. 

Close the pop-up by pressing SELECT. 
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SpecÏying You specify edges in the TIMING TRACE SPECIFICATION menu 
Edges by following these steps: 

1.Pcess the TRACE key. Switch to the timing analyzer if the STATE 
TRACE SPECIFICATION menu is displayed. 

Place the cursor ori the Then find Edge. field under one of the 
labels and press SELECTo The following pop-up will appear. 

You will notice 16 periods in the pop-up menu. Each period represents 
an unassigned hil foc 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 je your label is different than the label in this example. 

Place the cursor on one of the unassigncd bit periods and press 
SELECT once, You will now see aro arrow pointing down. 
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4. Move ihc cursor to aisother unassigned bit period and press 
SELECT twice, You will see an arrow pointing up. 

5 Move the cursor to yet another unassigned bit period and press 
SELECT three times, You will see an arrow pointing both up and 

down. 

You have just selected a positive-going (r), negative-going (fl, and 
either edge () for your edge parameter. 

6. Place the cursor on Done and press SELECT. The pop-up will 

close and you will see the following display. 

When you close the pop-up after specifying edges, you will sec dollar 
Note signs (5 s..) in the Then find Edge field if the logic analyzer can't 

display the edges correctly. This indicates the logic analyzer can't 
display the data correctly in the number base you have selected. 
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Summary In this chapter you have learned some o 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 fee! you are 
comfortable enough with the HP 1650B/51B user interface, you may be 

ready for the HP 1650B/5111 Front-Panel Reference. 

If you are not familiar with Logic anaLyzers or logic analysis, you should 
continue with this manual. 
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Usini the Timing Anayz 

Int'oducion lu this chapter you will learn how lo use the timing analyzer by setting 

up the logic analyzer to make a simple measurement. We give you the 

measurement results as actually measured by the logic analyzer, since 

you may not have the same circuit available. 

The exercise in this chapter is organized in a task formal. The tasks are 
ordered in the same way you will most likely use them once you become 

an experienced user. The steps in this format are both numbered and 
lettered. The numbered steps state the step objective. Thc lettered 

steps explain hosv to accomplish each step objective. There is also an 
example of each menu after it has been properly set up. 

How you use the steps depends on how much you remember from 
chapters 1 through 4. If you can set up each menu by just looking at the 

menu picture, go ahead and do so. If you need a reminder of what steps 
you need to perform, follow the numbered steps. If you still need more 

information about "how," use the lettered steps. 

When you have finished configuring the logic analyzer for this exercise, 

you can load a file from the operating system disk. This file configures 
the logic analyzer the same way il is configured for this exercise. lt also 

loads the saune dala acquired for this exercise so you can see what it 

looks like on screen. 

In order to learn how to configure the logic analyzer, we recommend 
that you follow the exercise to "Acquising the Data' before loading the 
file from the disk. 

You can also compare your configuration with the one on the disk by 
priming it (if you have a printer) or making notes before you load the 

file. 
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In this exercise, assume you arc designing a dynamic RAM memory 
(DRAM) controller and you must verify the timing of the row address 

strobe (RAS) and the column address strobe (CAS). You are using a 
4116 dynamic RAM and the datu hook specifies thut the minimum time 
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 you 
have an HP 1650BI51B on your bench. Since the timing analyzer will do 
just line when you don't need voltage paranietrics, you decide to go 

ahead and use the logic analyzer. 

After configuring the logic analyzer and hooking it up to your circuit 
under test, you will be measuring the time (x) from when the RAS goes 

low to when the CAS goes high, as shown below. 

RAS 

CAS 

(X) 
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How Do I In order to make this timing measurement, you must configure the logic 

Conflgure the analyzer as a timing analyzer. By following these steps you will 
configure Analyzer i as the timing analyzer. 

Logic Analyzer? 
If you arc 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 oí the display, get the 
system Configuration menu on screen. 

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

Place the cursor on System and press SELECT. 

2. In the System Configuration menu, change Analyzer I type to 
Timing. If analyzer i is already a timing analyzer, go on to step 3. 

a. Place the cursor on the Type: field and press 
SELECT. 

b, Place the cursor on Timing and press SELECT. 

55oRo Conf iquro qqun 

POOl 4 

Pod H 
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3. Name Ana!yzer i "DRAM TEST (optional) 

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

With the Alpha Entry pop-up, change the name to "DRAM 
TEST' (see "Alpha Entry Pop-up Menu" in chapter 4 if you 

need a reminder). 

4. Assign pod i to the timing analyzer. 

a. Place the cursor on the Pod I field and press SELECT. 

h. In the Pod i pop-up, place the cursor on Analyzer i and press 
SELECT. 

Using the Timing Analyzer HP 1650B/HP 1651B 
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Connecting the At this point, if you had a target system with a 4116 DRAM memory 
IC, you would connect the logic analyzer to youx system. 

Since you will be assigning Pod i bit O to the RAS label, you connect 
Pod 1 hit O to the memory IC pin connected lo the RAS signal. You 

connect Pod i bit 1 to the IC pin connected to the CAS signat. 

Activity Indicators When the logic analyzer is connected and your target system is running, 

you will see 
I 

at the rightmost end (least significant bits) of the Pod I 
field in the System Configuration menu. This indicates the RAS and 
CAS signals arc transitioning. 

PDO 

t 
AC1FVITY 5UiCATOAS 

Unassigned FOOD 
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COnfk1n, the 
Timirî.' Analyzer 

Now that you have configured the system, you are ready to configure 
the timing analyzer, You will he: 

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

1.Display the TIMING FORMAT SPECIFICATION menu. 

a. Press the FORMAT key oro the front panel. 

2.Name two labels, one RAS and one CAS. 

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

Place the cursor on Modify label and press SELECT. 

[soin TEST 

.46 
-n,. f-. 

- T101006 FORMAT SPECIFICATION 

POD i 

I TTL 

ct4vitg 4 Ii 
LII PI f5 

Specify SyffihAts 
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With the Alpha Entry pop-up, change the name of the label to 
RAS (see Alpha Entry Pop-up Menu' in chapter 4 ii you need 

a reminder). 

d. Name the second label CAS by repeating steps a through c. 

3.Assign the channels connected to the input signals (Pod I bits O 

and 1) to the labels RAS and CAS respectively. 

Place the cursor on the bit assignment field below Pod i and to 
the right of RAS and press SELECT. 

Any combination of bits may be assigned to this pod; however, 

you will want only hit O assigned to the RAS label. The easiest 
way to assign bits is to press the CLEAR ENTRY key to 

un-assign any assigned bits before you start. 

Place the cursor on the period under the O in the bit assignment 

pop-up and press SELECT. This will place an asterisk in the 

pop-up for bit O indicating Pod i bit O is now assigned to the 
RAS label. Place cursor on Done and press SELECT to close 

the pop-up. 

Assign Pod i bit i to the CAS label by moving the cursor to 
hit and pressing SELECT. 
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SpG..:?r a To capture the data and then place the data of interest in the center of 

Iii r the display of the TIMING WAVEFORMS menu, you need to tell the 
logic analyzer when to trigger. Since the first event of interest is when Conditic 

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. 

Select the TIMING TRACE menu by presding the TRACE key. 

Set the trigger so that the logic analyzer triggers on the 
negative-going edge of the RAS. 

Place the cursor on the Then rund Edge field under the label 
RAS, then press SELECT. 

Place the cursor on the. (period) in the pop-up and press 
SELECT once. Pressing SELECT once in this pop-up changes 

a period to which indicates a negative- going edge. 

e. Place the cursor on Done and press SELECT. The pop.ap 
closes anda $ will he located in this field. The $ indicated an 
edge has been specified even though it can't he shown in the 
HEX base. 

T'ir1 L. r - 115)56 ¡CIII SPI) ¡[((flUSH 

b 
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Acquiring the 
Dita 

Now that you have configured and connected the logic analyzer, you 
acquire the data for your measurement by pressing the RUN key. The 

logic analyzer will look for a negative edge on the RAS signal and 
trigger if it vees one. When it triggers, the display switches to the 

TIMING V)AVEFORMS menu. 

F M MT - 1111155 SMCFUI1L 

crí] rrríL 5] 55 55155e 

The RAS label shows yoa the RAS signal and the CAS label shows you 
the CAS sgnal. Notice Ihe RAS signal goes low al or near the center of 
the waieform display arca (horizontal center). 

Now is the time to lewd the timing measurement demo file from the 
disk if you wish. The file name is TIMINGOEMO, Follow the 

procedure in Appendix B to load the file. 
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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 use 
this menu to find answers, you need to know some of the special 

symbols and their functions. The symbols are: 

TheXandO 
e The V 

The vertical dotted line 

Tile X and 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 0.000 s (see example below). 

ORSI TEST '- TIMING WAVEFORMS 

TOIIF S'FI 5 
.1 '1 

R, 0001010 LatrJ o to ori o 
L,,,,, o,1,J so [s MorkrJ 

SO'OOIR L oos o 00105 I O G O 
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The Y The V (inverted triangle) indicates the trace point. Remember, trace 
point = trigger 4- delay. Since delay in this example is 0.000 s, you will 

see the negative-going edge of the RAS signal at center screen under 
the V. 

The Vertical 
Dotted Line 

The vertical doUed line indicates the trigger point you specified in the 
TIMING TRACE SPECIFICATION menu. The vertical dotted line is 

at center screen ander the y and is superimposed on the 
negative-going edge of the RAS signal as shown. 

Jfpun tEST J- TISI 51, WAVEETRIIS 

ini V'tu 
I 

T.flt in Tilt n' 
j 

tu a 
I 

n' 
Fuit lu in Tnt uu El si [ T.urklii 

uju L24Es units r u ci 
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Cc :;vring t 
Dì)lay 

Display Resolution 

Now that you have acquired the RAS and CAS waveforms, you need to 
configure the TIMING WAVEFORMS menu for best resolution and 

to obtain your answer. 

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 Sec/Div by following these steps. 

RAS 

CAS 
06W/BEDO 

Place the cursor on See/Div and press SLECT The Sec/Div 

pop-up appears, showing you the current setting. 

While the pop-up is present, rotate the KNOR until your waveform 
shows you onty ene negative-going edge of the RAS waveform and 

one positive-going edge of the CAS waveform (see above). In this 
example 200 us is best. 

[LEES TEST 

To 

0000 t0 0 
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raking the 
IItasurement 

What you want to know is how much lime clapses between the Lime 

RAS goes low and the time CAS goes high again. You will use the X 
and O markers to quickly lind the answer. Remember, you specified 
the negative-going edge of the RAS to be your trigger point; therefore, 
the X marker should be on this edge if X to Trig = 0. 1f not, follow 

steps i and 2. 

Place the cursor on the X to Trig field and press SELECT. A 
pop-up will appear showing you the current time from the X 
marker lo the trigger; however, you don't need to worry about this 
number now. 

Rotate the KNOB to place the X marker on the negatise-going 
edge of th RAS waveform and press SELECT. The pop-up 

closes and displays X to Trig 0.000 s. 

Place the cursor on O to Trig and press SELECT Repeat step 2 

except place the O maker on the positive-going edge of the CAS 
waveform and press SELECT. The pop-up closes and displays 

O to Trig 710 us. 

JetI TEST 1- rISING NievO Sons 

lot E Time [o to Trig 
J 

o sJ [Time O 00 0 

o - 
o o ori [ 200 oej At 

To, t 200 no 0010g L 9_.AJ 

200 no 

ovo 
F 
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Finding the 
Answer 

Your answer could be calculated by adding the X to Trig and O to Trig 
(lines, 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 ils. Since the data hook specifies 

a minimum of 250 as, it appears your DRAM controller circuit is 

designed properly. 
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Summary You have just learned how to make a simple timing measurement with 
the 1-IP 1650B/5TB logic analyzer. You have: 

e specified a timing analyzer 

e assigned pod i 
e assigned bits 

e assigned labels 

e specified a trigger condition 

e learned which probes to connect 
e acquired thc data 
e configured the display 

e set the Sec/Div for best resolulions 

e positioned the markers for Ehe measurement answer 

You have seen how easy it is to use the timing analyzer to make timing 

measuremenls that you could have made with a scope. You can use the 
timing analyzer for any timing measurement that doesn't require 

voltage parametrics or doesn't go beyond the accuracy of the timing 
analyzer. 

The next chapter teaches you hosv to use the state analyzer. You will go 
through a simple slate measurement in the saine way you did the timing 

measurement in this chapter. 
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Using the State Analyzer 

Introduction In this chapter you will learn how to use the state analyzer by setting up 
the logic aialyzer lo make a simple state measurement. We give you the 

measurement results as actually measured by the logic analyzer, since 

you may not have the same circuit available. 

The exercise in this chapter is organized in a task format. The tasks are 
in the same order you will most likely use them once you become 

experienced. The steps in this formal are both numbered and lettered. 
The numbered steps state the step objective. The lettered steps explain 
how to accomplish each step objective. There is also an example of 
each menu after it has been properly set up. 

Row you use the steps depends on how much you remember from 
chapters 1 through 4. If you can set up each menu by just looking at the 

menu picture, go ahead and do so. If you need a reminder of what steps 
to perform, follow the numbered steps. If you still need more 

information about "how," use the Lettered steps. 

When you have finished configuring the lcgic analyzer for this exercise, 

you can load a file from the operating system disk. This file configures 
the logic analyzer the same way it is configured for this exercise. lt also 

loads the same data acquired for this exercise so you can see what it 
looks like on screen. 

In order to learn how to eonfigue the logic analyzer, we recommend 
that you follow the exercise to "Acquiring the Data" before loading the 
file from the disk. 

You can also compare your configuration with the one on the disk by 
printing it (if you have a printer) or making notes before you load the 

file. 
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ScMr'g with 
e State 

Ana yze r 

In this example assume you have designed a microprocessor controlled 
circuit. You have completed thc hardware, and the software designer 

has completed the software and programmed thc 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 a hardware or software problem. You need 

to do some testing to find a solution. 

.Vhat -.t1i I You decide to start where the microprocessor starts when power is 

Gifrg applied. We will describe a 68000 microprocessor; however, every 
processor has similar start-up routines. MasI.;? 

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 
catled "fetching the reset vector." 

l'he first thing you check is the time the microprocessor is held in reset. 
You lind 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: 

Set the stack pointer to a location you specify, which is in ROM at 
address locations O and 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. 
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What you decide to find out is: 

What ROM address does the microprocessor look at for the 
location of the stack pointer, and what is the stack pointer 
location stored in ROM? 

What ROM address does the microprocessor look at for the 
address where its first instruction is stored in ROM, and is the 

instruction correct? 

Does the microprocessor then go to the address where its first 

rnstruction is stored? 

Is the executable instruction stored in the first instruction location 
correct? 

Your measurement, then, requires verification of the sequential 
addresses the microprocessor looks at, and of the data in ROM at 

these addresses. If the reset vector fetch is correct (in this example), 

you will see the following list of numbers in HEX (default base) when 

your measurement results are displayed. 

+ 0000 000000 0000 
+0001. 000002 04FC 

+ 0002 000004 0000 
+0003 000006 8048 

+ 0004 008048 3E7C 

This list of numbers will he explained in detail later in this chapter in 

The State Listing.' 

HP 1650B/HP 1651B Using the State Analyzer 
Getting Started Guide 6-3 

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



o: Dc I 

Confire the 
Logic 4iayzer? 

In order to make this state measurement, you must configure the logic 
analyzer as a state analyzer. By following these steps you will configure 

Analyzer I as the state 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. 

L Using the field in the upper left corner of Ehe display, get the 
System Configuration menu on sere-en, 

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

Place Ehe cursor on System and press SELECT. 

2. In the System Configuration menu, chsnge the Analyzer i type to 
State. ti Analyzer i is already a state analyzer, go on to step 3. 

Place the cursor on the Type: and press SELECT. 

Place the cursor on State and press SELECT. 

Ogstem Contigurotion 

Ar.otqzor t 

SuE1 

Pod 

Pod 3 

Unousifoed Pod 

POd 4 

tOtOtOttt 

Pod 5 

O 0 tO it 
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3, Name Analyzer i 68000STAIL (optional) 

Place the cursor on the Name: field of Analyzer i and 

press SELECT. 

With the Alpha Entry pop-up, change the name to 
6S000STATE (see 'Alpha Entry Pop-up Menu" in chapter 4 if 

you need a reminder). 

4. Assign pods 1, 2, and 3 to the state analyzer. 

Place the cursor on the Pod i field and press SELECT. 

in the Pod i pop-up, pLace the cursor on Analyzer i and press 
SELECT. 

e. Repeat steps a and b for pods 2 and 3. 
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te 
-robs 

At this point, if you had a target system with a 68000 microprocessor, 
you 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. 

Pod 1 probes O through 15 to the data bus lines DO through D15, 
Pod 2 probes O through 15 to the address bus lines AO through 

AlS. 
Pod 3 probes O through 7 to the address bus lines A16 through 

A23. 
Pod 1, CLK (J clock) to the address strobe (LAS). 

Activity Indicators 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. 

ystem tontìyurntisn 

Analyzer 
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Conf Iguí ¡ng the Now that you have configured the system, you are ready to configure 

State Anatyzer the state analyzer. You wili be: 

Creating two naines (labels) for the input signals 
Assigning the channels connected to the input signals 
Specifying the State (J) clock 
Specifying a trigger condition 

1. Display the STATE FORMAT SPECIFICATION menu. 

a. Press the FORMAT key on the front panel. 

2, Name two labels, one ADI)R and one DATA. 

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

Place the cursor on Modify label and press SELECT. 

loo ¡n ¡'laiE] 

O r- 

- State EtErnit Specìtication 05a001rn ) 
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ç. With the Alpha Entry poup, change the name of the label to 
ADDR (see "Alpha Entry Pop-up Menu" in chapter 41f you 

need a reminder). 

d. Name the second label DATA by repeating steps a through e. 

3. Assign Pod i bits O through 15 to the label DATA. 

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

Any combination of bits may already be assigned to this pod; 
however, you will want all 16 bits assigned to the DATA label. 

The easiest way to assign is to press the CLEAR ENTRY key to 
un-assigned any assigned bits before you start. 

Place the cursor on the period under the 15 in the bit 
assignment pop-up and press SELECT. This will place an 

asterisk in the pop-up for bit 15, indicating Pod i bit 15 is now 
assigned to the DATA label. Repeat this procedure until all 16 

bits have an asterisk under each bit number. Place the cursor 
on Done and press SELECT to close the pop-up. 

Repeat step c for Pod 2 and the ADDR label to assign allia 
bits. 

Repeat step c except you will assign the lower eight bits (O - 
7) 

of Pod 3 to the ADDR label. 
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£,ecifyinj. the 1f you remember from "What's a State Analyzer" in Feeling Comfortable 

J Clock With Logic Analyzers, the state analyzer samples the dala under the 
control of an external clock, which is "synchronous" with your circuit 
under test. Therefore, you must specify which clock probe you will use 

for your measurement. In this exercise, you will use the J clock, which 
is accessible through pod 1. 

t.Select the STATE FORMAT SPECIFICATION menu by 

pressing the FORMAT key. 

2.Set the J Clock to sample on a negative-going edge. 

a. Place the cursor on the CWCK field and press SELECT. 

h, Place the cursor on the box just to the right of J in the pop.up 
(labeled OFF) and press SELECT. 

e. Place the cursor on j and press SELECT. 

d. Place the cursor on Done and press SELECT. 

15 
LcbO PcI 

TEl Siate ForciS t Spociticotion ( spoccey SyoiclS ) 
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Sp 
s 

fyîna 
Tri er 

Ccndtion 

To capture the data and place the data of interest in (he Center of the 
display o[the STATE LISTING menu, you need to tell the state 

analyzer when to trigger. Since the first event of interest is address 
0000, you need to tell the stale analyzer to trigger when it detects 

address 0000 on the address bus. 

(Select the STATE TRACE SPECIFICATION menu by pressing 
the TRACE key, 

2. Set (he trigger so that the state analyzer triggers on address 0000. 

a. Place the cursor on the lin the Sequence Levels field of the 
menu and press SELECT. 

VVST,,TE J- ATinE TReCE SPECTFTCATTT5 

Ahile e luring 

[Lrge Lg 

rlLeve 

u nus se se 

Armed sg 

P,rn j 

-j 

s.,, 

b. Place the cursor on Ihr 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 qualifiers. You can assign (hein a pattern for the trigger 
specification. 

Using the State Analyzer HP 1650B/HP 1651B 
6-lo Getting Started Guide 

Toce) Sequence level I 

LIAIT J 

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



e. Place the citrsor on the a option and press SELECT. 

Place the cursor on Done in the Se4uence Lesels pop-up and 

press SELECT. 

Place the cursor on the field to the right of the a under the 
label AIDR and press SELECT. 

With the keypad, press O (zero) until there are all zeros in the 
SpecEy Pattern: pop-up and then press SELECT. 

Your trigger specification now states: While storing anystate, trigger 

on "a" once and then store anystate." 

[L! !!ITTSTE - STAFF AFACE sItCIrICATIss 

o Ahile s loo Ing 'eflgs to te" 

Trigger on T I 

Store "eng stelo 

t lL 

grIseS Sg 

Pt, to 

When the stale analyzer is connected to your circuit and is acquiring 
data, it continuously stores until it sees 0000 on the address bus, then it 

will store anystate until the analyzer memory is filled. 
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Acquiring "le Ia Since you want to capture the data when the microprocessor sends 
address 0000 on the bus after powerup, 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 thai 
the microprocessor won't send address 0000 are very low. 

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

Appendix B io load the file. 
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The State The state listing displays three columns of numbers as shown: 

Lîsting 

L 

936 CL 
2E 61ES 
30 63 

- 4 F4 
004ES 003 
0092M 40ES 

(UI EEOC 
.0 

*2 004 0 
*0 0 6 04 

40 E 

* 0 4E 
* - lE 0 

oAt 0060050 

The First column of numbers arc the state line number locations as they 
relate to the trigger point. The trigger state is on line -i- 0000 in the 

vertical Center of the list area. The negative numbers indicate states 
occurring before the trigger and the positive numbers indicate states 
occurring after the trigger. 

The second column of numbers are the states (listed in REX) the state 
analyzer sees on the address bus. This column is labeled ADDR. 

The third cotumn of numbers are the states (listed in HEX) the state 
analyzer sees on the data bus. This column is tabcicd DATA. 
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Finding the 
A n swe r 

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

The 68000 always reads address locations 0, 2, 4, and 6 to find the stack 
pointer location and memory location for the instruction it fetches after 

power-up. The 68000 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 O 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 

he in address location 4 and the low word in locaüon 6. 

Since the software design calls for the reset vector to: 

set the stack pointer to O4FC 

read memory address location 8048 for its first instruction fetch, 

you are interested in what is on both the address bus and the data bus 
in states O through 3. You look at the following listing and sec that 

states O and i do contain address locations O 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 O4FC, which are correct. 

You then look at states 2 and 3. You see 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, 

+0000 000000 0000 

+ 0001 000002 O4FC 

+ 0002 000004 0000 

+ 0003 000006 8048 

+ 0004 008048 3E7C 
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So far you have verified that the microprocessor has correctly 
performed the reset vector search. The next thing you must verix is 

whether the microprocessor addresses the correct location in ROM 
that it was instructed to address in state 4 and whether the data is 

correct in this ROM location. From the listing you see that the address 
in state 4 is 008048, which is correct, but the instruction found in this 

location is 2E7C, which is not correct. You have found your problem: 
incorrect data stored in ROM for the microprocessor's first isstruction. 

+ 0000 000000 0000 (high word of stack pointer location) 
+ 0001 000002 O4FC (low word of stack pointer location) 
+ 0002 000004 0000 (high word of instruction fetch location) 

+0003 000006 8048 (low word of instruction fetch location) 
+ 0004 008045 2E7C (first microprocessor instruction) 

LI- SOSTE CeSTINO 
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Summary You have just learned how to make a simple state measurement with 
the HP 1.65DB 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 J clock 
specified a trigger condition 
acquired the data 

interpreted the state listing 

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 technique to 

capture and display related data on the microprocessor status, control, 
and various strobe lines. You are not limited to using this technique on 

microprocessors. You can use this technique any dine you need to 
capture data on multiple lines and need to sample the data relative to a 
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 l-4F 1651B, you do not have enough channels to 
simultaneously capture all the dala for a 68000. But, since you probably 

aren't working with 16-bit microprocessors, ibis example is still 
valuable because it shows you how to make the same kind of 

measurement on an eight-bit microprocessor. 
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Using the Timing/State Analyzer 

Introduction In this chapter you will learn how Io use the timing and state analyzers 
interactively by setting up the logic analyzer to make a simple 

measurement. We give you the measurement results as actually 
measured by the logic analyzer, since you may not have the same circuit 
available. 

The exercise in this chapter is organized differently than the exercises 
in the two previous chapters. Since you have already set up both the 

timing and state analyzers, you should he ready to set them up for this 

measurement by looking at the menu pictures. 

Any new set-ups in this exercise will be explained in task format steps 
like the previous chapters. 

How you use the steps depends on how much you remember from 
chapters 1 through 4. If you can set up each menu by just looking at Ehe 

menu picture, go ahead and do so. If you need a reminder of what steps 
to perform, follow the numbered steps. If you still need more 

information about how, use the lettered steps. 

When you have finished configuring the logic analyzer for this exercise, 

you can load a file from the operating system disk. This file configures 
the logic analyzer the same way it is configured for this exercise. lt also 

loads the same data acquired for this exercise so you can see what it 

hooks like on screen. 

In order to learn how to configure the logic analyzer, we recommend 
that you follow the exercise to "Acquiring the Data" before loading the 
file from the disk. 

You can also compare your configuration with the one on the disk by 
printing it (if you have a printer) or making notes before yo load the 

file. 

7 
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S-.'ì'ng wth 

Tfr:'ï :c/State 

'"J'm I 

Goin; to 
Measure? 

En 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 a hardware or software problem. You need 

to do some testing to find a solution. 

You also notice the circuit fails intermittently. More specifically, h only 

fails when the microprocessor attempts to address a routine that starts 
at address 8930, 

To see what might be causing the failure, you decide to start where the 
microprocessor goes to thc 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: 

whether the microprocessor addresses location 8930 
whether all the addresses within the routine 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 008930 BO3C 

+0001 008932 61FA 
+ 0002 008934 67F8 

+ 0003 008936 BO3C 

-- (1004 00892E COFA 
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How E 

CorifiUure 
Logic Analyzer? 

In order to make this measurement, you must configure the logic 
analyzer as a state analyzer because you want to trigger on a specific 

state (8930). You also want to veri that the addresses and data are 
correct in the states of this routine. 

Configure the logic analyzer so that Analyzer lis a state analyzer as 
shown: 

Sy0em Eunhsgurotion 

Pur 

Unottigne 11 P008 
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lock P 

Ac 

ATOR 
DATA 

Ott- 
-Of f- 
-Of f- 
-Of f- 

-Off- 
-Off-- 
-Off- 
-Off 

- Stats Cornai S055eIesatsOn 

POd 3 

TOL 
Clock 

Configure the STATE TRACE SPECIFICATION menu as shown: 

ÔA000STATE ]- STATE TRACE SPECIFICATION 

Ahi> e storing 
Tri gger oo 0" 

O Odre 

LFDO> o 
QRJfl 

3] SAAB] 

Pod O 

TIC 
Pod I 

TTL 

Clock 

Arelad 

SUO 

Pros fo r e 

Off 
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Coif>]i2 tb Now that you have configured the system, you arc ready to configure 
State l>eIsTer the state analyzer. 

Configure the STATE FORMAT SPECIFICATION menu as shown: 

Base> ceo F Has I 

005k dAllAdA 
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Connecting the 

AcquMng the 
Data 

At this point, if you had a target system with a 68000 microprocessor, 

you would connect thc logic analyzer (o your system. Since you will be 
assigning labels ADDR and DATA, you will hook the probes to your 

system accordingly. 

Pod i probes O through 15 to the data bus lines DO through D15 

e Pod 2 probes 0 through 15 to the address bus lines AO through 
A15 
Pod 3 probes O through 7 to the address bus lines A16 through 
A23 
Pod 1, CLIC (J clock) to the address strobe (LAS) 

Since you want lo capture the data when the microprocessor sends 
address 8930 on the bus, you press the RUN key to arm the stale 

analyzer. If the microprocessor sends address 8930, it will trigger the 
state analyzer and switch the display to the STATE LtSTING menu. 

We'll assume this is what happens in this example. 
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Probo-rn 
You look at this listing to see what the data is in states + 0000 through 

+ 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: 

500005163E STATE LaSTING 

+0000 008930 1303C 

+ 0001 008932 61FA 
+ 0002 008934 67F8 

-f 0003 008936 BO3C 

-t- 0004 1)0892E 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. 
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Wh.oìo 

Meimiiïnents 

Your first assumption is that incorrect data is stored to this memory 
location. Assume this routine is in ROM since it is part of the operating 

system for your circuit. Since the ROM is programmed by the software 
designer, you have the software designer verify whether or not the data 

at address 8932 is correct. The software designer tells you that the data 
is correct. Now what do you do? 

Now it's time to look at the hardware to see if it is causing incorrect 
dala when the microprocessor reads this memory address. You decide 

you want to see what is happening on the address and data buses 
during this routine in the time domain. 

In order to see the time domain, you need the timing analyzer. 

Since the problem exists during thc routine that starts at address 8930, 

you decide you want to see the timing waveforms on the address and 
data bus when the routine is running. You also want to see the control 

signals thai control the read cycic. You will then compare the 
waveforms with the timirg diagrams in the 68000 data book. 

Your measurement, then, requires verification of: 

correct timing of the control signals 
stable addresses and data during the memory read 

The control signals you must check are: 

system clock 
address strobe (AS) 

lower and upper data strobes (LDS and UDS) 
data transfer acknowledge (DTAcK) 

read/write (R/W) 
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how Do I tu order to make this measurement, you must re-configure the logic 

Liconflgure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer lasa 
state analyzer since you will use the state analyzer to trigger on address 

5:le Logic 
8930. 

Analyzer? 

C.'inectiri thcì At this point you would connect the probes of pods 4 and 5 as follows: 

Tlmir' 
Anis.." yzls.:r 

Pr °bE.s 

Configure the logic analyzer so Analyzer 2 is a timing analyzer as 
shown: 

System eonÍsgtrettnn 

Analyzer t 

Type 
. 

. 

tnt--n. t.. 

UnAssigned Pnd_ 

Pod 4 hit O to address strobe (As) 
Pod 4 hit Ito the system clock 
Pod 4 hit 2 to low data strobe (LDS) 
Pod 4 bit 3 to upper data strobe (UDS) 
Pod 4 bit 4 to the read/write (R/W) 
Pod 4 bit Sto data transfer acknowledge (DTACK) 
Pod Shits O through 7 to address lines AO through A7 

PodS bits 8 through 15 to data lines DO through D7 
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Configuriri: Fh Now that you have configured the system, you are ready to configure 

Timing Aryzer the timing analyzer. 

Configure the TIMING FORMAT SPECIFICATION menu as shown: 

Getting Started Guide 

Fee 
e ¡7000G 

0CC 1011g 

LACCI PCI 

CLOCK 
CS 

LOO 

DT 
P III 

ODOR 

e, 
-O, 

- TIMING FORMAT SPECIFICATION 

Configure the TIMING TRACE SPECIFICATION as sisown: 

__OIr-III----I 

SPARITI Sgmbele 
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:ie Your timing measurement requires the timing analyzer to display the 

T tr timing waveforms present on the buses when the routine is running. 
Since you triggered the state analyzer on address 8930, you want to Analyzer trigger the timing analyzer so the timing waveforms can be time 

Trgger correlated with the state listing. 

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

Display the TIMING TRACE SPECIFICATION menu. 

Place the cursor on the Armed by field and press SELECT. 

Place the cursor on the 6S000STATE option in the pop-up and 

press SELECT. 

Your timing trace specification should match the menu shown: 

STATE ANALYZER 

ARMA TIMENA 

ANALYZER 

Iun 
irYF Tiniss ¡leseE SPECTETCTTTTS 

Trece rnndeLjcZtS J 
Arre H b 

[nrnrncniocJ 

Lebst 

Denen 
r nO 

Pattern 

present Cnr J 30 no J 

Then find 

Hnquinitinnarnde ....neil 

J Hen I 

JnYI 

Jr. 

JoHns J 

J Hen J 

np J 

JLLTLK I nc J[LD _i luis I Jo TiTE [nun [Jso 

HYTLns, J Hen FYLZ[ Hen He, 

J X Jo 
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Time In order to time correlate the data, the logic analyzer must store the 
Corretat the timing relationships between states. Since the timing analyzer samples 
D asynchronously and the state analyzer samples synchronously, the logic 

ata analyzer must use the stored timing relationship of the data to 
reconstruct a time correlated display. 

To set up the logic anatyzer to keep track of these timing relationships, 

turn on a counter in the STATE TRACE SPECIFICATION menu. 
The following steps show you how; 

Display the STATE TRACE SPECIFICATION menu. 

Place the cursor in the field just below Count on the right side of 
the display and press SELECT. 

Place the cursor on the Time option and press SELECT. The 
counter will now he able to keep track of time for the time 

correlation. 
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Riwi: 
the Data 

Mixed Mode 

After you connect the probes of pods 4 and 5 to your circuit, all you 
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 timiiig analyzer after reconfiguring the 
STATE TRACE menu. Regardless of which menu is displayed, change 

the display to the Mixed mode. 

Now 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. 

The Mixed mode display shows you both the STATE LISTING and 
TIMING WAVEFORMS menus simultaneously. To change the 

display to the Mixed mode: 

I. 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: 

TU 001 
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Interpi etng the In the Mixed mode display the state listing is in the top half of the 

Da*.' screen and the timing waveforms are in the lower half. The important 
thing to remember is that you time correlated this display so you could 

see what is happening in the time domain during the faulty routine. 

Notice that the trigger point in both parts of the display is the same as it 

was when the displays were separate. The trigger in the state listing is 

in the box containing + 0000 and the trigger of the timing waveform is 

the vertical dotted line, 

As you look at the mixed display, you notice nothing wrong except the 
data at address 8932 is incorrect. However, you are seeing only one bit 

each of the address and the data. To see all the data and addresses in 

the timing waveform part of the display, you must overlap them 
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Overlappfrig 

avrrri 
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. To overlap waveforms, follow these steps: 

i. Place the cursor on the 00 of the ADDR 00 label and press 
SELECT. The following pop-up opens in which you specify the bit 

or bits of the address bus you want to overlap. 

2. Rotate the KNOB until allis displayed and press SELECT. All the 
address bits will be overlapped on one line. 

3. Repeat step 2 except overlap the data bits. 

ox006TInI 

560/01* 

00 

sp 
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bese b 

*006 
sex 

0003 006900 
0002 0004F4 
0001 0004Fb 
1*0000] 000930 

*000 006932 
*0002 000934 
*0003 006935 

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

7-14 Getting Started Guide 

6930 
6031 

00 F 

0319 
5*36 

24 05 
124 us 
26 *9 
24 us 
1,24 us 

I 600 Is 
J 

TISONS WOVEFOP 59 Irx9ger H24 90 os] 

0 leu 
] * s ] 0 Ss 1*199er r:1 

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



Fridn1g the 
Answer 

As you look at the overlapping waveforms, you notice there are 
transitions on the data lines during the read cycle, mdicating the data is 

unstable. You hase found the probable cause of the problem in this 
routine. Additional troubleshooting of the hardware will identify the 

actual cause. 

UNSTABLE DATA 
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Summary You have just learned how to use the timing and state analyzers 
interactively to lind a problem that first appeared to be a software 

problem, but actually was a hardware problem. 

You have learned to: 

trigger on anaLyzer with the other 
time correlate measurement data 

interpret the Mixed mode display 
overlap timing waveforms 

1f you have an HP 165th, 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. 
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Making Hrucopy Prints 

Intrdïctttn The HP 1650B/5113 Logic Analyzers allow you to print the 
configurations, waveforms, and listings. Whenever your printer is 

connected to your logic analyzer and you instruct it to do so, it will 
print what is currently displayed on screen, 

This chapter shows you how to set up the logic analyzer's Hp-IB and 
RS-232C interfaces for printers. If you have a Hewlett-Packard 
ThinkJet, QuietJet, or LaserJet series printer with the RS-232C 
interface, the RS-232C interface is already set up for you. 

If you have another kind of printer, refer to your printer manual for its 
interface requirements and change your logic analyzer's interface 

configuration as instructed. 

Hooking Up If your printer is already connected to the logic analyzer, skip to 
Your Printer 'Setting RS-232C for HP Printcrs' or Setting HP-IB for HP Printers. 

1f not, hooking up your printer is just a matter of having the correct 
HP-IB or R5-232C interface cable. Refer to the Front-Panel Reference 
manual you received with your logic analyzer. 
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SetUn.; 
S-232C for H 

rnters 

All you have to do to set the interface for any of the previously listed 
Hewlett-Packard series printers with the RS-232C interface is to set the 

printer type in the External 110 Port Configuration subnsenu. 

To set the printer type, follow these steps: 

Display the I/O menu by pressing the I/O key. 

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

You will see the following submcnu: 

If the Printer connecled to field displays RS-232C skip to step 4. 
Otherwise, place the cursor in the Printer connected to HP-IB 

field and press SEI ECT. The Printer connected to switches from 
HP-IB to RS-232C. 

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

Place the cursor on Done and press SELECT. The logic analyzer 
will display the menti that was displayed when you selected the 
t/O menu. 

Making Hardcopy Prints HP 1650B/HP 1651B 
8-2 Getting Started Guide 

Externo I/O Port Con gura ti (Inne) 

Printer C-Hnntttod to RA-232C II nrconntcttd to 

OS-232C Cennigerntinn OPIO Confugerotton 

[Ûniì<trJ HPTS Address 

Onto Titi 

SOtO ti ti 

Pont2 L stntj 

Stud rote tact I 

Printer Infornintinn 

Printer t 
I roper width 

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



. The following attributes of the RS-232C interface must be set to the 
for correct configuration for your printer: 

rrIP Protocol 
number of data bits 
number of stop bits 

parity type 
Baud rate 
paper width 

You can set all of these attributes for your printer by following this 
proceduse: 

ri 

1.Presse'k 
2.°- - 

j the I/O menu. 

When the pop-up is open, eu t e uption your 
pIiu..: ... 

:d . ECT. The pop-up closes, placing 

your selection in the box. Repeat this step for all attributes that 

you need to change. 

Place the ewsor os One and press SELECT. The logic analyzer 
will display the menu that was displayed when you selected the 
1/O menu. 
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Se9r: 
fo! ;P r:s 

The I-tP 1650B/51B interfaces directly with HP PCL printers 
supporting the printer command language. These printers must also 

support 1-IP-IB and Listen Always. Printers currently available from 
Hewlett-Packard with these features include: 

e HP 2225A Thinkjet 
HP 2227B QuietJct 
HP 3630A option 002 PaintJet 

Note 
d 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 
(SRO) when controlling a printer. The SRQ enable setting for the 
HP-IB printer has no effect on the 1-IP 1650B/1651B operation. 

For LIP-tB printers, the Printer connect to field must be set Io 1-IP-IB 

in the 1/0 Port Configuration menu. You access the 110 Port 
Configuration menu by first accessing the I/O menu, then the I/O Port 
Configuration. 
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Starting the When you are ready to print, you will need to know whether there is 

P rin)ut more data than is displayed on screen. In cases where dala is off screen 
(i.e., format specifications with all pods assigned to a single analyzer), 
you need to decide whether you want ail the data or just the data is on 

screen. 

If you want just what is on screen, start the printout with the Print 
Screen option. 1f you want all the data, use the Print All option. Both 
options are rn the I/O menu. 

Once you decide which option to use, start the printout by placing the 

cursor on the print option (screen or all) and pressing SELECT. 

E/O MENU 

Dotte 
Print Screen 
Print All 
Disc Operations 

I/O Port Configuration 
External BNC Configuration 
Selftests 

HP 1650B/HP 1651B Making Hardcopy Prints 
Getting Started Guide 8-5 
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Print All The Print all option prints flot 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 il has no off-screen data. 

Use this option when you want tu print all the data in menus like: 

Timing and State Format Specifications 
State Trace Specifications 
State Listing 

What Happens When you press select to start the printout, the I/O menu pop-up 
.1rr.: disappears and an advisory PRINT in progress appears in the top 

center of the display. 'While the data is transferred to the printer the Prntoi.It? 
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. 
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Summary Now that you have configured the RS-232C or HP-IB interface for your 
printer, you can make hardcopy printouts of anything that the logic 

analyzer dsplays. This is a valuable feature when you need to keep 
records of configurations and measurements. 
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Logic Analyzer Turn-on Check List 

This appendix summarizes the steps you take to turn on the 
HP 16508/518 logic analyzers The details of the turn-on procedures 
are in Chapter 1 of this booklet. 

Check the rear-panel line voltage indicator for the proper setting. 
Change the setting if necessary. 

Make sure you have the proper 3-wire grounded AC power cable. 

Make sure the rear-panel line switch if Off. 

Connect the power cable to the rear-panel line connector and a 
properly grounded power receptacle. 

Make sure the yellow shipping disk is removed from the disk drive. 

Insert the operating system disk in the disk drive. 

Turn the logic analyzer on with the rear-panel line switch. 

When the logic analyzer completes its self-tests, it then loads the 
operating system from the disk. When the operating system has been 

completely loaded, the System Conflguration menu will he displayed. 
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Long Demo Files fr-rn the Disk 

To load the demo files from the disk, follow these steps: 

Press the 1/0 key on the front panel 

Place the cursor on * Disk Operations and press SELECT. 

The disk drive indicator light will come on telling you the logic analyzer 
is reading the disk. When the disk is read, the logic analyzer will show 

you the directory of files on the disk. 

Press the up/down ROLL key to activate the roll function. 

Rotate the KNOB to place your file selection in the center of the 

screen. The center of the screen has an arrow on each side of the 
display area pointing toward the center. 

When your file selection is in the center, it will he displayed in bold 

type. 

Press the up/down ROLL key again to deactivate the file selection 
function. 

Note 
Check to see what is displayed in the field in the upper left of the menu. 

tf Load is displayed, skip sleps 6 and 7. 

Place the cursor in the field in the upper left of the menu and press 
SELECT. 

PIace the cursor on Load and press SELECT. The popup will 

close and place Load n this field. 

lIP 1650B/HP 1651B Loading Demo Files from the Disk 
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Verify that your file selection is displayed in the box to Ehe right of 
Load from flic. if it is not, repeat step 4. 1f 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 menu you want to see. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


