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In This Book

The User’s Reference manual contains field and feature definitions
which explain the details of the instrument operation. Use this part of
the manual set for information on what the menu fields do and what
they are used for. This manual covers all HP 1660 Series analyzers.

The User’s Reference is divided into chapters covering general
product information, probing, and front panel interface operation. In
addition, there are separately tabbed chapters for each analyzer
menu, a chapter for error messages, and a chapter for instrument
specifications. The common menu fields which are found in the
majority of menus have been placed in a separate chapter. You will be
referenced back to the "Common Menu Fields" chapter when these
field are encountered.

How to use this reference

Few engineers and technicians read reference information from start
to finish. In most cases the information is needed in a hurry and by
specific topic. If you reference by topic, just turn back the tab that
identifies the menu you are currently in, then look up the field name
in the table of contents which is located at the beginning of each
chapter.

Analyzer type considerations

In the Configuration menu you have the choice of configuring an
analyzer machine as either a State analyzer or a Timing analyzer.
Some menus in the analyzer will change depending on the analyzer
type you choose. For example, since a Timing analyzer does not use
external clocks, the clock assignment fields in the Format menu will
not be available.

If a menu field is only available to a particular analyzer type, the field
is designated (Timing only) or (State only) after the field name. Ifno
designation is shown, the field is available for both types.
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Logic Analyzer Description

The HP 1660 Series Logic Analyzers are part of a new generation of
general-purpose logic analyzers. The HP 1660 Series consists of four
different models ranging in channel width from 34 channels to 136
channels. All models have 100-MHz state and 500-MHz timing speeds
and are designed as full-featured stand-alone instruments for use by
digital and microprocessor hardware and software designers. All
models have HP-IB and RS-232C interfaces for hard copy printouts
and control by a host computer.

The HP 1660A has 130 data channels and six data/clock channels.
The HP 1661A has 96 data channels and six data/clock channels.
The HP 1662A has 64 data channels and four data/clock channels.

The HP 1663A has 32 data channels and two data/clock channels.

Memory depth is 4 Kbytes per channel in all pod pair groupings, or
8 Kbytes per channel on one pod of a pod pair (half channel mode).

Measurement data is displayed as data listings and waveforms, and
can also be plotted on a chart or compared to a reference image. In
addition, measurement data and instrument configurations can be
stored to a DOS formatted disk.

The 100-MHz state analyzer has master, master/slave, and
demultiplexed clocking modes available. Measurement data can be
stamped with state or time tags. For triggering and data storage, the
state analyzer uses 12 sequence levels with two-way branching, 10
pattern resource terms, 2 range terms, and 2 timers.

The 500-MHz timing analyzer has conventional, transitional, and glitch
timing modes with variable width, depth, and speed selections.
Sequential triggering uses 10 sequence levels with two-way
branching, 10 pattern resource terms, 2 range terms, 2 edge terms
and 2 timers.
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General Information
User Interface

User Interface

The HP 1660 Series analyzers have several easy-to-use user interface
devices: the knob, the front panel arrow keys and keypad, the optional
mouse, and the optional keyboard.

Front panel arrow keys move the highlighter to identify the desired field,
then a front panel Select key is pressed to activate the field. The knob
quickly moves the highlighter (cursor) in certain menus to highlight options
to select and to quickly change numeric assignment fields.

The keypad on the front panel is used to enter alpha and numeric data into
assignment fields. An optional full size keyboard and an optional mouse are
also available.

To select a field with the optional mouse, position the cursor (+) of the
mouse over the desired field and press the button on the upper-left corner of
the mouse. The optional keyboard can control all instrument functions by
using special function keys, the arrow keys, and the Enter key. Alpha and
numeric entry is simply typed in.

See Also "Using the Optional Keyboard and Mouse" found later in this manual for
more information.
"Using the Front-Panel Interface” found later in this manual for more details
on using the standard interface devices.
Alpha and numeric
Display keypads
Keyboard
{optional)
Mouse
{optional)
Front-Panel Interface Devices
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General Information
Configuration Capabilities

Half channel 100 MHz

Full channel 100 MHz

Configuration Capabilities

The four analyzer models in the HP 1660 Series offer a wide variety of
channel widths and memory depth combinations. The number of data
channels range from 34 channels with the HP 1663A, up to 136 channels
with the HP 1660A. In addition, a half channel acquisition mode is available
which doubles memory depth from 4 Kbytes to 8 Kbytes per channel while
reducing channel width by half.

The configuration guide below illustrates the memory depth/channel width
combinations in all acquisition modes with all analyzer models.

State Analyzer Configurations
HP 1660A HP 1661A HP 1662A HP 1663A
8K-deep /68 chan. 8K-deep /51 chan. 8K-deep /34 chan. 8K-deep /17 chan.
65 data 48 data 32 data 16 data
+ + + +
3 data or clock 3 data or clock 2data or clock 1 data or clock
4K-deep /136 chan.  [4K-deep/102chan.  |4K-deep /68 chan. 4K-deep / 34 chan.
130 data 96 data 64 data 32data
+ + + +
6 data or clock 6 data or clock 4 data or clock 2 data or clock

State Analyzer Configuration Considerations
¢ Unused clock channels can be used as data channels.

e With Time or State tags turned on, memory depth is reduced by half.
However, full depth is retained if you leave one pod pair unassigned.

® Maximum of 6 clocks in the HP 1660A model.
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Conventional
half channel 500 MHz

Conventional
full channel 250 MHz

Transitional
half channel 250 MHz

Transitional
full channel 125 MHz

Glitch
half channel 125 MHz

Timing Analyzer Configurations

General Information

Configuration Capabilities

HP 1660A HP 1661A HP 1662A HP 1663A
8K-deep / 68 chan. 8K-deep /51 chan. 8K-deep /34 chan. 8K-deep / 17 chan.
65 data 48 data 32 data 16 data
+ + + +
3 data orclock 3 data or clock 2data or clock 1 data or clock
4K-deep /136 chan.  |4K-deep/102chan.  [4K-deep /68 chan. 4K-deep / 34 chan.
130 data 96 data 64 data 32data
+ + + +
6 data or clock 6 data or clock 4 data or clock 2 data or clock
8K-deep /68 chan. 8K-deep /51 chan. 8K-deep /34 chan. 8K-deep / 17 chan.
65 data 48 data 32data 16 data
+ + + +
3 data or clock 3 data or clock 2 data or clock 1 data or clock
4K-deep /136 chan.  [4K-deep/102chan.  |4K-deep /68 chan. 4K-deep /34 chan.
130 data 96 data 64 data 32data
+ + + +
6 data or clock 6 data or clock 4 data or clock 2 data or clock
4K-deep / 68 chan. 4K-deep /51 chan. 4K-deep / 34 chan. 4K-deep / 17 chan.
65 data 48 data 32data 16 data
+ + + +
3data orclock 3 data or clock 2 data or clock 1 data or clock

Timing Analyzer Configuration Considerations
® Unused clock channels can be used as data channels
¢ In Glitch half channel mode, memory is split between data and glitches.
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General Information
Key Features

Key Features

Key features of the HP 1660 Series are listed below:

100-MHz state and 500-MHz timing acquisition speed.

Variety of channel widths ranging from 34 channels with the HP 16634,
up to 136 channels with the HP 1660A.

Lightweight, passive probes for easy hookup and compatibility with
previous HP logic analyzers and preprocessors.

HP-IB and RS-232C interfaces for programming and hard copy printouts.
Variable setup/hold time in the State analyzer.
External triggering to/from other instruments through rear-panel BNCs.

4 Kbytes-deep memory on all channels with 8 Kbytes-deep in half channel
modes.

Marker measurements.

12 levels of trigger sequencing for state and 10 levels of sequential
triggering for Timing.
Both state and timing analyzers can use 10 pattern resource terms,

2 range terms, and 2 timer/counters to qualify and trigger on data. In
addition, the timing analyzer has 2 edge terms.

100-MHz time and number-of-states tagging.
Full programmability.

State/State and mixed State/Timing displays.
Compare, Chart, and Waveform displays.

Integral disk drive supporting DOS and LIF formats for storage of
instrument setups and measurement data.
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General Information
Accessories Supplied

See Also

Accessories Supplied

The table below lists the accessories supplied with your logic analyzer. If
any of these accessories are missing, contact your nearest Hewlett-Packard

sales office.

Accessories Supplied

Accessory HP Part No. Quantity
Probe tip assemblies 01650-61608 Note 1
Probe cables 16550-61601 Note 2
Grabbers (20 per pack) 5090-4356 Note 1
Probe grounds (2 inch) 5959-9334 Note 1
Demo Training Kit £2433-60004 1
Software Kit 01660-68704 1
User’s Reference 01660-90904 1
Programming Reference 01660-80902 1
Service Guide 01660-90901 1
Accessories pouch 01660-84501 1

Note 1 Quantities :

Note 2 Quantities :

8 - 1660A
6 - 1661A
4 - 1662A
2 - 1663A

4 - 1660A
3 -1661A
2 - 1662A
1-1663A

Accessories for HP Logic Analyzers if you need additional accessories.
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General Information
Accessories Available

See Also

Accessories Available

There are a number of accessories available that will make your
measurement tasks easier and more accurate. You will find these listed in
Accessories for HP Logic Analyzers.

Preprocessor Modules

The preprocessor module accessories enable you to quickly and easily
connect the logic analyzer to your microprocessor under test.

Included with each preprocessor module is a 3.5-inch disk which contains a
configuration file and an inverse assembler file. When you load the
configuration file, it configures the logic analyzer for making state
measurements on the microprocessor for which the preprocessor is designed.

Configuration files from other analyzers can also be loaded. For information
on translating other configuration files into the analyzer, refer to
"Preprocessor File Configuration Translation and Pod Connections” in the
Probing chapter.

The inverse assembler file is a software routine that will display captured
information in a specific microprocessor’s mnemonics. The DATA field in the
State Listing is replaced with an inverse assembly field. The inverse
assembler software is designed to provide a display that closely resembles
the original assembly language listing of the microprocessor’s software. It
also identifies the microprocessor bus cycles captured, such as Memory
Read, Interrupt Acknowledge, or I/O Write.

Many of the preprocessor modules require the HP 10269C General-Purpose
Probe Interface. The probe interface accepts the specific preprocessor PC
board and connects it to five connectors on the general-purpose interface to
which the logic analyzer probe cables connect.

Accessories for Logic Analyzers for a list of preprocessor modules and their
descriptions.
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See Also

Probing

This chapter contains a description of the probing system for the logic
analyzer. It also contains the information you need for connecting the
probe system components to each other, to the logic analyzer, and to
the system under test.

Probing Options

You can connect the logic analyzer to your system under test in one of
the following ways:

HP 10320C User-Definable Interface (optional).

Microprocessor and bus specific interfaces (optional).

Standard general-purpose probing (provided).

Direct connection to a 20-pin, 3M-Series type header connector
using the optional termination adapter.

The HP 10320C User-Definable Interface

The optional HP 10320C User-Definable Interface module combined
with the optional HP 10269C General Purpose Probe Interface allows
you to connect the logic analyzer to the microprocessor in your target
system. The HP 10320C includes a breadboard that you custom wire
for your system.

Another option for use with the interface module is the HP 10321A
Microprocessor Interface Kit. This kit includes sockets, bypass
capacitors, and a fuse for power distribution. Also included are
wire-wrap headers to simplify wiring of your interface when you need
active devices to support the connection requirements of your system.

Accessories for HP Logic Analyzers for additional information about
the interface module and the microprocessor interface kits.
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Probing

Microprocessor and Bus Specific Interfaces

There are a number of microprocessor and bus specific interfaces
available as optional accessories that are listed in the Accessories for
HP Logic Analyzers. Microprocessors are supported by Universal
Interfaces or Preprocessor Interfaces, or in some cases, both.

Universal Interfaces are aimed at initial hardware turn-on, and will
provide fast, reliable, and convenient connections to the
microprocessor system.

Preprocessor interfaces are aimed at hardware turn-on and
hardware/software integration, and will provide the following:

e All clocking and demultiplexing circuits needed to capture the
system’s operation.

¢ Additional status lines to further decode the operation of the CPU.

¢ Inverse assembly software to translate logic levels captured by the
logic analyzer into microprocessor mnemonics.

Bus interfaces will support bus analysis for the following:

¢ Bus support for HP-IB, RS-232C, RS-449, SCSI, VME, and VXI.

General-Purpose Probing

General-purpose probing involves connecting the logic analyzer
probes directly to your target system without using any interface.
General-purpose probing does not limit you to specific hookup
schemes, for an example, as the probe interface does.

General-purpose probing uses grabbers that connect to both through
hole and surface mount components. General-purpose probing comes
as the standard probing option. You will find a full description of its
components and use later in this chapter.

The Termination Adapter

The optional termination adapter allows you to connect the logic
analyzer probe cables directly to test ports on your target system
without the probes.

21



Probing

The termination adapter is designed to connect to a 20 (2x10)
position, 4-wall, low-profile, header connector which is a 3M-Series

3592 or equivalent.

Termination Adapter
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Preprocessor File Configuration Translation and Pod Connections
The HP 1660-series analyzers can load state configuration files
created by HP 1650-series, 16510B, 16540A/D and 16550A analyzers.
The following table gives information on the recommended
configuration files to use for a number of preprocessors and universal
interfaces, in addition to the minimum pod count of a 1660-series
analyzer.

If you have version 5.0 or later preprocessor configuration software,
the HP 16550 files are usually recommended. An alternate
configuration file is given in case your preprocessor software is earlier
than version 5.0.

In most cases, the pods will connect as specified in the preprocessor
manuals. In the cases where the connection is different, refer to the
notes listed at the end of the table.
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Software and Hardware Translation information

Preprocessor
Number

10314D
E24098

103058

E2426A/B
E2423A
103118

103116

103166
E2403A

E2438A
E2401A

E2420A
E2406A
E2415A

Target Microprocessor

80386DX:
w/ math Coprocessor:

80286 State:
Timing:

8086:
8088:

68020/68EC020
SCSI-2
68000/010 DIP:
68010:

GP Probes:
68010:

68000/010 PGA:
63010:

68030

80486 Ul All Pods:
16-bit status:

R4000

R3000:

extended cache:
multi-processor:
68040

68030

MCS-51 RUPI-44:
MCS-51:

RUPI-44:
MSC-51:

HP 16550 File to Load
F80386D_1 (6)
F80386D_87 (6)

F80286S (7)
F80286T (9)

F8086_l
F8088_|

F68020/FEC020 (20)
FSCSI12 (32)
F68000_1

F&8010_I

F68000_P
F68010_P

F68000
F68010

F68030 (18)

Ul_486_21 (2)
UI_486_20 (4)

F_R4K (42)
FR3KA (43)
FR3KB (43)
FR3KC {43)
F68040 (18)
F68030 (19)
FRUPI44 (17)
FMCS51 (17)

ARUPI44
AMCS51

Alternate File
C80386D_1 (6)
C80386D_87 (6)

€80286S (8)
C80286T (10), (11)

C8086_L| (12)
C8088_I (12)

C68020_IP/None (20)
ESCSI2ST

€68000_1 (21)
C68010_! (21)
C68000_P (21)
C68010_P (21)

C68000_I (21)
C68010_| (21)

C68030_{P (19)

Ul_486_19 (3)
U1_486_15 (5)

None

R3K_A_D
R3K_B_D
R3K_C_D

C68040 (18)
C68030_1 (18)
CMRUP51_I
CMCS51_

CMRUP51_51
CMCS51_51

Minimum Analyzer
Required

1660/1661
1660/1661

1660/1661/1662
1660/1661

1660/1661/1662
1660/1661/1662

1660/1661
1660/1661/1662/1663
1660/1661/1662
1660/1661/1662
1660/1661/1662
1660/1661/1662

1660/1661/1662
1660/1661/1662

1660/1661

1660
1660/1661

1660

1660

1660

1660

1660/1661
1660/1661
1660/1661/1662
1660/1661/1662

1660/1661/1662/1663
1660/1661/1662/1663




Preprocessor
Number

E2418A
103418

E2432A

E2431A

103428

103426

103008
E2413B
E2414B

E2435A
E2412A
E2416A

E2424B

E2419A
103156
10315H

Target Microprocessor
TMS32020/C25:
8KAcq:

1553 A/B

80960CA All Pods:

dma:
interrupts:

TMS320C30/31 All Pods:

primary bus:

expansion bus:

prim. bus w/exp. status:
RS232/HPIB HPIB:
RS232:

RS449:

HPIB State:
Timing:

280

68331/2

68302:

8K Acq:

Address Ranging:
i860XR

i860XP

MCS-36:
8K Acq:

68340:
evs:

68HC16
68HC11 DIP
68HC11 PLCC

HP 16550 File to Load

€320C25
F320C25 (41)

F1553

P1960CA_03 (15)
PI960CA_03 (15)
PI960CA_02 (16)

R_320C30 (37)
P_320C3X
0_320C30 (39)
0_320C30
FHPIB (33)
FRS232
FRS443

FHPIB
FHPIB

FZ80

F68332 (26)
F68302 (28)
F68302 (28)
E68302_6 (30)
i860XR3
F_i860XP (13)

FMCSg6
FMCS36D

F68340 (23)
FEV340 (24)

FHC16 (31)
F68HC11
F68HC11

Alternate File

C320C25_B
None

C1553

P1960CA_03 (15)

None

PI960CA_02 (16)

1_320C30 (38)
A_320C3X
B_320C30 (40)
None
CHPIB_51
CRS232_51
CRS449_51

CHPIB_G
CHPIB_G (44)

CZso_i
C68332 (27)
68302 (29)
None
E68302_6 (30)
i860XR1 (14}

None

CMCSs6C
None

None
£68340 (25)

None
None

None

Probing

Minimum Analyzer
Required

1660/1661/1662
1660/1661

1660/1661/1662/1663
1660

1660/1661

1660/1661

1660

1660/1661/1662
1660/1661/1662
1660/1661
1660/1661/1662/1663
1660/1661/1662/1663
1660/1661/1662/1663

1660/1661/1662/1663
1660/1661/1662

1660/1661/1662/1663
1660/1661
1660/1661/1662
1660/1661
1660/1661/1662

1660

1660

1660/1661/1662
1660/1661

1660/1661/1662
1660/1661/1662

1660/1661/1662
1660/1661/1662
1660/1661/1662




Preprocessor
Number

E2411B
E2434A

E2434B

E2441B
E2442A

103108

10308B

Probing

Target Microprocessor

80486

80186/88 EA/XL:
Timing:

80186/88 EB State:
Timing:

VMENXI

320C50/51:
8K Acq:

68008:
GP Probes:

6809/6809E:
GP Probes:
6809E:

HP 16550 File to Load

Pl486_04 (1)

F80186S
F80186T

F80186S
F80186T

FE2441S (34)

D_320C5x (35)
E_320C5x (36)

None
None

None
None
None

Alternate File

None

None
None

None
None

None

None
None

C68008_| (22)
C68008_P (22)

C6809_|
C6809_P
C6803E_P

Minimum Analyzer

Required
1662/1661

1660/1661/1662
1660/1661/1662

1660/1661/1662
1660/1661/1662

1660/1661

1660/1661/1662
1660/1661

1660/1661/1662
1660/1661/1662

1660/1661/1662
1660/1661/1662
1660/1661/1662
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The following notes give information on special pod-to-pod
connections when certain configuration files are used.

Note

(1 E24118B file P1486_04

2411B probe P6 P5 P4 P3 P2 P1
label BURST  ADDR ADDR DATA DATA STAT
to 1660 pod 4 8 ) 3 2 1
to 1661 pod 4 6 5 3 2 1
(2) E2403A file Ul_486_21
E2403A probe J7 Jé6 Js J4 J3 J2 J1
label STAT_1 STAT_2 ADDR STAT_3 ADDR DATA DATA
to 1660 pod 7 8 3 5 4 1 2
(3) E2403A file UI_486_19
E2403A probe J7 Jé J5 Ja J3 J2 J1
label STAT_1 STAT_2 ADDR STAT_3 ADDR DATA DATA
to 1660 pod 1 4 5 7 6 2 3
(4) E2403A file Ul_486_20
E2403A probe J7 Jé J5 J3 J2 J1
label STAT_1 STAT_2 ADDR ADDR DATA DATA
to 1660 pod 7 8 3 4 1 2
to 1661 pod 5 6 3 4 1 2
{5) E2403A file Ul_486_15
E2403A probe J7 J5 J3 J2 Ji
label STAT_1  ADDR ABDDR DATA DATA
to 1660 pod 7 3 4 1 2
to 1661 pod 5 3 4 1 2
(6) 10314D files F80386D_|
F80386D_87
C80386D_|
C80386D_87
10269C probe
label 5 4 3 2 1
to 1660 pod STAT ADDR ADDR DATA DATA
to 1661 pod 7 4 3 2 1
5 4 3 2 1
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m

8)

(9)

(10)

(1)

Probing

E24098B file F80286S
10269C probe
label

to 1660
to 1661
to 1662

E24098B file F80286S
E2409A file F80286_S
10269C probe

label

to 1660
to 1661
to 1662

E2409B file F80286T
10269C probe
label

to 1660
to 1661
to 1662

E24098B file F80286T
10269C probe
label

to 1660
to 1661
to 1662

E2409A file C80286_T
10269C probe
label

to 1660
to 1661
to 1662

5
T_CONT

_DATA

t T~ —f P

—f

DATA

H b

_DATA

-~ —f

—

DATA

O

_DATA

[Z % 5 e K]

3
STAT/
ADDR

2
ADDR

www

ADDR

-

ADDR

1
DATA

1
DATA

w W W

1
DATA




Note

(12)

(13)

(14)

(15)

(16)

(17)

103058 files

C8086_1|

C8088_|

10269C probe 1
label DATA
to all 166x pod 3
E2412A file F_i860XP

E2412A probe P9
label ADDR
101660 pod 6
E2435A file i860XR1

E2435A probe P7
label DATA_B
101660 pod 5
E2432A file

PI960CA_03

E2432A probe P7
label DREQ
to 1660 pod 7

to 1661 pod -
E2432A file

PI960CA_02

E2432A probe P7
label DREQ
to 1660 pod 7

to 1661 pod -
E2415A files

FRUPI44

FMCS51

10269C probe 5
label PORT1
to 1660 pod 8

to 1661 pod 6

to 1662 pod 4

P8
ADDR

P6
DATA

P6
XINT

P6
XINT

STAT/
ADDR

P7
STAT
2

P5
DATA
7

P5
ADDR

PS
ADDR
4

ADDR

W ww

P6
DATA_B
8

P4
DATA_B

P4
ADDR
5

P4
ADDR

DATA

- ad

P5
DATA_B

P3
ADDR

P3
DATA

P3
DATA

P3
DATA

P2
ADDR
3

P2
DATA

P2
DATA

2

Probing

P2 P1
DATA STAT

P1
STAT

P1
STAT

P1
STAT

1
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(18)

(19)

(20)

(21)

(22)

Probing

E24208 files

F68040

C68040

E2420B probe P5

label STAT

to 1660 pod 7

to 1661 pod 5

E2406A files

F68030

C68030_|

103166 files

F68030

C68030_IP

probe P5

label ADDR

to 1660 4

to 1661 4

E2426A,B files

F68020

FEC020

C68020_IP

E2426A B probe Pé

label IPL

to 1660 pod 8

to 1661 pod 6

10311B,G files

€68000_|

C68010_|

C68000_P

C68010_P

10311B,G probe 3

label STAT/
ADDR

to all 166x pod 2

103108 files

C68008_|

C63008_P

10269C probe 3

label STAT/
ADDR

to all 166x pod 2

P4
DATA

P4
ADDR
3

PS5
STAT

ADDR

ADDR

P3
DATA

P3
STAT

P4
ADDR
4

DATA

1
DATA

P2
ADDR

P2
DATA

P3
ADDR
3

P1
ADDR

P1
DATA

P2
DATA
2

P1
DATA
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(23)

(24)

(25)

(26)

(27)

(28)

(29)

E2424B file F68340
E2424B probe
label

to 1660 pod

to 1661 pod

to 1662 pod

E2424B file FEV340
68340 EVS probe
label

to 1660 pod

to 1661 pod

to 1662 pod

E2424A file C68340
68340 EVS probe
label

to all 166x probe

E2413B file F68332
E2413B probe
label

to 1660 pod

to 1661 pod

to 1662 pod

E2413B file F68332
E2413B probe
label

to all 166x pod

E24148B file F68302
E2414 B probe
label

to 1660 pod
to 1661 pod
to 1662 pod

E24148B file C68302
E2414 B probe
label

to all 166x pod

P5
STAT

P4
STAT/
ADDR

P4
STAT/
ADDR
2

P4
ADDR

P4
ADDR

P3

ADDR

P3
ADDR

P3
ADDR

P1
DATA

Probing

P1

DATA
1

P1
DATA
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Note

(30)

31

(32)

(33)

(34)

(35)

Probing

E2414B file E68302_6

E2414 B probe P6
label WDOG
to 1660 pod 8

to 1661 pod 6

to 1662 pod -
E2419A file FHC16

E2419A probe P6
label P6
to 1660 pod 8

to 1661 pod 6

to 1662 pod -
E2423A file FSCSI2

E2423A probe 2
label DATA
to 1660 pod 3

to 1661 pod 3

to 1662 pod 3

to 1663 pod 2
103428 file FHPIB

10269C probe 3
label Dlos
to all 166x pod 2
E2441A file FE2441S

E2441A probe P6
label IRQ
to 1660 pod 8

to 1661 pod 6
E2442A file D_320C5x

E2442A probe P5
label Serial
to 1660 pod 4

to 1661 pod 4
101662 pod 4

P5 P4

IACK  STAT/
ADDR

4 2

4 2

4 2

P5 P4

STAT  ADDR

7 4

5 4

2 4

1

STAT

1

1

1

1

2

DATA/

STAT

1

P5 P4

STAT  ADDR

7 4

5 4

P4 P3

JTAG  ADDR

2 7

2 5

- 2

P3
ADDR

P3
ADDR

P2
STAT

3

P2
iPL

P2
DATA

P1
DATA

P1
DATA

P1
DATA
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(36)

37)

(38)

(39)

(40)

(41)

(42)

E2442A file E_320C5x
E2442A probe

label

to 1660 pod

to 1661 pod

E2431A file R_320C30
E2431A probe
label

to 1660 pod

E2431A file |_320C30
E2431A probe
label

to 1660 pod

E2431A file 0_320C30
E2431A probe
label

to 1660 pod
to 1661 pod
to 1662 pod

E2431A file B_320C30
E2431A probe
label

to all 166x pod

E2418A file F320C25
E2418A probe

label

to 1660 pod

to 1661 pod

E2438A file F_R4K
E2438A probe
label

to 1660 pod

P3
ADDR

5
P6
DATA_B
8

P6
DATA_B
7

P6
DATA

Pé
DATA

J2
ADDR

P7
DATA_B
1

P2
STAT

P5
DATA_B

5

PS
DATA_B
6

Ps
DATA

w W w

PS
DATA

Ji
DATA

Pé
ADDR
6

P1
DATA

P4
STAT/
ADDR
4

P4
STAT/
ADDR
2

PS
ADDR
5

P3 P2
ADDR  DATA
3 2
P3 P2
ADDR  DATA
1 4
P4 P3
DATA  DATA
8 7

Probing

P1
DATA

P1
DATA

P2
STAT
4

P1
STAT
3




Note

(43)

(44)

Probing

E2401A files
FR3KA

FR3KB

FR3KC
E2401A probe
label

to 1660 pod

103426

file CHPIB_G timing
to 1660 pod

to 1661 pod

to 1662 pod

P?
STAT

(Either
6

P6 P5 P4
ADDR ADDR STAT
8 7 4
Probe)

P3
DATA
3

P2
DATA
2

P1
STAT
1




Probing
General-Purpose Probing System Description

General-Purpose Probing System Description

The standard probing system provided with the logic analyzer consists of a
probe tip assembly, probe cable, and grabbers. Because of the passive
design of the probes, there are no active circuits at the outer end of the
cable. The rest of this chapter is dedicated to general-purpose probing.
The passive probing system is similar to the probing system used with
high-frequency oscilloscopes. It consists of a series RC network

(90 kQ in parallel with 8 pF) at the probe tip, and a shielded, resistive
transmission line. The advantages of this system include the following:

® 250 Q in series with 8-pF input capacitance at the probe tip for minimal
loading.

e Signal ground at the probe tip for high-speed timing signals.

¢ Inexpensive, removable probe tip assemblies.

Probe Tip Assemblies

Probe tip assemblies allow you to connect the logic analyzer directly to the
target system. This general-purpose probing is useful for discrete digital
circuits. Each probe tip assembly contains 16 probe leads (data channels),
1 clock lead, a pod ground lead, and a ground tap for each of the 16 probe
leads.

GROUND LEAD (LONG)
5959-9335
(PKG. OF S) PROBE LEAD

5859-9333

/ (PKG. OF 5)

GROUND LEAD (SHORT)
5959-9334

/ (PKG. OF S5)
\oN\

PROBE HOUSING

|__PROBE TIP ASSEMBLY
(21650-61608)

01650E39

Probe Tip Assembly




Probe lead connector

Probing
General-Purpose Probing System Description

Probe and Pod Grounding

Each pod is grounded by a long, black, pod ground lead. You can connect
the ground lead directly to a ground pin on your target system or use a
grabber. To connect the ground lead to grounded pins on your target
system, you must use 0.63-ram (0.025-in) square pins, or use round pins
with a diameter of 0.66 mm (0.026 in) to 0.84 mm (0.033 in). The pod
ground lead must always be used.

Each probe can be individually grounded with a short black extension lead
that connects to the probe tip socket. You can then use a grabber or the
grounded pins on your target system in the same way you connect the data
lines.

When probing signals with rise and fall times of < 1 ns, grounding each
probe lead with the 2-inch ground lead is recommended. In addition, always
use the probe ground on a clock probe.

Probe Leads

The probe leads consists of one 12-inch, twisted-pair cable; one ground tap;
and one grabber. The probe lead, which connects to the target system, has
an integrated RC network with an input impedance of 100 kQ in parallel
with approximately 8 pF, and all in series with 250 Q. The probe lead has a
two-pin connector on one end that snaps into the probe housing.

Probe ground

Probe Ground Lead
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Probing
General-Purpose Probing System Description

Grabbers

The grabbers have a small hook that fits around the IC pins and component
leads. The grabbers have been designed to fit on adjacent IC pins on either
through hole or surface mount components with lead spacing greater than or
equal to 0.050 inches.

Probe Cable

The probe cable contains 18 signal lines, 17 chassis ground lines and two
power lines for preprocessor use. The cables are woven together into a flat
ribbon that is 4.5 feet long. The probe cable connects the logic analyzer to
the pods, termination adapter, HP 10269C General-Purpose Probe Interface,
or preprocessor. Each cable is capable of carrying 0.33 amps for
Preprocessor power.

DO NOT exceed this 0.33 amps per cable or the cable will be damaged.

Preprocessor power is protected by a current limiting circuit. If the current
limiting circuit is activated, the fault condition must be removed. After the
fault condition is removed, the circuit will reset in one minute.

Minimum Signal Amplitude

Any signal line you intend to probe with the logic analyzer probes must
supply a minimum voltage swing of 500 mV to the probe tip. If you measure
signal lines with a voltage swing of less than 500 mV, you may not obtain a
reliable measurement.

Maximum Probe Input Voltage
The maximum input voltage of each logic analyzer probe is +40 volts peak.

Pod Thresholds

Logic analyzer pods have two preset thresholds and a user-definable pod
threshold. The two preset thresholds are ECL (-=1.3 V) and TTL (+1.5 V).
The user-definable threshold can be set anywhere between —6.0 volts

and +6.0 volts in 0.05 volt increments.

All pod thresholds are set independently.
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Assembling the Probing System

Assembling the Probing System

The general-purpose probing system components are assembled as shown to
make a connection between the measured signal line and the pods displayed

in the Format menu.
Pod A1
— —
( )
D G
‘ Pod Poir J L Pod Pair J Pod Pair J
PR -

[T ) [ 1 1L ] j | m— ][ ][ ]
—
——
—
—
—
—
—
01660E13

Connecting Probe Cables to the Logic Analyzer




Probing
Assembling the Probing System

Connecting Probe Cables to the Logic Analyzer

All probe cables are installed at Hewlett-Packard. If you need to replace a
probe cable, refer to the Service Guide that is supplied with the logic
analyzer.

Connecting the Probe Tip Assembly to the Probe Cable

To connect a probe tip assembly to a cable, align the key on the cable
connector with the slot on the probe housing and press them together.

Probe tip assembly

Probe cable

Connecting Probe Tip Assembly
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Assembling the Probing System

Disconnecting Probe Leads from Probe Tip Assemblies
When you receive the logic analyzer, the probe leads are already installed in

the probe tip assemblies. To keep unused probe leads out of your way
during a measurement, you can disconnect them from the pod.

To disconnect a probe, insert the tip of a ball-point pen into the latch
opening. Push on the latch while gently pulling the probe out of the pod
connector as shown in the figure.

To connect the probes into the pods, insert the double pin end of the probe
into the probe housing. Both the double pin end of the probe and the probe
housing are keyed so they will fit together only one way.

0105011

Installing Probe Leads
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Assembling the Probing System

Connecting the Grabbers to the Probes

Connect the grabbers to the probe leads by slipping the connector at the end
of the probe onto the recessed pin located in the side of the grabber. If you
need to use grabbers for either the pod or the probe grounds, connect the
grabbers to the ground leads in the same manner.

Connecting Grabbers to Probes
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Assembling the Probing System

Connecting the Grabbers to the Test Points

The grabbers have a hook that fits around the IC pins and component leads.
Connect the grabber to the test point by pushing the rear of the grabber to
expose the hook. Hook the lead and release your thumb as shown.

-

~

-

Q
A

Connecting Grabbers to Test Points
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The Front-Panel Interface

This chapter explains how to use the front-panel user interface. The
front and rear-panel controls and connectors are explained in the first
part of this chapter followed by a series of "How to Use" examples.

The front-panel interface consists of front-panel keys, a knob, and a
display. The interface allows you to configure the instrument by
moving between menus and setting parameters within the menus.
The interface then displays the measurement results. In general,
using the front-panel interface involves the following processes:

® Selecting the desired menu with the MENU keys.

¢ Placing the cursor on the desired field using the arrow keys and by
rotating the knob.

¢ Selecting and displaying the field options or current data by
pressing the Select key.

® If necessary, selecting lower level options or entering new data by
using the knob, arrow keys, or the keypad.

¢ Starting and stopping data acquisition by using the Run and Stop
keys.

If you want to step through the examples on using the interface,

simply turn the power Off, then back On. Start with the section,

"How to Select Analyzer Menus."




Using the Front-Panel Interface

Front-Panel Controls

In order to apply the user interface quickly, you should know what the
following front-panel controls do.

Clear entry key
) Don‘t Care key
Display +/- key Hexadecimal
' . key keypad
Disk drive
4 T
l Menu keys
Run/Conti
Select/Done keys k:;/ ontinue
Arrow keys Stop key
Knob Print/All
key
Page keys
L \ N —-——Z——g J
k=‘]
Front-Panel Layout Cursor Line switch  Shift key Alpha keypad

The Cursor

The cursor (inverse video field) highlights interactive fields within the
menus that you want to use. Interactive fields are enclosed in boxes in each
menu. When you rotate the knob or press the arrow keys, the cursor moves
from one field to another.

MENU Keys

The menu keys allow you to quickly select the main Analyzer menus or the
System menus in the logic analyzer. These keys are System, Config, Format,
Trigger, List, and Waveform.




Using the Front-Panel Interface

System Menu Key The System key allows you to access the System
subset menus. The subset menus are the Disk, RS-232 / HP-IB, Utilities,
and Test menus.

Config Menu Key The Configuration menu key accesses the
Configuration menu. The Configuration menu is used to turn on
analyzers, name the analyzers, and assign pod pairs to the analyzers.

Format Menu Key The Format menu key accesses either the Timing
Format or State Format menus. The menu accessed depends on the
type of analyzers turned on and what analyzer was accessed last. The
Format menu is used to select the acquisition mode, assign data
channels and clocks within the pod pairs, select the threshold level, and

set the clocking arrangement.

Trigger Menu Key The Trigger menu key accesses either the Timing
Trigger or State Trigger menus. The menu accessed depends on the

type of analyzers turned on and what analyzer was accessed last. The
Trigger menu is used to build the data qualifying and trigger instructions.

List Menu Key The List menu key accesses either the Timing Listing
or the State Listing menus. In addition, if the List key is pressed a
second time, the Compare and Mixed Display menus become available.
The available menus depend on the type of analyzers turned on and
what analyzer was accessed last. The Listing menu displays state or
timing data, in a list format, at each clock cycle in the system under test.
Reference markers are also set in the Listing menu.

Waveform Menu Key The Waveform menu key accesses either the
Timing Waveform or State Waveform menus. In addition, if the
Waveform key is pressed a second time, the Chart and Mixed Display
menus become available. The available menus depends on the type of
analyzers turned on and what analyzer was accessed last. The
Waveform menu displays state or timing data in an oscilloscope-type
format with time on one axis and logic highs and lows on the other axis.
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Using the Front-Panel Interface

Select Key

The Select key initiates an interface action that is dictated by the field
currently highlighted. The highlighted field could be an option field within a
pop-up, a toggle field, an assignment field, or a Done field. For example, if
the field is a Done field, you just press the Select key to finish that task.
When option fields are selected, they either save the highlighted selection
into the configuration, or they access other pop-ups requiring another
selection or assignment. When you select an option, the pop-up either
closes automatically with the Select key or it closes when you select the
Done field.

When toggle fields are selected, the field will automatically switch to the
other choice.

When you select an assignment field, it opens. When the Select key is
pressed in an opened assignment field, either a highlighted option is
assigned, or keypad entries are assigned. Then the assignment field closes.

Done Key

The Done key stops any field selection and assignment actions by saving the
current selections and closing the opened pop-up. In some fields, its action
is the same as the Select key.

Arrow Keys

The arrow keys move the cursor around the menu in a horizontal and
vertical direction, according to the direction of the arrow.

Knob

The knob has four major functions, depending on what field or pop-up menu
you are in. The knob allows you to do the following:

e Increment/decrement numeric values in numeric pop-up menus. Roll the
offscreen display containing such things as data listings, the resource
term list, sequence level list, or labels. Depending on what display is
rolled, the direction can be left, right, up, or down.

e Move the cursor from option to option within a selection list.
® Move the cursor from field to field within an assignment field.
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Using the Front-Panel Interface

Page Keys

The Page keys roll offscreen display data such as pods, labels, resource
terms, data listings, and waveforms one screen at a time. To roll data in an
up and down direction, press the up or down Page keys. To roll data in a left
to right direction, press the blue shift key prior to the left or right Page key.
When the blue shift key is pressed followed by a left or right arrow key, only
one page roll occurs. For multiple left or right paging, you must repeat the
two-key process.

If there are multiple items in a menu that need paging, the field contining
the item name turns dark indicating it is rollable. The Page keys work
independant of the knob. If there are up and down rollable data, simply
press the up or down front-panel Page keys. If there are left and right
rollable data, press the blue shift key, then the left or right Page key
(Shift+Page). This two-key sequence is repeated for each paged screen.

Run/Rep Key
The Run key starts a data acquisition in any run mode you specify. After

the acquisition, the analyzer (state or timing) is automatically forced into
the last display menu accessed.

To start a single run, press the Run/Rep key. To start a Repetitive run, press
the blue shift key, then press the Run/Rep key.

Stop key

The Stop key allows you to stop data acquisition or printing. After the
acquisition is stopped, the data displayed onscreen depends on which run
mode (single or repetitive) was used to acquire the data. In the repetitive
mode, Stop halts acquisition after the last completed single acquisition
cycle. In single mode, Stop causes the single data acquisition to be aborted
and partial data is displayed. If you print a hard copy, the Stop key stops the
print.

Print/All Key

The Print/All key starts a hard copy print of the screen and any data that
appears on that screen. To print all data that is offscreen, press the blue
shift key prior to pressing the Print/All key.




Using the Front-Panel Interface

Don’t Care Key

The Don't Care key allows you to enter don't cares (Xs) in binary, octal, and
hexadecimal pattern assignment fields. In Alpha Entry fields, this key enters
a space and moves the underscore marker to the next space.

Clear Entry Key

The Clear entry key allows you to clear assignment fields of alpha entries,
channel assignments, and numeric entries. When you press the Clear entry
key in an alpha assignment field, a cursor appears that indicates the start
point for new alpha entry.

+ Key
The + key allows you to change the sign (£) of numeric variables.

. (period) Key
The period key allows you to enter a period in a numeric entry, turn offa
channel assignment, or enter a period in an alpha assignment.

Hexadecimal Keypad

The hexadecimal keypad allows you to enter numeric values in numeric
entry fields. You enter values in the four number bases Binary, Octal,
Decimal, and Hexadecimal. The A through F keys are used for both
hexadecimal and alpha character entries.

Alpha Keypad

The alpha keypad allows you to enter letters in alpha entry fields. You enter
letters in fields where a custom name is desired.

Disk Drive

The disk drive is a 3.5 inch, double-sided, double density drive. Besides
loading the operating system, it allows you to store and load logic analyzer
configurations and inverse assembler files. There is a disk eject button
located on the right side. Press this button to eject a flexible disk from the
disk drive. The disk drive also has an indicator light. This light is
illuminated when the disk drive is operating. Wait until this light is out
before removing or inserting disks.
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Rear-Panel Controls and Connectors

In order to é,pply the user interface quickly, you should know what the
following front-panel controls do:

Line Power Module External Trigger BNCs

Fan

]
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and Mouse

HP-IB Connector Connector RS-232C Connector Pod Cable Connectors

Rear Panel Layout

Line Power Module

Permits selection of 110-120 or 220-240 Vac and contains the fuses for each
of these voltage ranges.

External Trigger BNCs

The External Trigger BNCs provide arm out and arm in connections. When
the Arming Control is configured in the Trigger menu, the Arm In signal
enters through the External Trigger In BNC and the Arm Out signal
generated by the analyzer leaves through the External Trigger Out BNC.

Intensity Control
Allows you to set the display brightness to a comfortable level.




Using the Front-Panel Interface

Pod Cable Connectors

These are keyed connectors for connecting the pod cables. Depending on
the analyzer model, you will see a different number of pod cables.

RS-232C Connector

Standard DB-25 type connector for connecting an RS-232C printer or
controller.

HP-IB Connector
Standard HP-IB connector for connecting an HP-IB printer or controller.

Keyboard and Mouse Connector

Standard HP keyboard/mouse connector for connecting an optional
keyboard and/or mouse.

Fan

Provides cooling for the logic analyzer. Make sure air is not restricted from
the fan and rear-panel openings.
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How to Select the Analyzer Menus

There are two ways of selecting the Analyzer menus.
1 Press any one of the five front-panel Analyzer MENU keys.

— IMENUC——— )

Config Format

Analyzer menu keys

Trigger Listing Wave -
form

2 Or, press the front-panel arrow keys and move the cursor to the menu
Name field as shown below, then press the Select key.

Menu name field
(Anelyzer ) Configurstion ]
Anslyzer 1 Anslyzer 2
-
Type: Type: ort Unsssigned Pods

A1l cecccccccncaceea J-{fA7? N_|[R3: L.
A —— K.J{RE: P_JLA4: M.

———

Menu Name Field
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3. Press the Up/Down arrow keys or turn the knob to highlight the desired
menu name as shown below, then press the Select key.
In many applications, both analyzers are turned on. Inthese cases, ifa
front-panel MENU Kkey is pressed twice, all corresponding menus for that
MENU key become available.

Aneiyzer

Anslyzer 1
Neme: | HACHINE | Format MACHINE 1

Type: Timind yrigger MACHINE 1 Unassigned Pods
T T | (s
. . [ -
Menu selection list fixes Displey &,' ................ J

Waveform MACHINE 1

Debug NACHINE 1

Complete Menu Selection List
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System key

How to Select the System Menus

One of the six MENU keys is the System key. You use the System key to
access a set of menus that are used to configure system level parameters for
the I/O bus, clock, display, and the disk drive operations. To access the
menus under the System key, perform the following steps:

1 Press the System MENU key.

JIMENUC——)

System

2 Press the arrow keys to highlight the menu Name field, then press the
Select key.

3 Press the Up/Down arrow keys or turn the knob to highlight the desired
System menu name as shown below, then press the Select key.

Menu name field
!
G
RS-232 / HP-IB

System menu uttisttes
Selection List Filename i1 e Description

[~ Test

ROH i66X.sysiem.0 117248 HPI56X ROt Sof tuare  V0S5.01

SYSTEM1 166X.system.1 214784 HP166X System Sof tware V;iii:

SYST.032 166X.020_syst 430848 100MHZ State/SOO0NHZ Time VO0S.iC

Disk Space(blocks) — Totel: 6077 Free: 3097 Largest: 3097

System Menus Selection List
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To return to one of the Analyzer menus, do the following:
4 Press any of the five Analyzer MENU keys.

Another way to look at the System menu set and the Analyzer menu set is
shown.

(- JMENU [ -
Analyzer keys
Systom) | ((Config | (Format )
System key Configuration
Trigger Listing ;I;:;.o - Format
Trigger
Listing
Disk Mixed Display
RS-232/HP-IB Waveform
Utilities Chart
01660E05 Compare
System vs Analyzer Menu Sets
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How to Select Fields

The process of selecting individual fields within the main menus is simply to
highlight the desired field and then press the Select key. However,
depending on what type of field you select, you will either see a pop-up
menu appear, or will see an immediate assignment in a toggle type field.

Pop-up Menus

The pop-up menu is the most common type of menu you see when you

select a field. When a pop-up appears, you see a list of two or more options.

The pop-up closes after at least one of the options are selected. The

following example guides you through field selection within a pop-up menu.
1 Press the front panel Trigger MENU key.

2 Press the arrow keys to highlight the sequence level 1 field as shown,
then press the Select key.

l(anelyzar J( Trigger nmAcHINE 1 ]

Timing Sequence Levels "',"5' Arming ]
o - Control
Timing sequence level ——ED TRIGGER on s~ > B ns

Acquisition
number 1 field
Trigger

v Terms ¢
2
s ) )
c
3

Sequence Level 1

&



Using the Front-Panel Interface

3 Press the arrow keys to highlight the "Trigger on" field as shown, then
press the Select key.

A second pop-up appears with all the variable choices for the "Trigger on"
field.

N Insert Level Sequence Level 1 Delete Level 1

“Trigger on" field TRIGGER on CD “

G Else Branch not availsble uith > or < duratton

Timer Control is not availeble in leve! 1
- )

*Trigger on" Field

4 Press the arrow keys or turn the knob to highlight any variable field,
then press either the front panel Done or Select keys.

Pop-up menus of this type do not contain a Done field. They close
automatically when you press either the Select key or the Done key, but do
not close the original pop-up.

5 To Close the original pop-up press the Done key.

You can also close the original pop-up by moving the cursor to the Done field
within the pop-up and pressing the Select key.
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Toggle Fields
Some fields will simply toggle between two options (like, On/Off). The
following example illustrates a toggle field in the Format menu.

1 Press the Format MENU key.

2 Press the arrow keys to highlight the Polarity field as shown below,
then press the Select key.

The Polarity field toggles between positive (+) and negative (=) each time
you press the Select key. You can also toggle this particular field with the
front-panel + key.

(Anaryzer Formst MACHINE | }

Timing Acquisition Mode
Conventional Full Channel 2S0 MKz
l Clock Inputs I[Pnc a2 X T J(Posar J ™M )

KJ 15, 087 .00

ss0sscsccssscess

Polarity field

Lad2
Labd
Lebd
Labs
Lab6
Leb?
Lab8

—

Polarity Toggle Field
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How to Configure Options

With one exception, the process of selecting an option within a pop-up menu
is the same as selecting any typical field in a main menu. When an option is
selected, it may be necessary to access several pop-up menus before all the
parameters of an option are configured. An example of selecting options is
illustrated in the Trigger menu.

1 Press the Trigger MENU key.

2 Press the arrow keys to highlight the Acquisition Control field as
shown, then press the Select key.

(Anaiyzer }( Trigger mACHINE 1 )

Timer
Timing Sequence Levels 12 Arming

control

G TRIGGER on “e” > B ns Acquistition
Control
Clear
Trigger

L

Acquisition control
field

TTernse

:

>

c

¢ _J|Cx)
Acquisition Control Field

3 With the Acquisition Mode Automatic field highlighted, press the
Select key.
By selecting the Acquisition Mode Automatic field, you toggle the field to
manual operation where you can configure features like the trigger position
and sample rate.

4 Press the arrow keys to highlight the Trigger Position Field, then press
the Select key.

5 Press the Up/Down arrow keys or turn the knob to highlight a trigger
position setting. Then, press the Select key.

6 To close the Acquisition Control pop-up, press the Done key.
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How to Enter Numeric Data

There are a number of pop-up menus in which you enter numeric data. The
two major types are as follows:

e Numeric entry with fixed units.

e Numeric entry with variable units (for example, ms and us).

An example of a numeric entry menu in which you enter both the value and
the units is the pod threshold pop-up menu.

Press the Format MENU key.

Press the arrow keys to highlight the pod threshold field as shown
below, then press the Select key.

(Aneryzer ) Format  MACHINE 1 )

Timing Acquisition MHode
Conventional Full Channel 2S00 MHz
l Clock Inputs l[no a2 X ™ J(roa At X T

B7 ...

Pod threshold field

KJ__157.7C 0 15...87 ....0

I essnsscssssssnsen I

Lab2

Lab3
Leda
LabS
Labé
Leb?

Lad8
e

Pod Threshold Field
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3 Press the Up/Down arrow keys or turn the knob to highlight the User
field, then press the Select key.

4 Press the arrow keys or turn the knob to set the units assignment field
to V or mV as shown below.

(Anetyzer J( Formst  cusTommane )
[ Timing Acquisition Mode ] m
Conventional Full Chennel 250 MH2
Units assignment
field

l Clock Inputs I(Pnﬂ A2 l TL l
K3

1S5 ...

87 ...

Led!
Lab2
Lab3
Lab4a
Labs
Labé
Leb?
Labg

Units Assignment field

5 Enter a value using the Hex keypad. If you want a negative threshold
voltage, press the + key on the front panel.

6 To close the numeric assignment field, press the Select or Done keys.
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How to Enter Alpha Data

You can customize your analyzer configuration by giving names to several
items:

® The name of each analyzer.
® Labels.

¢ Symbols.

® Filenames.

® File descriptions.
Press the Config MENU key.

Press the arrow keys to move the cursor to the Analyzer 1 "Name" field
as shown.

(Anetyzer J(  contigurstion ]

Anslyzer 1 Anolyzer 2
Neme: | HACHINE 1
Type: Type: ort Unassigned Pods

ATY cccccmenea"" J] A7 N.|{R3: L.
o —— K.JL A8 P.J{A4: .

[ —

Analyzer Name Field
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3 Using the alpha keypad, enter a custom name as shown below.

A custom name can contain up to 10 letters. As you type the new name, the
old name is overwritten.

(Anatyzer )(C  configuration )

Analyzer 2

Anslyzer 1
Name :

Type: Type: Unassigned Pods
A1 3 (A7 N (A3 L
a2: k.Jlne: P R4: n.

[ L, -
T p— -

Alpha Entry

When you are finished entering a custom name, press the Done or
Select keys.

Changing Alpha Entries If you want to make changes or corrections
in the alpha entry field, use the arrow keys or the knob to position the
underscore marker under the character you want to change and type the
new letters. To quickly clear the Name field, you can press the Clear
entry key.




Using the Front-Panel Interface

Analyzer 1

How to Roll Offscreen Data

If there is offscreen data, it must be rolled back onscreen before it can be
viewed or acted upon. The types of data you typically find located offscreen
are Labels, Pods, Terms, Sequence Levels, and data listings. Each of the
data types have a roll field. These roll fields indicate offscreen data by
becoming a dark selectable field with small arrows showing the direction the
data is rolled. In addition, a roll indicator appears that indicates which
rollable field is currently active.

There are two ways to roll data. One is with the knob, the other is with the
Page keys. The following exercise demonstrates both ways by first having
you assign enough data to create offscreen data, then rolling the data.

Using the Knob

Press the Config MENU Kkey.

Press the arrow keys to move the cursor to the A3/A4 pod pair field in
the Unassigned Pods list, then press the Select key.

Press the Up/Down arrow keys or rotate the knob to move the cursor to
the custom name for Analyzer 1 as shown below, then press the Select
key.

You should now have pod pairs A1/A2 and A3/A4 assigned to Analyzer 1.

(Aneryzer ) Configuration  } l

Anslyzer 1 Anoiyzer 2

Neme: CUSTIMNRIE
Tope:

Configuration menu
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4 Press the Format MENU key.
5 Notice the roll indicator in the Pods roll field as shown. Rotate the
knob and notice how pods Al through A4 are rolled left and right.

(Ane1yzer )( Formst  nACHINE 1 ) |
((conventinmes et erimm 50 mz
Pods roll field with
roll indicator LClock Inputs &ud A4 I T‘ﬂ.j (Poﬂ A3 I TTL )
(¢ Poas )

Labels roll field

Labdt
Lab2
Lab3
Lob4d
LebS
Labé
Leb?
Labgé

Pods and Labels Roll Field

6 Press the Down arrow key to move the cursor to the Labels roll field
directly below the Pods roll field, then press the Select key or just turn

the knob.
7 Notice the roll indicator now switches to the Labels roll field. Rotate
the knob and notice how the column of labels roll up and down.

Using the Page Keys

8 Press the Up/Down Page keys and notice how the column of 1abels page
up and down.

9 Press the Up arrow key to move the cursor back to the Pods roll field,
then press the Select key.

10 Press the blue shift key, then press a Page key.

The left and right page keys must be proceeded by the blue shift key each
time. Repeat this two key sequence to page the Pods left and right.




Using the Front-Panel Interface

ot

How to Use Assignment/Specification Menus

There are a number of assignment fields which you must assign or specify
what you want the analyzer to do. Menus of this type are as follows:

® Assigning pod channels and clock channels to labels.
® Specifying patterns.
® Specifying edges.

Assigning Pod and Clock Channels
The channel assignment fields in both state and timing analyzers appear in
the Format menus and work identically. It should be noted that if you don’t
see any channel assignment fields, it merely means you do not have any
pods assigned to this analyzer or any labels turned on. The convention for
channel assignments is as follows:

* (asterisk) indicates assigned channels

. (period) indicates un-assigned channels
To assign channels to an analyzer, do the following exercise:
Press the Format MENU key.

Press the arrow keys to move the cursor to the channel assignment
field as shown below, then press the Select key.

(Anatyzer J( Format  mAacWINE 1 )
Timing Acquisttion Mode
Conventionsl Full Channel 250 IMH2

Clock Inputs ](PncM X ™ J(rosas X ™M )

¢ Labels ¢ 1S ... 87 ....0

toi | [+]] P | T - Channel assignment
Lab2 field

Lab3

Lebd

LabsS

Lab6

Lab?

Labg

Channel Assignment Field
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When the channel assignment field is selected, an assignment pop-up
appears showing you the bit or channel to be assigned, and the two
choices directly above it.

(Aratyzer Formst MACHINE | )

Conventional Full Channel 250 Mz

Timing Acquisition Hode ]

Ladl

[ Clock lnputsj (Pesaa )} T J(Pocas X ™ )
)
¢+ Labels &

HKJ 1870787700000

| | P

L8b2

Lab3

Lebd

LabS

Lab6

Lab?

L8b8

Channel Assignment Pop-up

3 Turn all channels on (assign an asterisk) by either pressing the Select
key or by pressing the Up arrow key.
Individual bits or channels are highlighted by moving the cursor side to side
with the left/right arrow keys or by rotating the knob. The Select key
toggles the current choice. The up arrow assigns a channel, and the down
arrow unassigns a channel. In addition, the entire bank of channels are
assigned or cleared by pressing the Clear entry key.

4 When you are finished assigning channels, press the Done key.

Assignment choices

Assignment pop-up
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Specifying Patterns

Certain assignment fields require bit patterns to be specified. Patterns can
be specified in any one of the available number bases, except ASCII. A
pattern can contain a value or a "Don’t care.”

The convention for "Don’t cares" in these menus is an "X" except in the
decimal base. If the base is set to decimal after a "don’t care" is specified, a $
character is displayed.

To specify a pattern, perform the following exercise:

Press the Trigger MENU key.

Press the arrow keys to move the cursor to the assignment field for the
"a" resource term as shown.

[(nnalyzcr )( Trigger nacuINE 1 ) I

Timing Seguence Levels Timerh™ arming
-2l contrar J|
@ TRIGGER on “a® > B ne Acquisition
Control

Cleor I
Trigger

+Terms ¢
“

Resource term "a
assignment field

R

1]
[
d

Resource Term Assignment Field

Using the Hexadecimal keypad, enter a pattern, then press the Select
key.

In addition to using the numeric keypad, you can enter "Don’t cares” into the
entire assignment field by pressing the Clear entry key.
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Certain assignment fields require edge assignments to be specified. An edge

can be specified in any one of the available number bases.

You can select positive-going ( 1 ), negative-going ( { ), either edge (1) or

no edge (.).

To specify an edge, perform the following exercise:

1 Press the Trigger MENU key.

2 Press the arrow keys to move the cursor to the Edge 1 assignment
field as shown, then press the Select key.

I@gzﬂL‘fﬂggor MACHINE | ]

Timing Sequence Levels

@ TRIGGER on "8* > 8 ns

Timerl” arming
- -] Control

Acquisition
Control

Cleer
Trigger

SLebels

+Terms & @
Edge! C:J
Edge2 (E

:

>

Edge and Glitch Assignment Field

Edge assignment
field

69



Using the Front-Panel Interface

When the Edge and Glitch assignment field is selected, an assignment
pop-up appears showing you the bit or channel to be assigned, and the five
choices directly above it.

(Aneryzer )J( Trigger HACHINE 1 ]
Timing Sequence Levels "’“’5 Arming
Control l

@ TRI e specifies e glitch
3 specifies either & rising or felling edge JAcquisition
4 specifies & falling edge Control
t specifies & rising edge
Clear
Trigger

. is used to merk o chonnel as Don’t Care
Fon Edge and glitch
selection list
| °]

Edge and Glitch Selection List

3 Press the Up/Down arrow keys to move the cursor to the desired edge
assignment, then press the left/right arrow key or turn the knob to move
the cursor to the next channel. Repeat step 3 until the all desired
channels are assigned.

4 To close the assignment field, press the Done key.

Individual bits or channels are cleared by pressing the front-panel (.) period
key. The entire bank of channels are cleared by pressing the Clear entry key.
It should be noted that when you close the pop-up after specifying edges,
you see dollar signs ($ $ ... ) in the assignment field. This simply indicates
the logic analyzer can’t display the assignment correctly in the current
number base selected.
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See Also

The Keyboard and Mouse

This chapter explains how to use the optional keyboard interface (HP
E2427A Keyboard Kit) and the optional mouse. The keyboard and
mouse can be used interchangeably with the knob and front-panel
keypad for all menu applications. The keyboard and mouse functions
fall into the two basic categories of cursor movement and data entry.

Both the keyboard or mouse can be connected to the keyboard/mouse
connector on the rear panel of the logic analyzer. If both are
connected at the same time, the keyboard is connected to the
analyzer and the mouse is connected to the keyboard.

When the keyboard and/or mouse is connected, a graphic is included
in the RS-232 / HP-IB menu to represent the interface options being
used.

The documentation that comes with each interface device for complete
details on connecting to each other or, the logic analyzer.
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Moving the Cursor

Moving the Cursor

The keyboard cursor is the location on the screen highlighted in inverse
video. To move the cursor, follow one of the methods described below.

Keyboard Cursor Movement

There are four cursor keys marked with arrows on the keyboard. These keys
perform the following movements:

e Up-pointing arrow moves the cursor up.
¢ Down-pointing arrow moves the cursor down.
e Right-pointing arrow moves the cursor to the right.

e Left-pointing arrow moves the cursor to the left.

The cursor keys do not wrap. This means that pressing the right-pointing
arrow when the cursor is already at the rightmost point in a menu will have
no effect. The cursor keys do repeat, so holding the key down is the fastest
way to continue keyboard cursor movement in a given direction.

Home Key (or corner arrow) If you want to move the cursor to the
first item in a menu, press the Home key. If you want to move the
cursor to the last item in a menu, press the Home and Shift keys
simultaneously.

Next and Previous Keys The Next and Previous keys are used for
paging through listings. The Next key will display the next page of data,
if one exists. The Previous key will display the previous page of data, if
one exists.

Selecting a Menu Item

To select a menu item using the optional keyboard, position the cursor (the
location highlighted in inverse video) on the desired menu item using one of
the methods described in the section “Moving the Cursor” and press either
the Return or the Select key.
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Entering Data into a Menu

Mouse Cursor Movement

The mouse pointer (+) is positioned around the screen by moving the mouse
about on top of a desktop.

Selecting a Menu Item To select a menu field, simply move the
pointer on top of the desired field and press the upper-left button.

To duplicate the front-panel knob, hold down the upper-right button while
moving the mouse around the desktop. Moving the mouse up or to the right
duplicates turning the knob clockwise. Moving the mouse down or to the
left duplicates turning the knob counterclockwise.

Entering Data into a Menu

Keyboard Data Entry

When an assignment field is selected, the cursor is displayed under the
leftmost digit in the particular field. When you type in a number or letter, it
is displayed in the cursor position, and the cursor is advanced. Cursor keys
move the cursor within the assignment field. Pressing either the Return key
or the Enter key will terminate data entry for that item.

If you want to erase the data entry, press the Clear Line key, the Clear
Display key, or the Delete Line key.

Mouse Data Entry

When an assignment field is selected, a pop-up keypad or assignment menu
appears. Use the pop-up menus to assign letters, numbers, symbols, or unit
of measure. When the Done field is selected, the pop-up closes and the
selected values are entered into the assignment field.
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Using the Keyboard Overlays

Two keyboard overlays are included in the HP E2427A Keyboard Kit. The

overlays shown below redefined functions of the function keys and the
numeric keypad.

Function Key Overlay

System Contig Format Trigger List 'l‘:n:
HP Part No. 01060-94306 Made In USA
01660E10

Key Function Performed
Fi Selects System subset menus
F2 Selects the Configuration Menu
F3 Selects the Format Menu
Fa Selects the Trigger Menu
F5 Selects the Listing Menu
F6 Selects the Waveform Menu
F7 Selects the Print All function
F8 Selects the Run Repetitive function
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Numeric Keypad Overlay
Stop
= Done =~
| ;.:‘ Pert 2. 01000-84208 —Dowe=’ )
01660E1
Key Function Performed
Tab Don'tcare X"
Enter Done
Stop (unlabeled) Stop
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Defining Units of Measure

In addition to the function keys, other keys on the keyboard invoke the unit
of measure selections.

Time Units
Key Time Units
S Selects the seconds units
M Selects the milliseconds units
U Selects the microseconds units
N Selects the nanoseconds units
Voltage Units
Key Voltage Units
v Selects volts
M Selects millivolts
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Assigning Edge Triggers
Assigning Edge Triggers
Several keys invoke edge assignments.
Key Edge Trigger Assignment
U Selects the up or rising edge.
D Selects the down orfalling edge.
R Selects the rising edge.
F Selects the falling edge.
B Selects either the rising or falling edge.
* (asterisk) Assigns a glitch.
. (period) Assigns a Don’t Care
Closing a Menu

To exit a menu, press either the Done or Enter key. The Enter key is
mapped to the Done key, so pressing either key closes the menu.
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Connecting a Printer

The logic analyzer can output its screen display to various HP-IB and
RS-232C graphics printers. Configured menus as well as waveforms,
listings and other data, can be printed for complete measurement
documentation.
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HP-IB Printers

HP-IB Connector

HP-IB Printers

The logic analyzer interfaces directly with HP PCL printers supporting the
printer command language or with Epson printers supporting the Epson
standard command set. These printers must also support HP-IB and Listen
Always. Printers currently available from Hewlett-Packard with these
features include:

® HP ThinkJet

e HP LaserJet

o HP PaintJet

o HP DesklJet

e HP QuietJet

It should be noted that an HP-IB printer must be in Listen mode, and the
analyzer’s HP-IB port does not respond to service requests (SRQ) when
controlling a printer. The SRQ enable setting for the HP-IB printer has no
effect on HP 16500A printer operation.

HP-IB Printer Setup
To set up the HP-IB printer, perform the following steps:

Turn off the analyzer and connect an HP-IB cable from the printer to
the HP-IB connector on the rear panel of the instrument. Turn on the

L, OeO D—r—’ﬁr"—l:ﬁ:—’—a—;r
jm J L ! E 8 J L 8l

HP-IB Connector
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2 Make sure the printer is in Listen Always (or Listen Only). For
example, the figure below shows the HP-IB configuration switches
for an HP-IB ThinkJet printer. For the Listen Always mode, move
the second switch from the left to the “1" position.

Since the analyzer doesn’t respond to SRQ EN (Service Request Enable),
the position of the first switch doesn’t matter.

SRQ EN

— LISTEN
ALWAYS

| =88

s
o[

16501E02

Listen Always Switch Setting
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HP-IB Configuration

From the RS-232 / HP-IB menu, perform the following steps to configure the
HP-IB interface for printing:

Select the HP-IB field.

When the pop-up appears, select "HP-IB Connected to" field, and
toggle to the Printer selection.

Select the field to the right of “Printer” and when the pop-up appears,
select the printer that you're using (like, ThinkJet or QuietJet). If
you're using an Epson graphics printer or an Epson-compatible
printer, select Alternate.

Select the "Print Width" field. The print width toggles between 80 and
132. Select the width for your application or leave it at the default of
80.

Print width tells the printer that you are sending up to 80 or 132 characters
per line (when you Print All) and is totally independent of the printer itself.

HP-IB Configuration Menu
(susten ) w5232 7 w-18 )

—
HP-1B Configuretion
, HPIB (nnecte:
Y Frinter
Printer QuietJet
128 Chennels of Print uidth -’
100 MHz STATE
500 MMz TINING Page Icngln@
ntroller
-m RS-232C
| St s wm wm Printer
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If you select 132 characters per line when using other than the QuietJet
selection, the listings are printed in a compressed mode. Compressed mode
uses smaller characters to allow the printer to print more characters within a
given area.

If you select 132 characters per line for the QuietJet selection it can print a
full 132 characters per line without going to compressed mode, but the
printer must have wider paper.

If you select 80 characters per line for any printer, a maximum of 80
characters are printed per line.

5 Select the "Print Length" field. The print length toggles between 11
and 12. Select the length for your application or leave it at the default
of 11.

Print length tells the pﬁnter the page length for the type of paper you are
using.

6 Press the front-panel Done key.
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RS-232C Printers

The analyzer interfaces directly with RS-232C printers including the HP
ThinkJet, HP QuietJet, HP LaserJet, HP PaintJet, and HP DeskJet printers.

RS-232C Printer Setup
To set up the RS-232C printer, perform the following steps:

1 Turn off the analyzer and connect an RS-232C cable from the printer
to the RS-232C connector on the rear panel of the instrument. Turn

on the analyzer.
E = o T
| : v : :: i
&) <®> sassiny it
52 o
J ° °
RS-232C 2 Q
connector o 22
L, OeO Gtr—“‘-]or—""‘jt}——"—jor—"‘ﬁ;r-
{® | Iy L I ] 1 ﬂm
RS-232C Connector




Connecting a Printer
RS-232C Printers

2 Before turning on the printer, locate the mode configuration switches
on the printer and configure them as follows:

e The HP QuietJet series printers have two banks of mode function
switches inside the front cover. Push all the switches down to the “0"
position as shown.

165Q1E@3

e For the HP 2225D (RS-232 HP ThinkJet) printer, the mode switches are
on the rear panel of the printer. Push all the switches down to the “0"
position as shown .

1

[e][e]le]le]le]|le](e]le]le][e][e][e][e] |

Jd 2 3 45 6 7 8.1 2 3 4 5
i

T
MODE RS-232

8500817

e For the HP LaserJet printer, the switch settings can remain in the factory
default settings.




See Also

RS-232C Configuration

Connecting a Printer
RS-232C Printers

From the RS-232 / HP-IB menu, perform the following steps to configure the

RS-232 interface for printing:
1 Select the RS-232 field.

2 When the pop-up appears, select "RS-232 Connected to" field, and
toggle to the Printer selection as shown below.

8 Set the baud rate, stop bits, parity, and protocol to match the setup for
the RS-232C printer by selecting the appropriate fields.

4 Select the field to the right of “Printer” and when the pop-up appears,
select the printer that you're using (like, ThinkJet or QuietJet). If
you're using an Epson graphics printer or an Epson-compatible

printer, select Alternate.

'RS-232 / HP-IB Interface" chapter for more information.

(Csusten )( w232 7 wp-18 )
RS5-232C Configuretion
RE-232C Cznnectes
EEEE— to Frinter I
B
128 Channe| -
100 raiz | Beud Rete parsyy (Moo )
S0z T stopests (1) protocol
1ler
Printer Date Bits: 8
Print nidth
pase 1egin (1) n

RS-232 Configuration Menu
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RS-232C Printers

5 Select the "Print Width" field. The print width toggles between 80 and
132. Select the width for your application or leave it at the default of
80.

Print width tells the printer that you are sending up to 80 or 132 characters
per line (when you Print All) and is totally independent of the printer itself.

6 Touch the" Print Length" field and print length toggles between 11 and
12. Select the length for your application or leave it at the default of 11.
Print length tells the printer the page length for the type of paper you are
using.

7 Press the front-panel Done key.
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Connecting to Other Hewlett-Packard Printers

The analyzer can also be used with other Hewlett-Packard graphics printers.
Simply connect the printer to the analyzer using the appropriate cable
(HP-IB or RS-232C) and configure the analyzer as shown below.

For this HP Printer Select this Printer
from the pop-up
HP 26316 QuietJet
HP 26716 ThinkJet
HP 2673A ThinkJet
HP 9876A ThinkJet
HP 2932/34 (option 046) QuietJet
HP Printer Configuration Guide
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Connecting a Printer
Connecting to Other Hewlett-Packard Printers

HP-IB printers must support Listen Always to work with the analyzer. The
HP 82906A graphics printer is not supported because it does not support
Listen Always on HP-IB.

The HP 2932A or HP 2934 A option 046 printer is configured from the front
panel of the printer, instead of with switches on the rear panel. The correct
configuration for the analyzer is shown.

* % K % ¥ SETTINGS * Kk K K

EXRER LIST EXRXE xxxEx MODIFY ExxxX
PRINTER INTERFACE PRINTER INTERFACE

XK KK X LIST INTERFACE * KKKk

HP-IB

SECONDARY COMMANDS LISTEN ALWAYS SERVICE REQUEST ADDRESS SET DEFAULTS
off on of f 1

* % ok k % END OF SETTINGS * K K X %

16501801

Front Panel Configuration for the HP 2932A or 2934A Option 046

The Programming Reference Manual for information on setting up an
external controller to activate the printer.




Connecting a Printer
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See Also

Printing the Display

After connecting the printer to the instrument and setting the printer and
instrument configurations, apply power to the printer.

Each menu has a Print field in the upper-right corner. Select the Print field
and a pop-up appears, displaying your choices.

® (Cancel is used to stop the analyzer from sending data.

® Print Screen prints everything shown on the screen.

e Print All (available only in certain menus) prints all of the information
listed for that display, including any listings that do not appear on screen.
These listings can be 80 or 132 characters wide, depending on the Print
Width setting.

® Print Disk is used to print measurement data to a DOS® or LIF disk,
which can then be copied into a computer file. The Print Disk function is
the same as the Print All function except the data is printed to a disk.

To initiate a hard copy print, perform the following steps:
Using the arrow keys highlight the Print field, then press the Select key.
Select the Print Screen or Print All field, then press the Select key.

The analyzer does not check the operation of the printer, so no error
messages are displayed.

"Print field" in the Common Menu Fields chapter for more information on
Print Disk.
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The Common Menu Fields

There are a number of fields that appear throughout the different
menus that have similar operation. These common fields are listed
below:

o Systerm/Analyzer field

Menu field

Print field

Run field

Base field

Label field

Label and Base roll field

If there is any unique operation with any of these common fields in a
particular menu, supplemental information is given in that menu. In
all other cases of common operation, you are referred back to this
section.




Common Menu Fields Menu Map

The Common Menu Fields menu map contains fields that appear in

The Common Menu Fields

most, if not all, main menus. When these fields are discussed in other
chapters, you will be referred back to this chapter and this menu map.

This menu map will help you get an overview as well as provide you

with a quick reference of what the common menu fields are.

System/Analyzer —— lAnolyzer }
Menu field —— lConFiguration}

Print field — 'Print F—-—EEEConcel
Print Screen
Print All
Run field — [ Run ] Single
Repetitive
Cance!

Base field — Bose}

System

Anglyzer

Print Disk

Configuration

Formot Machine x

Trigger Machine x

Listing Machine x

Waveform Machine x

Compore Mochine x

[TTTITTT1 []

Chart Machine x

Mixed Display x

—{ Stop I

Label field — | Lobel — Lab1~Lab126 |

Lebe! and Base ——
roll field

Common Menu Fields Menu Map

Label>
Base>

I Use knob or Page Keys

to roll offscreen
date

Binory

Octal

Decimat

Hex

ASCII

Twos

81660b14
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System / Analyzer Field

System / Analyzer field

System / Analyzer

System / Analyzer Field

The System/Analyzer field is always located in the upper-left corner of all
main menus. If you have accessed any of the System configuration menus,
this field displays "System." If you have accessed any of the analyzers
configuration menus, this field displays "Analyzer." The System/Analyzer
field is used to access the following system level menus:

¢ The System configuration menus:
Disk
RS-232 / HP-IB
Utilities
Test

® The Analyzer configuration menus:
Configuration
Format
Trigger
Listing
Waveform
Mixed Display
Compare
Chart

ition Time
992 15:05:23

Herkers
ore

selection pop-up

Label>
Base>

[ 0064

1 0065

2 0066

;=
£

5T wew

006n

0068

006C

006D

O06E

O06F

0070

0071

System / Analyzer Field
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Menu Field

Menu Field

The Menu field is always the second field from the left, in the top row of
fields. The Menu field identifies the System or Analyzer menu you are in,
and you use it to access the other analyzer menus.

When a new menu is selected from the menu selection pop-up, the new
menu appears and the name in the Menu field changes to the name of the
new menu.

Menu field

Configuration Debug MACHINE 1
Merkers
:

Format MACHINE 1

Trigger MACHINE 1 Menu selection
B

ase> N

3064 | compare nACHINE 1

0068 Mixed Disploey

8 Wavefors MACHINE 1

O0EE | Chart  MACHINE 1

-t s
WN = OVDNINAAWN = O
g

Menu Field
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The Common Menu Fields
Print Field

Print Field

The Print field allows you to print what is displayed on the screen at the
time you initiate the printout. When you select the Print field, a print
selection pop-up appears showing you one or more of the following options:

® Cancel

® Print Screen

e Print All

® Print Disk

When you select one of the print options, the information in the display is
frozen; then, the Print field changes to Cancel. While the printout is in

process, the user interface is not active, with the exception of the Cancel
field.

When the printout is complete, the advisory "Print Completed" is displayed
and the user interface becomes active again.

Cancel

The Cancel field is used to terminate a printout before it is complete, or if
you have changed your mind about printing after selecting the Print field.

If a print is canceled before completion, the message "Print Canceled"
appears.

Print Screen
The Print Screen option is used when a printout of just the current screen is
desired.
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Print Field

Print All

The Print All option prints not only what data is displayed on the screen, but
data that is below the screen in the Listing, Trace, and Compare menus.
When you select the Print All option, the message "Printing All" appears at
the top of the display. This message will not appear in your printout.

When you select Print All, make sure the first line you wish to print is in the
state location box at the center of the listing area. Lines above this box will
not print.

Print field

(Areiyzer (" Listing macHINE 1 ) @
Merkers Acquisition Time Concel
orr 10 Sep 1992 15:05:23

Print Screen

Label> -an N N
[Fox] Print AN Print selection menu

Print Disk

- - .
URN - OUBNOIAWN = O
0

Print Field
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Print Field

Print Disk

The Print Disk option is very useful if you want to copy the measurement
data in ASCII form to a DOS formatted disk in the disk drive. This operation
is identical to the Print All option except the destination for the data is the
disk instead of a graphics printer. Once the data is on a DOS disk, the data
can be loaded into a computer.

When you select the Print Disk option, the messages "Calculating File Size"
and "Writing byte xxx of xxx" appears at the top of the display.

When you select the Print Disk option, make sure the first line in the listing
you wish to print is in the state location box at the center of the listing area.
Lines above this box will not print.
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Run Field

Run selection menu

Run Field

The Run field starts the analyzer measurement. When Run is selected, the
acquired data is displayed in the last measurement display menu accessed.
If Stop is selected during a single run, the data acquisition is aborted.
During a repetitive run, when Stop is selected after the first run cycle, the
present single run cycle is completed before data is displayed.

Single
The Single option runs the data acquisition cycle one time.

Repetitive

The Repetitive option runs the single data acquisition cycle repeatedly until
the Stop field is selected or until an assigned stop measurement condition is
met. :

Cancel

The Cancel option enables you to cancel the run without having to select
either Single or Repetitive.

{(Aretyzer J{ Listing MACHINE 1 ) Run
Harkers Acquisition Time Single
orf 10 Sep 1992 15:05:23

Repetitive

Run field

Bese> | [Hex |

Run Field

101
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Base Field

Base Field

The numeric base for displayed data under each label is set by the Base field.
All assigned labels will have a Base field assigned to it. If the numeric base is
changed in a menu, the base in other menus may not change accordingly. As
an exaraple, the base assigned to symbols is unique, as is the base assigned
in the Compare and Listing menus, so you would not want them to change.
The base is changed by selecting the Base field under the desired label, then

selecting the new base from a pop-up selection list. The base choices are
Binary, Octal, Decimal, Hex, ASCII, Symbol and Twos.

Base fields
anslyzer J( Listing HACHINE |
Harkers Acguisition Time
ort 10 Sep 1992 15:05:23 Binary
Detel
Label> Led [Latt | {Lent La Lad!
Base> | [Hex ] [Octe1 | Pecim] [Twos Bl pecimal
© 0064 000144 00100 +00100 0000000 "X Base selection list
I 0065 000145 00101 +00101 000000C NUL> @
2 0065 000146 00102 +00102 0000000 N>
3 0067 000147 00103 +00103 0000000 N> g
o 55 B 28 e
> 1
€ 0068 000152 00106 +00106 Symbal > i
7 0068 000153 00107 +00107 NUL>
8  O006C 000154 00108 +00108 2 NUL> 1
5 006D 155 00105 +00109 000 THOS  INUL> m
10 O06E 000156 00110 +00110 NUL> n
11 006F 0001S7 00111 +00111 TI01111 <NUL> O
12 0070 000160 00112 +00112 0000000001110000 <NUL> p
13 0071 000161 00113 +00113 0000000001110001 <NUL> g

Base Field
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Label Field

Label Field

New label assignments and existing label name changes are done only in the
Format menu. However, you can insert, delete, replace, or interleave labels
in other menus where assigned labels appear. When you select a label field,
a list of label actions appear.

Insert

The Insert option accesses a selection list of assigned labels. The label
selected from this list is inserted to the right of the label used to start the
label action.

Replace

The Replace option accesses a selection list of assigned labels. The label
selected from this list replaces the label used to start the label action.

Delete

The Delete option deletes the label used to start the label action. The label
is not deleted from the Format menu.

Label field
!
(Aneigzer J( Listing] nackine 1)
Acqpisition Time
10 Sep 1992 15:20:05
fACH2 Replace
Bose> | [Hex | [Hex |[Hex |[Hex |Intericave
-1 AR AR . o
2 A8 A8 aB| Delete Label action list
o AB AB
3 AB RB AB
] AB AB Cence!
e oo § el
ns
(= —— AC AC faC 248 ns
3 AC AC 248 ns
s AD AD AD 296 ns
4 AD RD 296 ns
7 AD AD AD 352 ns
S RD AD 352 ns
8 AE RE AE 400 ns
6 RE AE 400 ns
9 AE AE fAE 448 ns
Label Field
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Label Field

Interleave

With two state analyzers configured, and the Count fields in the respective
Trigger menus set to Time, the Interleave option becomes available. The
Interleave option allows you to interleave two labels and their data from the
two different analyzers in the same column.

The interleaved label is placed directly above the selected label and all
interleaved data is displayed in white. In addition, the state numbers of the
interleaved data are indented to the right.

The list of available labels to interleave becomes available when the
Interleave option is selected from the label action list shown on the previous
page.

Interleaved label

{(Aretyzer )( Listing mcumel: )

Herkers Acquisition Fime
ort 10 Sep 1992 15§20:05
MACH
Lebel> |nacm ‘!mcnz MACHT Time
Bose> | [Hex |[Hex |[Hex | [Absoiute
-1 AR AR 48 ns
2 AB AB 9 ns
] AB AB 96 ns
AB AB 152 ns
1 AB AB 152 ns
. o« £ BE
ns
] A AC 248 ns
3 AC RC 248 ns
6 RD AD 296 ns
4 AD AD 256 ns
7 AD AD 352 ns
S RD AD 352 ns
8 RE AE 400 ns
[ AE AE 400 ns
9 RAE AE 448 ns
interleave Option
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Label / Base Roll Field

Label and base field —

State location field
with roll indicator

Label / Base Roll Field

When the number of assigned labels becomes greater than the total number
of labels that can be displayed on screen, the analyzer will store them off
screen. If there are offscreen labels, the Label/Base roll field turns dark.

To roll label and base fields onto the screen, activate the roll function by
selecting the dark Label/Base roll field. When the Label/Base roll field is
selected, it turns light and the roll indicator appears in the field as shown.
Once the roll indicator appears, rolling is then done by turning the knob.

If there is more than one rollable field, the roll indicator remains with the
last rollable field activated. For example, the Listing menu shown below has
both the Label/Base field and the state location field, which are both rollable.
However, the only field that rolls when turning the knob is the field with the
roll indicator.

The Page keys roll data one screen at a time. The data type and direction is
determined by which page key is pressed. Rolling data with the Page key
works independent of the knob rolling function.

(Anetyzer )( Listing macWINe 1)
Harkers Acquisition Time
off 10 Sep 1992 15:20:05
‘mcnz
Lebe1> | [FACH1 ] [FACRZ] [RACH1 | [ACHY | [FACHT ) [FRCH1 | [wCH1 | [FRcHT | [Tim
Bose> ) [Hex |[Hox |[Hex | [Hex |[Hex | [Hex | [Hex |[THex
-2 AR AR
1 AR ) an Y AR AR AR
-1 AR AR
RB A8 A8 AE AB fB AB
] AB AB
3 RB RB AB AB AB RB AB
1 AB [ -]
—IEZ AC ac &C AC AC AC /C AC
s AC AC AC AC AC #C AC
3 fAC AC
6 AD AD AD RAD RD AD AD
4 AD AD
7 AD AD AD AD RD AD AD
S AD AD
-] RE RE AE RE RE RE AE

Label and Base Roll Field
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The Configuration Menu

The Configuration menu is one of the analyzer menus that allows you
to set analyzer level parameters. For example, in the Configuration
menu the pod pair assignments are made. In addition, the type of
clocking is selected and a custom analyzer name can be assigned.

Configuration Menu Map

The following menu map illustrates all fields and the available options
in the Configuration menu. The menu map will help you get an
overview as well as provide you with a quick reference of what the
Configuration menu contains.

| Configuration l

"Common Menu Fields"

= Anglyzer 1 ond Anolyzer 2 ——————

~——— Nome: Alphonumer ic Keypad

— Type: off
E Timing
State
Unassigned Pods

E;—-—‘—l_-!— Machine 1
= J

.

3

.

Mochine 2

Unassigned
01860802

The number of pods in
this list depends on
the analyzer configuration.

Configuration Menu Map
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Name Field

Name Field

The Name field allows you to assign a specific name to the analyzer. The
name is entered by using the front-panel alpha keypad or the optional
keyboard. Simply highlight the Name field and type the new name. When
configurations are stored to disk and later reloaded, a specific name can help

identify the measurement setup.

Name field
(Anatyzer ) Cpnfiguration Run
Analyzer 1 Analyzer 2

Name : ‘ MACHINE l Neme:

Type: _Timing Type! Unessigned Pods

Al : s 32 J3)(A7: 23833882 NSRS oo eecmeeee L.
A2 K_j{R8! 49 | L L " n.

[ ——

Name Field
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Type Field

Type Field

The Type field allows you to configure the logic analyzer with either an
external clock or an internal clock. When the Type field is selected, the
following choices are available.

Timi
When Timing is selected, the analyzer uses its own internal clock to clock
measurement data into the acquisition memory. This clock is asynchronous
to the signals in the target system. When this option is selected, some fields
specific to external clocks will not appear in the analyzer menus.

The analyzer can only be configured with one timing analyzer. If two are
selected, the first will be turned off.

State

When State is selected, the analyzer uses a clock from the system under test
to clock measurement data into acquisition memory. This clock is
synchronous to the signals in the target system.

Type field Analyzer type selection menu
Analyzer Cpnfiguration
Anslyzer 1 Analyz| ort
Neme: ‘ MACHINE 3 Nome: ' NAC]
Type: @ Type: Tim Unessigned Pods

(2} . 33338333 JI| AVt
3 I ——— K A8 e TS -

Type Field
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Unassigned Pods List

Unassigned Pods List

The list of Unassigned Pods in the Configuration menu shows the available
pods for the analyzer configuration. Pod grouping and assignment is by pod
pairs. When a pod pair is selected from the Unassigned Pods list, an
assignment menu appears. From the assignment menu, select a destination

for the pod pair.
Within each pod pair, activity indicators show the integrity of the connected
signals.
See Also "Activity Indicators" in this chapter.
Machine assignment Unassigned pods list
( Anslyzer " Configuration l
Analyzer 1

Type: Unassignéd Pods

[} [ R |47 A3i_...
(A K.j (EEE Adt ...

[ p——

Unassigned Pods Display
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The Configuration Menu
Unassigned Pods List

Illegal Configuration

When both analyzers are turned on, the first pod pair 1,2 and the last pod
pair (5,6 in the 96 channel model or 7,8 in the 128 channel model) cannot be
assigned to the same analyzer machine. If this configuration is set, the
analyzer will display a reassignment menu. Use this reassignment menu to
configure the pod assignment automatically to a legal configuration.

R —— ———
'Anslgzer i Configuration l
Nhen both enelyzers ere on, pods Al A2 and A7.A8

Name cannot be assigned to the seme snalyzer.

T

e Assign: to Anslyzer 2 Pods
CIE]

A2: Assign: pods A7,A8 to Analyzer 2 |

A7

Configuration Reassignment Menu
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Activity Indicators

See Also

Activity indicators

Activity Indicators

A portion of the Configuration menu that is not a selectable field is the
Activity Indicators. The indicators appear in two places. One is in the pod
pair displays of this Configuration menu. The other place is in the bit
reference line in the Format menu just above the pod bit numbers.

When the logic analyzer is properly connected to an active target system,
you will see a high-level dash, a low-level dash, or a transitioning arrow in
the Activity Indicator displays for each pod pair. These indicators are very
useful in showing proper probe connection and that the logic levels are as
expected according to the threshold level setting.

"Bit Assignment Field" in the Format menu chapter for more information on
the activity indicators in the Format menu.

‘ Analyzer l‘ Configuration |

Analyzer 1

Analyzer 2

Tupe: Types Unassgned Pods
A1 ceee 33333383 US| {A7 3 33838338 NS A cecceceecammee L.
A2 K.J{a8: PURAG:! e n.
[ - 1 -
(- ] R —— -

Activity Indicators
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System / Analyzer Field

System / Analyzer Field

The function of the System/Analyzer field is the same in all menus. Fora
complete definition of the System/Analyzer field, go to "The Common Menu
Fields" chapter at the beginning of this User’s Reference.

Menu Field

The function of the Menu field is the same in all menus. For a complete
definition of the Menu field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

Print Field

The function of the Print field is the same in all menus. For a complete
definition of the Print field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

Run Field

The function of the Run field is the same in all menus. For a complete
definition of the Run field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

System/Analyzer field Menu field Print field Run field

|
[(Anolyzer J[[Configurotiorq \

01660013

Common Menu Fields
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The Format Menu

The Format menu is where you assign which data channels are
measured and what acquisition mode is used to capture valid data.

The configuration of the Format menu consists of grouping and
labeling the data channels from the system under test to fit your
particular measurement. For your convenience in recognizing bit
groupings, you can specify symbols to represent them.

If the analyzer is configured as a State analyzer, there are master and
slave clocks, clock qualifiers and a variable clock setup and hold to
further qualify what data is captured.

Format Menu Map

The following menu map graphically illustrates all fields in the Format
menu. Use the menu map as an overview and as a quick reference to
the available options in the Format menu.

116



l Format Menu '

Format Menu Map

Refer to the

“Common Menu Fields"”

chopter.

Stote
Acquisition
Mode

/4K Memory/100 MHz

Full Chonnel
l-— Ha!f Cheonnel

/8K Memory/108 MMz

Conventional

Timing
Acquisition
Mode

Full Channe! 250 MHz

Conventional

Ha!T Channe! 500 MHZ

Tronsitional

Full Chonnel 125 MHz

Transitional

Half Channel 250 MHz

Gliteh

Holf Chonnel 125 MHz

The Format Menu

Pod Threshold

] Labels

Turn Lobe! On

Modify Label

Turn Lobel Off

— Bit Ficld |—{Assignment

-—{Polority

01660819

I-—E# (positive)
- (negative)

_-_ K HIGH | M HIGH
Master L LOW | N LOW
or L HICH | N HIGH
Slove
M LOW | P LOW
P HICGH
— Stote Oniy
/
Quolifiers & Levels
L Setup/Hot d |—] Poa Pair x f————J4.5/0 ns Jee e[ 0/4.5 ns |
Roll fields /
T Lubclsl
o }— =
Base Binory
{ Pad Clock Moster Symbol Width Octot
Stove M Podi Symbol —{add o Symbo! Decimol
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Note: Depending on the configurotion., some fields moy not oppeor.
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The Format Menu
State Acquisition Mode Field (State only)

State acquisition

Acquisition mode

State Acquisition Mode Field (State only)

The State Acquisition Mode field identifies the channel width and memory
depth of the selected acquisition mode. When the State Acquisition Mode
field is selected, two configurations of channel width/memory depth become
available. Use the State Acquisition Mode to configure the analyzer for the
best use of available memory and channel width.

Full Channel 4K Memory 100 MHz

The Full Channel selection uses both pods in a pod pair for 34 channels of
width and a total memory depth of 4 Kbytes per channel. If time or state
tags are turned on, the total memory is evenly split between data
acquisition storage and time or state tag storage. To maintain the full 4
Kbytes per channel depth, leave one pod pair unassigned. The maximum
state clock speed is 100 MHz.

Half Channel 8K Memory 100 MHz

The Half Channel selection cuts the channel width to 17 channels. In this
mode, the pod used within the pod pair is selected through the Pod field. In
Half Channel mode, the memory depth is increased to 8 Kbytes per channel.
Time or state tags are not available in this mode. The maximum state clock
speed is 100 MHz.

Pod field
(Anoryzer ) Formet  STATE nack )

flaster Clock
Jr N

a3 X ™ J(reaar X ™ )

uslf € 176K Hemory/100mHz |23t8F_Clock ) nester clock )

selection menu

338228383

e 87 ...

.. 0 1S

(]

State Acquisition Mode Field
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Timing Acquisition Mode Field (Timing only)

Timing Acquisition Mode Field (Timing only)

The Timing Acquisition Mode field displays the acquisition type, the channel
width, and sampling speed of the present acquisition mode. The Timing
Acquisition Mode field is used to access an acquisition mode selection menu.

Conventional Acquisition Mode

In Conventional Acquisition Mode the analyzer stores measurement data at
each sampling interval.

Conventional Full Channel 250 MHz The total memory depth is
4 Kbytes with data being sampled and stored as often as 4 ns.

Conventional Half Channel 500 MHz The total memory depth is
8 Kbytes with data being sampled and stored as often as 2 ns.

Glitch Acquisition Mode

In Glitch Acquisition Mode, a glitch is defined as a pulse with a minimum
width of 3.5 ns and a maximum width of 8 ns, or the sample period,
whichever is larger. As an example, if the sample period is 8 ns, then a glitch
is defined as being between 3.5 ns and 8 ns. One advantage of the glitch
mode is that if you expand the sample rate, a pulse that is less than the
sample rate will still be displayed as a vertical dashed line.

Glitch Half Channel 125 MHz The total memory depth is split
between data storage and glitch storage. Data acquisition memory depth
is 2048 per channel. Glitch storage is 2 Kbytes per channel. Data is
sampled for new transitions every 8 ns.

~«— GLITCH
ANALYZER .
INPUT

SAMPLE
POINTS
¢ GLITCH DISPLAYED
I ON NEXT SAMPLE
ANALYZER |
DISPLAY
0165009
Glitch in a Timing Waveform
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Transitional Acquisition Mode

In Transitional acquisition mode, the timing analyzer samples data at regular
intervals, but only stores data when there is a level transition on currently
assigned bits of a pod pair. Each time a level transition occurs on any of the
bits, all bits of the pod pair are stored. A time tag is stored with each stored
data sample so the measurement can be reconstructed and displayed later.
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CHANNEL 2
CHANNEL 3
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One issue when using transitional timing is how many transitions can be
stored. The number depends on the mode and frequency of transition
occurrence. The following overview explains the number of transitions
stored for each transitional timing mode and why.
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Analyzer Format TIME MACH

Conventiona! Half Channe!

+ Lad
: Tronsitional Full Channel 125 tHz P ——————————0

TIME2

Lahl

Timing meQuisilicn Moze
Fonvetticnal Full Channel 25C NMkz

Cunventional  Full Channel

Tronsitions! Helf Chennel 250 MH2

Lad3
Lodba Glften Holf Chonnel 125 MH2
LebS
Ledé
Leb?
Lad8

Timing Acquisition Mode Selection

Transitional Full Channel 125 MHz Mode

The total memory depth is 4 Kbytes per channel with a channel width of 34
channels per pod pair. Data is sampled for new transitions every 8 ns.

When the Timing analyzer runs in the 125 MHz mode, it operates very
similar to the State analyzer with count Time turned on. The only
exceptions are that the store qualification comes from transition detectors
instead of the sequencer. Also, the analyzer uses an internal clock.

With 4 Kbytes of memory per channel and count Time turned on, the
analyzer uses half its memory (2 Kbytes) to store time tags. It should be
noted that each pod pair must store transitions at its own rate, therefore it
must store its own set of time-tags. You do not have the option of using a
free pod to retain full memory as you have in the normal state mode.

When a transition is detected after a sample with no detected transition,

two samples are stored. One sample is a "before transition sample® and the
other is an "after transition sample." Then, as long as there are transitions in
the subsequent sample, only 1 sample is stored. When the next sample
occurs without a transition, the two stored sample sequence (one before,
one after) repeats with the next detected transition.

121



The Format Menu
Timing Acquisition Mode Field (Timing only)

Minimum Transitions Stored Normally, transitions occur at a
relatively slow rate. A rate slow enough to insure at least one sample
with no transitions between the samples with transitions. This is
illustrated below with time-tags 2, 5, 7, and 14. When transitions
happen at this rate, two cycles are stored for every transition. This
means that with 2 Kbytes of memory, 1 Kbytes of transitions are stored.
You must subtract 1, which is necessary for a starting point, for a
minimum of 1023 stored transitions.

Maximum Transitions Stored If transitions occur at a fast rate, such
that there is a transition at each sample point, only one sample is stored
for each transition as shown by time-tags 17 through 21 below. If this
continues for the entire trace, the number of transitions stored is

2 Kbytes. Again, you must subtract the starting point sample which
then yields a maximum of 2047 stored transitions.

In most cases a transitional timing trace is stored by a mixture of the
minimum and maximum cases. Therefore, the actual number of transitions
stored will be between 1023 and 2047.
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Transitional Half Channel 250 MHz Mode

The total memory depth is 8 Kbytes with a channe] width of 17 channels on
one pod. The pod used within the pod pair is selectable. Data is sampled for
new transitions every 4 ns.

Transitional timing running at 250 MHz is the same as the 125 MHz mode,
except that two single pod data samples (17 bits x 2 = 34 bits) are stored
instead of one full pod pair data sample (34 bits). This is because in half
channel mode, data is multiplexed into the sequencer pipeline in two 17 bit
samples. The first 17 bit sample is latched, the next 17 bit sample is sent
down the pipeline along with the latched 17 bit sample.

This operation keeps the pipeline frequency down to 125 MHz. It should be
noted that the transition detector still looks at a full 34 bits. This means it is
looking at two samples at a time instead of one. In this mode, between 682
and 4094 transitions are stored.

Minimum Transitions Stored The following example shows what
data is stored from a data stream with transitions that occur at a slow
rate (more than 24 ns apart).

Bit 3

DATA
PATTERN
7 bit Bit 2

Bit 1

Time-Tags, 4 nsec l

32 bid 1 0] 5 € € g 0 ™

||||§ 1 Ll L1 L]
L]

WHEN DATA
IS SAMPLED

]
WHEN DATA (17 bits) I ; |

1S LATCHED (101 ! (101D (000) | (00D

WHEN DATA (17 bits)

1

! |

: !

1 1

I 1

! |
1S STORED WITH l I '
LATCHED DATA (17 bits) 101 (000! ) ©00) (001

TOTAL (34 bits)

) (O

Minimum Transitions Stored
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As you can see, transitions are stored in two different ways, depending
strictly on chance. Remember that the transition detector only looks at the
full 34 bits while the data is stored as two 17 bit samples. So, the transition
detector will not see time-tag 3 (101/000) as a transition. However, when it
compares it to time-tags 2 (101/101) or 4 (000/000), it sees a difference and
detects them as transitions. For this first set of time-tags, the transition
detector sees more transitions than are really there. This causes the
analyzer to store 6 samples per transition

(three-34 bit sample pairs), instead of just two, like in the 125-MHz mode. If
all the transitions will be stored in this way throughout the trace, the
minimum number of stored transitions are 682 (4096/6).

However, as you see with time-tags 7 (000/000) and 8 (001/001), transitions
can fall between the pairs of samples. When this happens, only one
transition is detected and only 4 samples (two sample pairs) are stored. If
all transitions will be stored in this way, 1023 (4096/4) transitions are stored.
From run to run, the actual number of transitions stored for transitions that
occur at a slower rate will fall between these two numbers, based on the
probability of a transition falling between a sample pair or falling within a
sample pair.

Maximum Transitions Stored The following example shows the case
where the transitions are occurring at a 4 ns rate:

B¢t 3

PATTERN

Bit 1

oo TSPy N T v

|
(32 bih 1 S 0 "
I

|
2 8
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IS SAMPLED
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IS LATCHED (100) mn 110) 100! 1om mn 110) (100} o 101 (100) (110

WHEN DATA (17 bits) [ | | | | | [ l |

IS STORED WITH
LATCHED DATA (17 bits) (000! (1] 010 (000} (001 1 (010! 010 €010) (000 (010)

TOTAL (34 bits) o%ces

Maximum Transitions Stored
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In this case, transitions are being detected with each sample. Therefore,
they are all being stored. In addition, each sample pair contains a transition.
For example, time tag 1 (100/000) contains a transition and is different from
time tag 2 (111/011), which also contains a transition. The difference
between the two will trigger the transition detector.

If this were to continue throughout the trace, You would store 4 Kbytes -1
transitions, or 4095. As with the 125-MHz mode, the actual number of
transitions stored will fall somewhere between 682 and 4095, depending on
the frequency of transitions.

Other Transitional Timing Considerations

Pod Pairs are Independent In single run mode each pod pair runs
independently. This means when one pod pair fills its trace buffer it will
not shut the others down. Should you have a pod pair with enabled data
lines and with no transitions on its lines, you get a message "Storing
transitions after trigger for pods nn/nn." In repetitive run mode, a full
pod pair waits 2 seconds, then halts all other pod pairs.
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Increasing Duration of Storage In the 125-MHz mode a transition on
any one of the 34 bits each sample (if they are all turned on) will cause
storage. Reducing the number of bits that are turned on for any one pod
pair will more than likely increase data storage time.

Separating data lines which contain fast occurring transitions from lines with
slow occurring transitions also helps. When doing this, be sure to cross pod
pair boundaries. It does not help to move fast lines from pod 1 to pod 2,
they must be moved to pod 3, which is a different pod pair.

In the 250 MHz mode a transition on any one of 17 bits (half channel) each
sample (if they are all turned on) will cause storage.

Invalid Data The analyzer only looks for transitions on data lines that
are turned on. Data lines that are turned off store data, but only when
one of the lines that is turned on transitions. If the data line is turned
on after a run, you would see data, but it is unlikely that every transition
that occurred was captured.
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Clock Inputs Display

Beneath the Clock Inputs display, and next to the activity indicators, is a
display of all clock inputs available in the present configuration. Depending
on the model, the number of available clocks vary. The J and K clocks
appears with pod pair 1/2, the L and M with pod pair 3/4, and clocks N and P
with pod pairs 5/6. In a model with more than three pod pairs, all other
clock lines are displayed to the left of the displayed master clocks, and are
used as only data channels.

With the exception of the Range resource, all unused clock bits can be used
as data channels. If any clock line is used as a data channel, the bit must be
assigned. Activity indicators above the clock identifier show clock or data

signal activity.

Clock inputs display

—_— — S
{Ana1yzer )( Format  STATE pAcH )
State Acquisttion Moce faster Clock
Full Channel/4K Hemory/100Mg2 | JT
Clock Input Pod A2 T Pod A1 ™
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Laos as data channels
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Leb8

Clock Inputs Display
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Pod Field

The Pod field identifies which pod of a pod pair the settings of the bit
assignment field, pod threshold field, and pod clock fields effect. In the full
channel modes, this field is simply an identifier and is not selectable.
However, in the half channel mode, the Pod field turns dark which means it
is selectable. It is through the Pod field that you select a pod in the pod pair.

Pod field

{(Anatyzer )( Format  STATE MACH )
State Acquisition fode fMastar Clock s
Full Channel /4K NMemory/100MH2 Jl JT

rclock Inputs ]Gou b2 ) ™ J(Posar Y ™ )

( noester clock  J( rester Clock )

33333338
15 ... 87 ....0

ces.. WOGOOREY

-3
KJ 15 ...87 ....0

[sTater |
Lab2
Lod3
Ledd
LedsS
Lobé
Leb?
Labd8

Pod Field
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See Also

Pod clock field

Pod Clock Field (State only)

The Pod Clock field identifies the type of clock arrangement assigned to
each pod. When the Pod Clock field is selected, a clock arrangement type
menu appears with the choices of Master, Slave, or Demultiplex. Once a pod
clock is assigned a clock arrangement, its identity and function follows what
is configured in the Master and Slave Clock fields.

The Pod Clock field and the clocking arrangement is only available in a State
analyzer.

Master

This option specifies that data on all pods designated "Master Clock," in the
same analyzer, are strobed into memory when the status of the clock lines
match the clocking arrangement specified under the Master Clock.

"Master and Slave Clock Field" found later in this chapter for information
about configuring a clocking arrangement.

Clock arrangement selection menu

Analyzer Formast STATE MACH

State Acquistition Mode naster Clock
Full Channel/dK Memory/100MHZ J{ JT
-
-,

[ Clock xnputsJ 1
Slave Clock ter Clock

Magtar Clozk

@ Y y EYYTTIIT]
- K351 pemuitiplex |87 ... O

Labd2
Lab3
Lad4d
LabsS
Ledé
Led?
Labg

Pod Clock Field
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Slave

This option specifies that data on a pod designated "Slave Clock" are latched
when the status of the slave clock inputs meets the requirements of the
slave clocking arrangement. Then, followed by a match of the master clock
and the master clock arrangement, the slave data is strobed into analyzer
memory along with the master data. See the figure below.

If multiple slave clocks occur between master clocks, only the data latched
by the last slave clock prior to the master clock is strobed into analyzer
memory.

Analyzer Memory —— gas't(er
oc

Slave Latch = Slave

' f Clock

Pod 1 Pod 2 Pod 3 Pod 4
Master  Master Slave Slave
Latching Slave Data
Slave clock arrangement field
(Aroryzer )( Format oAt HACH )
(o e e 7 ST Y™ T Jfovmsors)
Clock Inputs Pod A2 T Pod Al T
» faster Clock Sleve Clock
e e e e B
DATA ‘ N | el veewevee
ADDR “ .. P S0 L L1 2N B
Led3
Lad4
Labds
Leds
Lebd?
Leabd8
Slave Clock Field
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Demultiplex

The Demultiplex mode is used to store two different sets of data that occur
at different times on the same channels. In Demultiplex mode, only one pod
of the pod pair is used, and that pod is selectable. Both the master and slave
clocks are used in the Demultiplex mode. Channels assignments are
displayed as Demux Master and Demux Slave. For easy recognition of the
two sets of data, it is recommended to assign slave and master data to

separate labels.
'hnalgzgr “ Format STATE MACH ]

flaster Clock Slave Clock
EN e fomer)

[ Clock Inputs pad a1 T )(Poa A1 )

Demux Mester ) (  Demux Sieve

m T 3333333333338333  2833833333333338
_—_ J 1S ...87 ....0 15 ...87 ....0
DATA [+ ] . || soveveevervenes O |
ADDR R [ vevesvesvesvover
Lab3
Leba
LadS
Lodé
Lab?
Labg

Demultiplex mode field

Demuitiplex Clocking Mode
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When the analyzer sees a match between the slave clock input and the Slave
Clock arrangement, Demux Slave data is latched. Then, followed by a match
of the master clock and the master clock arrangement, the slave data is
strobed into analyzer memory along with the master data. If multiple slave
clocks occur between master clocks, only the data latched by the last slave
clock prior to the master clock is strobed into analyzer memory.

Analyzer Memory je—— Master
f Clock
Slave Latch  [¢=—— Slave
Clock
Pod 1 Pod 2 is not connected

Latching Slave Data in Demultiplex Mode
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Pod Threshold Field

The pod threshold field is used to set a voltage level that the data must
reach before the analyzer recognizes and displays it as a change in logic
levels. You specify a threshold level for each pod in a pod pair. The level
specified for each pod is also assigned to the pod’s clock threshold.

When the Pod Threshold field is selected, a threshold selection pop-up
appears with the following choices:

TTL

When TTL is selected as the threshold level, the data signals must reach
+1.5 volts.

ECL

When ECL is selected as the threshold level, the data signals must reach
—1.3 volts.
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USER

When USER is selected as the threshold level, the data signals must reach a
user selectable value. The range of this value is between —6.0 volts to +6.0
volts.

Pod threshold field

m—

Analyzer Format STATE MACH

State Acquistition Mode flaster Clock Siave Clock
Full Channel/dX Memory/100mHz )| 4t Xs ymbols
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See Also

Master and Slave Clock Field (State only)

The Master and Slave Clock fields are used to construct a clocking
arrangement. A clocking arrangement is the assignment of appropriate
clocks, clock edges, and clock qualifier levels which allow the analyzer to
synchronize itself on valid data.

Clock Selections

When the Master or Slave Clock field is selected, a clock/qualifier selection
menu appears showing the available clocks and qualifiers for a clocking
arrangement. Depending on the model, there are up to six clocks available
(J through P), and up to four clock qualifiers available (Q1 through Q4).

Each pod cable has one clock line. At least one clock edge must be assigned
in one of the configured pods. The remaining unassigned clocks can be used
as data channels.

"Pod Clock Field" found earlier in this chapter for information on selecting
clocking arrangement types, such as Master, Slave, or Demultiplex.

Master clock field
(Ana1yzer Format STATE MACH )
State Acquisition Mode nesthr Clock Jf Steve Clock N
Full Chennel/dK Hemory/100tH2 J| JT K ymdols
clock Inputs |(Pean2 T J(Poa st Y ™ )
( nester clock ) Steve Clock )
33 e 33338338 __..____ 333333338
Ky 1807787 ... 0 150087 ... 0
DATA PPN I P A L
ADDR .. IR 50404 T | IR R
Led3
Lebd
LadS
Lov6
Lab?
Labg8
Master Clock Field
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Clock edges are ORed to clock edges, clock qualifier are ANDed to clock
edges, and clock qualifiers can be either ANDed or ORed together. All clock
and qualifier combinations on the left side of the graphic line are ORed to all
combinations on the right side of the line. For example, in a six-clock
model, all combinations of the J, K, and L clock with Q1 and Q2 qualifiers,
are ORed to the clock combinations of the M, N, and P clocks with Q3 and
Q4 qualifiers.

The clock threshold level is the same as the level assigned in the Pod
Threshold field.

Clock edge selection menu

Anslyzer Formal MACHINE|!
Stote Acquisttion Mode 1 Mastar Clock
Full Channel/daK Memory/100MH2) IRk
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Clock Edges and Levels
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Setup / Hold field

Setup/Hold Field (State only)

Setup/Hold adjusts the relative position of the clock edge with respect to the
time period that data is valid. When the Setup/Hold field is selected, a
configuration menu appears. Use this Setup/Hold configuration menu to
select each pod in the analyzer and assign a Setup/Hold selection from the
selection list.

With a single clock edge assigned, the choices range from

3.5-ns Setup/0.0-ns Hold to 0.0-ns Setup/3.5-ns Hold. With both edges of a
single clock assigned, the choices are from 4.0-ns Setup/0.0-ns Hold to
0.0-ns Setup/4.0-ns Hold. If the analyzer has multiple clock edges assigned,
the choices range from 4.5-ns Setup/0.0-ns Hold to 0.0-ns Setup/4.5-ns Hold.

Setup and hold menu
analyzer ) Formal STATE MACH
State Acquisition NMofe
Full Channel/daK Memory/100tH2 0.5/4.0 ns ymbols
Nastel 4.0/0.5 ns| 0.0/4.5 ns
Set
3.5/1.0 ns hyg a1 A2
D 3.0/1.5 ns 0
] ces @
Y 2.5/2.0 ns
QUALS: (o11 )
L 2.0/2.5 ns -
L
L 1.8/3.0 ns ‘
“ Done '
1.0/3.5 ns
L
Setup and Hold Menu
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The relationship of the clock signal and valid data under the default setup
and hold is shown in the figure below.

VALID
DATA
r——
! ¥
Defoult OKHK 2 OO0
Setup / Hold E L
3.5 / 0.0 — ' ‘!
: LN
3.5ns  @ns 16550M02
Default Setup and Hold

If the relationship of the clock signal and valid data is such that the data is
valid for 1 ns before the clock occurs and 3 ns after the clock occurs, you
will want to use the 1.0 setup and 2.5 hold setting.

VALID

DATA
——

] 1
[
! 1
1 1
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Your choice
Setup / Hold

1.0 / 2.5 >
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Clock Position in Valid Data
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Symbols Field

The Symbols field is located directly below the Run field in the upper right
corner of the Format menu. This field is used to access the symbol tables.

The symbol tables are used to define a mnemonic for a specific bit pattern of
alabel. You can specify up to 1000 total symbols, and use them freely
between available analyzers. When measurements are made, the mnemonic
is displayed where the bit pattern occurs using the selected symbol base.

{Anatyzer ) Format  STATE MACH )
ry Ltion M
[ State Acquisition M;ong Jr;anor Clock I“sm. Clock 15"'“°"J' Symbols field

Full Chenne) /4K Memory/t

clock 1nputs | (Pea a2 J( ™. J(Poant )L ™M )
( noster clock ) Steve Clock )

m ‘s 38338332 23333332
OATA s eeenes e ee.. veveeves
ADDR N I R A | B RN RN

Symbol Field
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Symbols Field
(Areiyzer J( Listing STaTE hacH )
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Pattern D-pattern Trigger Patlerns
Lebel> STATE! Stetes
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34 absolute 0098

35 absolute 0099

36 absolute O0SA
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Symbol Located in the Data

Label Field

The Label field identifies the label for which you are specifying symbols.
When you select this field, a selection menu appears that lists all the labels
turned on for that analyzer. Each label has a separate symbol table, so you
can give the same name to symbols defined under different labels. From the
label selection menu, select the label for which you wish to specify symbols.

Base Field

The Base field is used to select the numeric base in which the pattern in the
symbols menu is displayed. If more than 20 channels are assigned to a label,
the Binary option is not offered. As a result, when a symbol is specified as a
range, there is only enough room for 20 bits to be displayed on the screen.
Decide which base you want to work in and choose that option from the
numeric Base pop-up menu.

If you choose the ASCII option, you can see what ASCII characters the
patterns and ranges defined by your symbols represent. ASCII characters
represented by the decimal numbers 0 to 127 (hex 00 to 7F) are offered on
your logic analyzer.

You cannot specify a pattern or range when the base is ASCII. Define the
pattern or range in one of the other bases, then switch to ASCII to see the
ASCII characters.

140



The Format Menu
Symbols Field

Symbol Width Field

The Symbol Width field is used to specify how many characters of the
symbol name will be displayed when the symbol is referenced in the Trigger,
Waveform, and Listing menus.

To change the Symbol Width, simply highlight the field and turn the knob to
set the number of characters in the symbol. You can set the logic analyzer
to display from 1 to 16 of the characters in the symbol name.

Symbol Name Field

When you first access the symbol table, there are no symbols specified. The
symbol name field reads "New symbol." When this field is selected, a cursor
appears and you can then type a symbol name up to a maximum of 16
characters. Press the Done key when you are finished.

When you select Done, a symbol Type field becomes active. The symbol

Type field is used to define the symbol type as either a pattern or a range.
When you select this field, it toggles between pattern and range.

Pattern Type Field

When the symbol is defined as a pattern, a Patterr/Start field appears to the
right of the Type field. Use this field to specify what the pattern is. To
assign a pattern, highlight the Pattern/Start field and type in the desired
pattern.

Range Type Field

If the symbol is defined as a range, a Pattern/Start field and a Stop field
appears. Use these fields to specify the upper and lower boundaries of the
range.

To assign pattern values to the boundaries, highlight the fields and type in
the pattern with the front-panel keypad. You can specify ranges that overlap
or are nested within each other.
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To add, delete, or modify symbols in the symbol table, select a symbol name
and use one of the following options from the pop-up selection list:

Modify Symbol
If you select this option, a cursor appears under the first letter of the symbol
name. Make any changes desired, then press the Done key.

Add a Symbol

When you select this option, a cursor appears in a blank name field. Type in
the new name, then press the Done key. The new symbol name appears
directly below the old name in the symbol table.

Delete Symbol

If you select this option, the highlighted symbol will be deleted from the
symbol table.

When you have specified all youf symbols, you can leave the symbol table
menu by pressing the Done key.

Modify symbol selection menu

e

HaCH (erins ) Run
Symbol Table iy
Bose |
Pattern/Start Stop

=1

Delete Symbol

I ‘ Done l

Modify Symbol Selection Menu
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Pod roll field
Label roll field

————'m ( nester ciock  J( nester clock ) Sieve Clock )

Label and Pod Rolling Fields

The Label and Pod rolling fields allow you to view offscreen labels and pods.
To view offscreen labels, select the Labels roll field to place the roll indicator
into the field, then rotate the knob. The labels scroll up and down.

The Pods rolling field allows you to view offscreen pods. To view offscreen
pods, select the Pods roll field to place the roll indicator in the field, then
rotate the knob. Pods are positioned with the lowest numbered pod on the
right.

The rolling function is the same for all items that are stored offscreen. For
more information on similar fields, refer to "Label/Base Roll Field" in the
Common Menu Fields chapter.

(Anaryzer J( Format  STATE nacH
Stote Acquisition MNMode fiaster Clock Slave Clock 00l
Full Channel/dK Memory/100HH2 | JT 3} ymbols

(Poans ) T ){peaaz X ™ J(Peanr ) ™M )

........................ TEIPTILE oo 38888388
s Loveis & 87 ...0 15 ...87...0

DATA  § {1+ |} ecivrnennnnnnnn. PR Aadadds I § IPT
ADDR E ................................ R 84001

Lab3
Lad4
LavsS
Ladé
Lev?
Ladé

Pod and Label Rolling Fields
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Label Assignment Fields

See Also

Label field

Label Assignment Fields

The label assignment fields display the user-defined label names. Custom

label names are used when there are different types of data which must be
tracked.

The label column contains 126 label fields that you can define. The analyzer
displays only 8 labels at any time.

The default label names are Labl through Lab126. However, the names can
be modified to any six character string by highlighting the field, then typing
in the new name. In addition, when any label field is selected, a pop-up
menu appears which is used to modify the label list.

"Label and Pod Rolling Fields" found earlier in this chapter for information
on rolling offscreen labels back onscreen.

e ———————————————————————————————————
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Turn Label On

Label Field
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The Format Menu
Label Assignment Fields

Turn Label Off

The Turn Label Off option turns off the label. When a label is turned off, the
label name and the bit assignments are saved by the logic analyzer. This
gives you the option of turning the label back on and still having the bit
assignments and name if you need them. With labels off, the label names
remain displayed for identification and searching purposes. With labels off,
memory can be saved if in transitional timing.

Modify Label

If you want to change the name of a label, or want to turn on a label and give
it a specific name, you would select the Modify label option. When selected,
a cursor appears under the first letter. Type in the new name, then press
the Done key. Label names can contain up to six characters.

Tuarn Label On

The Turn Label On selection is used to activate a label and its accompanying
bit assignment field. If a custom name is defined for the label, the name
remains with the label. If a custom name is not assigned, the default name
remain with the label. In addition, if no channels are turned on in the bit
assignment fields, the label is turned off when the Format menu is exited.

For information on how the Label Field modification works in other menus,
refer to "Label Field" in the Common Menu Fields chapter.
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Label Polarity Fields
Label Polarity Fields

The Label Polarity fields are used to assign a polarity to each label. The
default polarity for all labels is positive ( + ). You change the label polarity
by selecting the polarity field, which toggles the polarity between positive
( +) and negative ( =).
When the polarity is inverted, all data as well as bit pattern specific
configurations used for identifying, triggering, or storing data reflect the
change of polarity.
In a timing analyzer with the data inverted, the waveform display remains
positive true.

Polarity field
— ———
{Anaiyzer )| Format  STATE HACH @
State Acquisition Moce naster Clock Sleve Clock
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Bit Assignment Fields

See Also

Bit Assignment Fields

The bit assignment fields are used to assign physical channels to labels. The
convention for bit assignment is as follows:

® * (asterisk) indicates an assigned bit.

o . (period) indicates an unassigned bit.

To change a bit assignment, select the bit assignment field and using the
knob, move the cursor to the bit you want to change, then select an asterisk

or a period. When the bits are assigned as desired, and you close the
pop-up, the screen displays the new bit assignment.

To the left of the bit assignment field is a bit reference number that tells you
the bit number which is being assigned. In addition, above the bit
assignment field, is a reference line with numbers from 0 to 15, with the left
bit numbered 15 and the right bit numbered 0. This bit reference line helps
you know exactly which assigned bits have a proper connection by
displaying activity indicators.

For more information on the bit reference line and the activity indicators on
the bit reference line, refer to "Activity Indicators" in the Configuration
menu.

Bit Assignment field
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Bit Assignment Fields

Labels may have from 1 to 32 channels assigned to them. If you try to assign
more than 32 channels to a label, the logic analyzer will beep, indicating an
error. A message will appear at the top of the screen telling you that 32
channels per label is the maximum.

Channels assigned to a label are numbered from right to left by the logic
analyzer. The least significant assigned bit on the far right is numbered O,
the next assigned bit is numbered 1, and all other bits assigned sequentially
up to the maximum of 16 per pod. Since 32 channels can be assigned to one
label at most, the highest number that can be given to a channel is 31.

Although labels can contain split fields, assigned channels are always
numbered consecutively within a label.

State Acquisition Moce Moster Clock Sleve Clock
(Full Channel 74K namaryllowuz](d? ﬁi Eu‘ulﬂ
crock Inputs J(Poa p2 Y ™ J(Poaar X ™ )
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Labd3
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Lobé
Lob?
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Bit Assignment Example
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System / Analyzer Field

System / Analyzer Field

The function of the System/Analyzer field is the same in all menus. Fora
complete definition of the System/Analyzer field, go to "The Common Menu
Fields" chapter at the beginning of this User’s Reference.

Menu Field

The function of the Menu field is the same in all menus. For a complete
definition of the Menu field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

Print Field

The function of the Print field is the same in all menus. For a complete
definition of the Print field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

Run Field

The function of the Run field is the same in all menus. For a complete
definition of the Run field, go to "The Common Menu Fields" chapter at the
beginning of this User’s Reference.

System/Analyzer field Menu field Print field Run field

| | |

T |
[[Anolyzer J ﬂConfigurotioa -

81660b13

Common Menu Fields
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Resource terms section

The Trigger Menu

The Trigger menu is used to specify when the analyzer triggers and
what the analyzer stores in acquisition memory. The Trigger menu
can be viewed as having three, functionally different sections.

One section is the Sequence Levels, located in the large center box.
The second section is the Control, which is located to the right of the
Sequence Levels box. The third section is the Resource Terms, which
is located at the bottom of the menu.

Sequence Levels
(Anstyzer }( Trigger STATE nacH )
Stote Sequence Levels T":"; Arming
While storing “no state” - ={{__Contro!
TRIGGER on “8” 1 time Acquisition
Stors “onystote” - o\t Control section
Count
Time

Clesr
Trigger

10101010

e

JOOXXXX

The Trigger Menu
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The Trigger Menu

Trigger Menu Map

The following menu map illustrates all fields and available options in
the Trigger menu. The menu map will help you get an overview as
well as provide you with a quick reference of what each menu
contains.

l Trigger Menu l
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"Common Menu Fields"
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Trigger Menu Map
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Continued from previous poge
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Sequence Levels

The Sequence Levels section controls when the analyzer triggers,
what the analyzer triggers on, and what data is stored in memory
before and after triggering occurs. By using Sequence Levels, the
user creates a sequence of instructions for the analyzer to follow. The
instructions contain user-defined resources terms, representing such
things as timers, ranges, edges, glitches, and bit patterns.

As the resource terms are evaluated and acted upon by the analyzer,
all subsequent branching and storing within the sequence flow is
directed by your instructions. The path taken resembles a flow chart,
and the end result is the storage of only the data you need.

The State analyzers have up to 12 sequence levels available and the
Timing analyzer has up to 10 sequence levels.
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Sequence Level Number Field

See Also

Sequence level
number field

Sequence Level Number Field

The Sequence Number field identifies an instruction to be evaluated by the
analyzer. In addition, the number field is used to access the Sequence
Instruction menu, which is used to construct the sequence instruction.

The sequence instruction for each level is displayed in text and located just
to the right of the level number. The timer status in each level is also
displayed to the right of the instruction text.

Sequence Level Roll Field

Offscreen sequence levels are rolled back on screen by highlighting the
Sequence Levels field, then by turning the knob.

"Label and Base Roll Field" in the Common Menu Fields chapter for
information on how other roll fields work.

Sequence level roll field

'nnalgz:r l( Trigger STATE MACH |
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Sequence Level Number
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Sequence Instruction Menu

Sequence Instruction Menu

When a Sequence Level Number field is selected, a sequence instruction
menu appears. Use this menu to create an instruction for the sequence level
number, to insert adjacent sequence levels, or to delete the level. The
instruction you create will read like a sentence, with the assigned Resource
Terms directing how the analyzer qualifies and stores the desired data.

Insert and Delete Level Fields

The Insert Level field is used to add another sequence level. When this field
is selected, depending on the analyzer configurations you are given choices
to add a field before or after the sequence level you are currently in. The
Insert field disappears when all available sequence levels are inserted. The
Delete Level field is used to delete the sequence level you are in.

See Also "Resource Term Fields" later in this chapter for information on assigning a
value to the Resource Terms.

Ssquence Level 1 (De1ste Lover } Delete level field

Insert level field

Khile storing ( no state J
Term assignment TeTesee o0 { 2 J oceurs (_'I.'—J
field A
C Else on ( no state j go to level @

Timer Control is not svailable in leve! 1

State Sequence Instruction Menu
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Sequence Instruction Menu

Term Assignment Fields
The Term Assignment fields hold user-defined Bit Patterns, Ranges, Timers,
and logical Combination resource terms.

You can mix and match the different resource terms to form whatever kind
of instruction needed to qualify the trigger and store operations.

Occurrence Counter Field

The Occurrence Counter field indicates the number of times the analyzer
must see the resource term before the analyzer is allowed to advance to the
next sequence level.

To assign an occurrence number, simply turn the knob, or type in the
number using the keypad. The maximum number of occurrences is 1048575.

If the "Else on" term is seen before all specified occurrences have taken
place, the flow of the sequence instruction goes to the sequence level
designated in the Branch field.

See Also The term types such as Bit Pattern, Range, or Timers later in this chapter for

information on selecting resource term choices and how to assign a value to
a resource term.

N Sequence Level |

While storing ( no state J
Resource term "a" TRIGGER on : ) oceurs (j:) Occurrence counter
field
E Else on (— no state ] go to level @ anching field
Timer Control is not availsble in level !

Occurrence Counter Field
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Secondary branching
term field

The Trigger Menu
Sequence Instruction Menu

Branching Field

Each sequence level has two-way branching. If the first resource term is
found, the branch is to the next sequence level. If the first resource term is
not found, the analyzer immediately evaluates the "Else on" secondary
branching term.

If the "Else on" term is found, the secondary branch taken is to the
designated sequence level in the Branch field. If the "Else on" term is not
found, the analyzer continues to loop within the sequence level until one of
the two branches are found. If the "Else on" branch is taken, the occurrence
counter is reset even if the "go to level" branch is to the same level.

If both terms are found at the same time, the branch is to the next sequence
level after the required number of first term occurrences.

Branching across trigger levels is possible. If this occurs, the sequence level
evaluation could loop without ever seeing a trigger term. Care should be
taken in designing your flowchart and constructing the sequence
instructions.

To set a sequence level branch, select the Branch field, then select a
destination sequence level number.

~ Sequence Level 2

Hnite storing b — Storage term field
¥
Y Then r1ns ! _J & — Primary branching
a term field
g Else op c ) 50 to tever () Branch field

Branching in a Sequence Instruction
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Sequence Instruction Menu

Duration Counter Field (Timing only)

The Duration Counter field displays a user definable time period that the
resource term must be valid before the analyzer continues with the
sequence evaluation.

> Field When the Greater Than sign (>) precedes the Duration
Counter field, the analyzer continues sequence level evaluation only
after the resource term has been true for greater than or equal to the
amount of duration specified.

< Field When the Less Than sign (<) precedes the Duration Counter
field, the analyzer continues sequence level evaluation only after the
resource term has been true for less than or equal to the amount of
duration specified. For each (<) assignment, you lose the use of 2 levels
from the total number of sequence levels. So, using a less than sign
requires three sequence levels.

When < or > duration is assigned, the secondary branching (Else on) is not
available. To assign a time duration, simply turn the knob, or select the
Duration Counter field and use the keypad.

Occurs Field When "Occurs" is selected, the Duration Counter field
changes to an occurrence counter, and the sequence evaluation is
delayed until the resource term has occurred by the number of
occurrences selected. To assign an occurrence number, simply turn the
knob, or highlight the occurrence field, and use the front-panel keypad.
The maximum number of occurrences is 1048575.

"Occurrence Counter Field" found earlier in this chapter for information on
the occurrence counter for the State analyzer.
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Sequence Instruction Menu

When the "Occurs® selection is made, the "Else on" resource term
(secondary branch) becomes available for a second branching option. If the
first resource term (primary branch) is not found, and the second resource
term is, the analyzer branches to the sequence level designated in the
Branch field.

See Also "Branching Field" found earlier in this chapter for more information on
branching.
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Sequence Instruction Menu

Timer Control Field

The Timer Control field is used to access the Timer Control menu. Use the
Timer Control menu to Start, Stop, Pause, or Continue timer operation as
the analyzer enters a sequence level. Each sequence level has the ability to
control the same timer. The default timer condition in all sequence levels is
Off.

See Also *Timer Terms" found later in this chapter for information on how timers
work and how to assign a value to a timer.

N Insert Level Sequence Level 2

While storing (7 b 4]
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Timer Control Menu
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Resource term fields

Resource Terms

Resource terms are the user-defined qualifiers that are placed in the
Term Assignment fields of the sequence instructions. Resource terms
can take the form of Bit Patterns, Ranges, Timers or Edge terms.
They can be used separately or in a logical combination with other
terms.

The analyzer evaluates the resource terms within the sequence
instruction and determines if the instruction is true or false.
Depending on a true or false evaluation, the appropriate branching
direction occurs.

(Aretyzer J( Trigger STATE nAcH ) (" Run )
Control
Acquisition
Control
Count
Time
Cleor
Trigger

(» Stote Sequence Levels

HWhile storing “no stete” -
TRIGGER on “a” 1 time

Hhile storing “enystets” --
Then find “enystote” 1§ time

While storing “anystate” --
Then find “enystote” 1 time

10101010

g
g
g
x

XXIOXNXK

agnojoo

JXOXNKKX

Resource Term Fields

163



The Trigger Menu
Resource Term Fields

See Also

Resource terms roli field

Resource Term Fields

The Resource Term fields identify the terms available for use within the
analyzer. The Resource Term fields are also used to access the Resource
Term Configuration menu.

Just to the right of the Resource Term fields are the assignment fields. For
each assigned label, there are assignment fields that correspond to a
resource term. The assignment fields display the currently assigned values.
To assign a new value, highlight the field and type in the new value from the
front-panel keypad.

Resource Terms Roll Field

Offscreen resource terms are rolled back on screen by simply highlighting
the Terms field, then turn the knob.

The term types such as Bit Pattern, Range, or Timers found later in this
chapter for more information on the assignment fields for each term.

"Label and Base Roll Field" in the Common Menu Fields chapter for
information on how other roll fields work.
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Resource Term Configuration Menu

When any of the resource term fields are selected, a configuration menu
appears. Use this configuration menu to quickly assign a resource term to
an analyzer, set the resource term to a preset value, or rename the resource
term to a customized name. The following functions can also be
accomplished by selecting the assignment field and using the keypad.

Clear (=X) Sets the Term Assignment fields as follows:

® In Terms a — j, the assignment field is set to all Xs (don’t cares).

e In Range 1, 2 terms, the two assignment fields are set to maximum (F's)
and minimum (0s) settings.

® In Timers 1, 2 terms, the assignment field is reset to a minimum time of
400 ns.

e In Edge 1, 2 terms, the assignment field is reset to a period (.).
Set (=1) Sets the Term Assignment fields as follows:

® In Terms a - j, the assignment field is set to all 1s Chigh).
This option is not available for the two Range, Timer, and Edge terms.
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Reset (=0) Sets the assignment fields as follows:

® In Terms a — j, the assignment field is set to all Os (Jow).
This option is not available for the two Range, Timer, and Edge terms.
Rename This function places the cursor under the first letter in the

resource term’s name. Use the keypad to create a custom name for the
resource term. This function works for all resource terms.

Assign All of the available resource terms except the Edge terms can
be assigned to any analyzer. However, a term can only be assigned to
one analyzer at a time. As you select each resource term, it toggles
between analyzers.

The Edge terms are only used in a timing analyzer.

Resource Term Assignment
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See Aiso

Bit pattern term field

Bit Pattern Terms

Bit Pattern terms are set to match the numeric value or bit pattern of a
group of data channels. The ten available Bit Pattern terms are

"a" through " j". Each term can be assigned to either of the two analyzers,
but not both. The compliment of the bit patterns you specify for "a" through
"j" are available by selecting "#a" through "=j".

Bit Pattern Assignment

The assignment of a bit pattern to the resource terms "a" through " can be
done in two ways. If you want a pattern of all 1s, all Os, or all Xs (don’t
cares), you can insert these values by selecting the Resource Term field
itself, then select your choice from the configuration menu.

In most cases you will simply highlight the assignment field to the right of
the term and type in a value from the front-panel keypad.

"Resource Term Configuration Menu" found earlier in this chapter for
information on configuring resource terms.
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The Trigger Menu
Bit Pattern Terms

Bit Pattern Selection

After the resource terms have a value assigned, they can be inserted into the
sequence instruction where they direct the flow of that sequence instruction.

Bit Pattern terms are inserted into a sequence instruction by selecting the
Term Assignment field, then selecting a term "a" through "j" from the pop-up
selection list.

Triggering Considerations using Bit Patterns

When running conventional timing at 250 MHz or 500 MHz, pattern
recognition is limited by as much as 13 nsec. This is because samples are
being alternately sent through two pipelines in the sequencer in order to
keep their rate down to 125 MHz.

There is a technique which can improve this performance. In the sequencer,
terms "a" through "e" are evaluated by one pipeline and terms "f' through *j"
are evaluated by the other pipeline. Assign the same pattern to a term in
the first group and to a term in the second group. Then, OR the two terms
together in the term assignment field.
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Bit Pattern Term Selection
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Range Terms

Range terms bracket groups of bit patterns. There are two available Range
terms. Each Range term is assigned to either of the two analyzers, but not
both.

You assign an upper and lower bit pattern boundary. The range is
recognized as the data that is numerically between or on the two specified
boundaries. In addition, the range must be contained in a single pod pair,
with no clock bits allowed.

Range Assignment

To assign bit patterns to the upper and lower boundaries of a Range term,
highlight the upper or lower assignment fields and type in a value from the
front-panel keypad.

You can clear the range boundaries by setting them to all Xs (don’t cares) by
selecting the Range term field, then selecting the Clear (=X) field from the
configuration menu. The Clear (=X) option places zeros and Fs in the upper
and lower boundaries respectively.

See Also "Resource Term Configuration Menu" found earlier in this chapter for
information on configuring resource terms.
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Range Term Selection

With upper and lower range boundaries assigned, you insert the appropriate
In range or Out range terms into the sequence instruction. The In range
term is true when the analyzer recognizes a bit pattern on or between the
assigned range boundaries. The Out range term is true when the In range
term is false.

In and Out range term are inserted into a sequence instruction by selecting
the Term Assignment field, then selecting an "In range 1,2" or "Out range
1,2" term from the pop-up selection list
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Timer term field

Timer Terms

There are two available Timer terms. Each Timer term is assigned to either
of the two analyzers, but not both. Timers can be used as either the trigger
term, the store term, or a branching term, within a sequence level. With
timers inserted into sequence levels, you can start a timer in one level, pause
it, or stop it in another sequence level.

As with other resource terms, timers are either true or false. Timers start as
you enter the sequence level, and when its count expires, it becomes true. If
a timer is paused in one level, it must be continued in another level before it
can count through and become true. Timers can also be inverted, so it can
start as true and become false when its count expires.

Timer Assignment

To assign a time value to the Timer 1, 2 terms, select the assignment field
and type in a value from the front-panel keypad. Units of measure are
selected by moving the cursor left and right with the front-panel arrow keys.
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The Trigger Menu
Timer Terms

The minimum value a timer can have is 400 ns, and that value is assigned as
default. It must be noted that as more new sequence levels are added, the
timer status in the new levels default to Off. Timers must be continued or
started in each new level if it is appropriate. When a timer expires or stops,
its count resets to zero.

Timer Term Selection

Timer terms are inserted into a sequence instruction by selecting the Term
Assignment field, then selecting a "Timer 1, 2" term from the pop-up
selection list.
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Edge Terms (Timing only)

Edges and Glitches can be used to qualify a trigger, store, or branch
operation within a sequence instruction. They can be used singular or in
combination with each other across all assigned channels. When you specify
an edge or glitch on more than one channel, the analyzer ORs the edges and
glitches.

If you want to assign a glitch, place an asterisk (¥) on the data channel you
are evaluating. If you want to select an edge, place the appropriate edge on
the data channel you are evaluating. The following edge choices are
available:

® Positive edge (1)

® Negative edge ({)

e Either positive or negative (1)
® No edge ()

Edge and Glitch Assignment

After you select the Edge assignment field, an assighment menu appears.
Highlight the bit you want to assign, then select the glitch (*), or an edge
arrow.
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When you finish assigning edges and glitches, press the Done key. After the
assignment menu closes, you will see "$" and "*" indicators in the assignment
field display. These symbols signify an assigned edge ($) or glitch (*)
qualifier. When Binary is selected for the numeric base, you see the actual
edge and glitch assignments.
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Pop-up selection list

Combination of Terms

The Combination selection in the pop-up selection list allows you to create a
resource term with a value that is the result of a combination process. The
combination process uses the logical AND, NAND, OR, NOR, XOR, and XOR
functions to combine multiple predefined resource terms. All resource
terms that have been assigned to the analyzer are available to influence the
end value of the combination resource term.

A Combination of terms is used as either the trigger term, the store term, or
a branching term, within a sequence instruction.

Combination Assignment

To assign a Combination of terms, first select the "Combination" choice from
the selection list, then configure the process that creates the end value for
the Combination.
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Combination Creation

Before a Combination term is inserted into a sequence instruction, the
Combination term must be configured. When the Term assignment field is
selected, and "Combination" is selected from the pop-up selection list, a
Logical Assignment menu appears. Use this menu to select pre-defined
resource terms as inputs to a chain of logical operators.

Resource terms are configured into the chain by selecting the desired term,
then selecting to either include it (ON), turn it off, or include it ina
complimented form (NEGATE).

Logical operators are configured into the chain by selecting the Logical
Operation field, then selecting the desired operation from a selection list.

When the configuration process is complete, and the "Done" key is pressed,
the created Combination term is then inserted into the Term assignment
field in the sequence instruction.
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Label and Base Fields

The Label and Base fields show up together in all menus except the Format
and Configuration menus. When a new label is assigned, a base field is
automatically assigned to that label.

Label Field

Labels in the Trigger menu are the same labels assigned in the Format menu.
These labels will be displayed throughout the analyzer as they were assigned
in the Format menu. For a complete definition of label assignment and
modification, go to "Label Assignment Fields" in the Format menu.

For a complete definition of label display and label reordering, go to th