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K105-D Logic Analyzer with Disk Drive Option



WARN ING

This equipment has not been tested to show compli-
ance with new FCC Rules (47 CFR Part 15) designed
to limit interference to radio and TV reception.
Operation of this equipment in a residential area
is likely To cause unacceptable interference tfo
radio communication requiring the operator to take

whatever steps are necessary to correct the inter-
ference.

The following procedures may help to alleviate the
Radio or Television Interference Problems:

1. Reorient the antenna of the receiver receiving
The interference.

2. Relocate the equipment causing the interference
with respect to the receiver (move or change
relative position).

3. Reconnect the equipment causing the interference

into a different outlet so the receiver and the
equipment are connected to different branch
circuitse.

4, Remove the equipment from the power source.

NOTE:

The user may find the following booklet prepared

by the FCC helpful: "How to ldentify and Resolve
Radio-TV interference Probiems", This booklet

Is available from the U.S. Printing Office,
Washington, D.C. 20402, Stock No. 004-000-00345-4.



PREFACE

This manual describes the capabilifies, functions and operation of the K105-D
Logic Analyzer. Procedures are provided for a user to record and examine both
address and data of 8-~bit and multiplexed 16-bit microprocessors.

A Glossary of Terms is included in Appendix A of this manual. The Glossary
describes unique hardware and software terms associated with operation of the
KIOS-D.

The material in this manual reflects the Controi Firmware ievei valid on June 1,
1984, and is up-tfo-date at the time of publication, but is subject to change
without notice.

Copies of this publication and other Gould inc., Design and Test Systems
Division Publications may be obtained from the Gould Inc., Design and Tes*t
Systems Division sales office or distributor serving your locality.

If you require assistance on this product, please call Gould Inc., Design and
Test Syustems Division Customer Service on the toll-free, hot-line number |isted
below:

Nationwide (800) 538-9320/9321

California (800) 662-9231




WARRANTY

The Gould Inc., Design and Test Systems Division K105-D is warranted against
defects in materials and workmanship for a period of one year from date of ship-
ment. Any floppy disk or hard disk drives attached to or contained within this
equipment are warranted for 90 days from date of shipment. Gould Inc., Design
and Test Systems Division will repair or replace products that prove to be
defective during the warranty period.

Warranty service must be performed at a Gould Inc., Design and Test Systems
Division authorized service facility. The customer must call Gould's Customer
Service department at the toll-free numbers listed in the front of this manual
and obtain a Return Authorization number prior to returning the unit for
service. |If a unit fails within 30 days of shipment date, Gould Inc. will pay
all shipping charges relating to the repair of the unit. Units under warranty,
but beyond the 30 day period should be sent to Gould Inc. prepaid, and Gould
Inc. will return the unit prepaid. The customer must pay all shipping charges
for units out of warranty.

Misuse of, abuse of or tampering with this unit will, at the discretion of Gould
Incorporated, cause this warranty to be null and void.
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Chapter 1

INTRODUCT ION

GENERAL DESCRIPTION

The Gould Model K105-D Logic Analyzer (Figure 1-1) is a precision, high-
performance test and development instrument that monitors input logic signals
generated by the user's external microprocessor-based equipment. The K105-D
accepts data inputs from 32 (or optional 64) Main Input channels and 8 (or
optional 16) High-Speed Input channels. The Main data inputs are driven by

8 external clocks; High-Speed data inputs are driven by 2 external clocks,
All inputs are applied via pod/probe circuits that interface to the user's
equipment.,

A versatile clock scheme and a variety of data input options allow the user to
easily and rapidly examine and record both addresses and data of very fast,
8-bit and 16-bit microprocessors.

FEATURES AND APPLICABILITY
Software Control

The K105-D internal control logic performs measurements on the input signals to
correlate data/timing characteristics, accomplish comparison analysis, capture
of data samples and recording the results in memory. The measurements opera-
tions are menu-driven by resident firmware which is controlled by manipulating
various keys on the keyboard panel. The menu displays allow the user to setup
test conditions, capture the results for binary logic states via trace for data-
domain analysis and collect pulse-frain waveforms for time-~domain analysis. The
display screen presents the results of analysis for examination and/or modifica-
Tion by the user.

The user-friendly control firmware generates the display menus for selecting
acquisition parameters and allows direct control over the acquisition process;
furthermore, the control firmware displays and interprets the acquired data, and
informs the user of current system status. Because the control firmware of the
K105-D is simple to use and yet versatile, the instrument is suitable for a
variety of uses including field service testing and laboratory software and
hardware development,

The K105-D offers the user a menu-guided Trace Control* that is simple fo use,
and powerful, Trace levels can be rapidly set up using the menus and front
panel keys. The flexibility of frace control is enhanced by a selection of
quaiifiers that ailow the user to pick and choose the information he wishes to
record.

Data may be displayed in hexadecimal, octal or binary format, or the user may
elect to display the data in up to 40 columns in any radix (user specified
format).

*¥Gould Inc., Trademark pending



DISK STORAGE SYSTEM (OPTIONAL)
* 2 DOUBLE-DENSITY. DUAL SIDES

*5%" FLOPPY DISKS

* 312K-BYTE CAPACITY

KEYBOARD PANEL KEYS
* SETUP AND DISPLAY
* CONTROL
« EDIT
« RECORD
« DATA ENTRY
« SPECIAL PURPOSE

CRT DISPLAY
* TIMING WAVEFORMS
* DATA DISPLAY
* MOVABLE CURSOR
* X-Y GRAPHS
* CALIBRATION GRAPHS
* HISTOGRAM GRAPHS

z———POWER INDICATOR

PROBE INPUT CONNECTORS
EXTERNAL DATA AND CLOCKS

POWER SWITCH

Figure i=1, K105-D Logic Analyzer User Controls and indicators
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Externa!l Interface

The K105-D may be interfaced to the user's CPU system via rear panel connectors
that provide GFiB and R5-232C communications iinkage. The 1/0 sefup screen
allows the user to set up parameters and initiate execution of the transfer
operation.

The GPIB interface allows |/0 transfer of paralliel data and commands between the
K105-D and the user's CPU, The communications parameters are programmable by
the user to setup the following communication modes for the GPIB Ilink:

Talk Only Mode - Transmit data and commands to CPU
Listen Oniy Mode - Receive data and commands from CPU
Tatk and Listen Mode - Perform interactive two-way dialogue between the

K105-D and CPU to transmit and receive information

An RS-232 interface allows |/0 transfer of serial data and commands between the
K105-D and the user's devices, such as, printer, personal computer, terminal,
etc. The setup screen allows the user to specify conditions, such as, baud
rate, protocol, word length, etc., that are used to control the transfer.

Reconfigurable Hardware and Software

The user can purchase a K105-D unit in a minimum configuration such as 32 main
inputs rated at 20 MHz. At some later date, the unit can be modified at the
user's site to meet increased demands by adding high-speed inputs rated at 100
MHz. The following data input arrangements are supported:

HIGH SPEED INPUTS ONLY:

- 8 High Speed Inputs @ 100 MHz (Bits 0-7 @ Section HS)
(OR)
- 16 High Speed Inputs @ 100 MHz (Bits O-F @ Section HS)

MAIN INPUTS ONLY:

- 32 Main Inputs @ 20 MHz (Bits 0-7 @ Sections A, B, C, and D)
(OR)
- 64 Main Inputs @ 20 MHz (Bits O-F @ Sections A, B, C, and D)

COMBINED MAIN AND HIGH SPEED INPUTS:

- 64 Main Inputs and 8 High Speed Inputs (Bits O-F @ Sections A, B,
C, D and Bits 0-7 @ Section HS)
(OR)
- 32 Main Inputs and 8 High Speed inputs (Bits 0-7 @ Sections A, B,
C, D and Bits 0-7 @ Section HS)
(OR)
- 32 Main Inputs and 16 High Speed Inputs (Bits 0-7 & Sections A, B,
C, D and Bits O-F @ Section HS)

1-3



The user may also include the Disk Operating System (DOS) Option which contains
a dual, 5-1/4" disk drive system that provides the following capabilities:

- Save analysis setup conditions on the disk and restore
at a later tTime

- Save acquired data for later retrieval

- Load Diagnostic Software for froubleshooting K105-D
equipment operation

- Load Optional Disassemblers that convert binary information for
microprocessor instructions and data into a mnemonic format.

Trace Control

The trace control functions of the K105-D are menu driven and are programmable
in an English-like language. Eight levels of trace prerequisites are available,
each of which can be programmed to selectively trace, advance to the next level,
Jump to any level or stop the recording based on a match or non-match of four
independent patterns and the status of the delay counter. In conjunction with
delay, this control scheme permits the user to locate, store and display several
specific subroutines within a large program.

Dynamic Threshold Range

The K105-D enables the user to automatically determine the threshold ranges of
devices in a unit under test (UUT) during actual operation. The information
gathered in this test provides the user with an insight to the noise margins of
the unit under test.

Tolerance Comparison Analysis

The K105-D contains a memory that allows the user to enter don't-care states in
the data, timing, and arm mode displays. When the compare function is enabled,
comparisons are not made in those areas designated as don't-care; consequently,
the user is able fo obtain more reliable results during automatic testing.

K105-D HARDWARE CONF IGURATION

Figure 1-2 is a simplified block diagram illustrating the major subassemblies of
the Ki105-D. These subassemblies consist of printed circuit boards that interact
with the Master Processor Unit (MPU) board to control K105-D circuit functions.
The foliowing printed circuit board functions are described in subsequent
paragraphs:

Threshold and Clock Board
MPU Board

Display Board

Data Board

Trace Control Board

High Speed Board

1/0 Board

1-4
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Figure 1-2. K105-D Simplified Block Diagram

Threshold and Clock Board

The Threshold and Clock board provides the fixec and variavle threshold voltages
for the probe pods. This board processes the external clocks from the probes
and supplies the clocks for iaput memory, demultiplexing and trace control func-
tions. In addition, this board can supply a range of internal clocks in a 1, 2,
5 sequence starting at 50ms (20Hz) and going fo 50ns (20MHz), The internal
clocks for the High Speed board range from 50ms (20Hz) to 10ns (100MHz) in a 1,
2, 5 sequence. This board also contains an Analog-to-Digital Converter used to
read power supply voltage levels during power-up diagnostics.



MPU Board

The MPU board contains memories A and B, an 8086 CPU and the display firmware.
This board provides control functions for the following:

- Display - Keybdard
- Display Setups - Memory Functions
- Memory Transfers - Memory Compares

Display Board

The Display board contains the keyboard scanning circuitry and the CRT scanning
and high voltage drive circuitry for the bit mapped display.

Data Board

The Data board processes 32 main inputs (via one board) or 64 main inputs (via
two boards). The Data board provides interface from the ECL devices of the
probe pods to the TTL devices within the Data board. In addition to sample mode
input of data, this board provides demultiplexing of data by byte. For those
units equipped with two Data boards (64 main inputs), the data may be demulti-
plexed by byte or word, and the demultiplexed inputs can be split between
inputs, bytes or words.

The Data board memory is 1K bits deep by 32 bits wide and gathers data at
20 MHz. Data is stored in memory on instruction from ftrace control.

Trace Control Board

The Trace Control board contains a high-speed memory that is used to enable the
board to recognize commands (JUMP, ADVANCE, TRACE and STOP). Also present on
this board is an eight-state control counter used for control of the JUMP and

ADVANCE commands, and high-speed memory for control of internal functions, such
as delay.

The delay function on this board contains an independent counter that advances
on each clock pulse or ADVANCE command. This counter resets on each level
change, including a jump to the same level. Any or all command parameters may
be modified to function only if the parameter occurs when the counter is less
than (<), equal fo (=), greater than (>), less than or equal to (<), greater
than or equal to (>), or not equal to (#) the full count. |f the full count =
1, a delay of <1 is illegal.

The Trace Control board also contains a loop counter that increments each time a
programmed level is entered. This counter may be programmed for counts of from

one to 4095 counts, and when the programmed count is attained, an unconditional

and undelayed STOP occurs.

The Trace Control board also provides a signal (Link) to enable the High-Speed
board or to *trigger an external apparatus.



High-Speed Board

The High Speed board processes 8 inpufs (via one board) or 16 inputs (via two
boards). High speed data is processed in one of two input modes: Sample or
Glitch. In the Sample Mode, data present at an active ciock transition is
stored. In the Glitch Mode, data transitions taking place between active clock
fransitions are stored at the next active clock transition. The selected mcde
is valid for all 16 inputs.

This board has one levael of triggering with three modes available:
Combinational, Manual and Linked. The Combinational Mode allows the user to
select the bit pattern and polarities that cause the trigger to complete after
the link signal from the main channel is received. This mode also has a
programmable filter availabie to require that the ftrigger combination be a mini-

mum number of clock periods wide.

The Manual Mode permits the use of the front panel STOP key to cause a stop to
occur. This key overrides the Combinational Mode, but does not change the
trigger mode.

In the Linked Mode, the link signal from the Trace Control board enables the
frigger mode. This may happen only once per recording. Status information con-
tains the main inputs trace level from which the link signal was generated.
Status information indicates if a trigger has occurred. Once a trigger has
occurred, the programmed delay executes and the timing recording ends.

There are two delay modes available; delay by clocks and delay by events. In
the delay by clocks mode, a programmed number (1 to 65,535) of clocks is counted
and the recording ends. In the delay by events mode, a programmed number of

combinational patterns (events) is counted, and at the selected event, the
recording ends with that event being placed in memory at location 499,

The High-Speed board memory is organized as 1024 x 8 hits and gathers data at
100 MHz,

1/0 Board

The 1/0 board supports the following:

1. One RS232 port and one AUX port (the AUX port is not currently
supported)

2. One IEEE 488 Talker/Listener port
3, Two Floppy Disk Drives (5-1/4"m)

Various parameters such as file source, parity, and baud rates are seiectabie
from the K105-D keypanel.



Chapter 2

GENERAL

The following is a summary of the physical, environmental and operating charac-
teristics of the K105-D.

POWER REQUIREMENTS

Input Frequency: 50-60 Hz

Input Voltage: 90-135 VAC or 180°-270 VAC
input Power: 250 Watts without DOS option or 300 Watts with DOS option
Fuses for Rated Voltage: Voltage Range Fuse

90 VAC to 135 VAC 3AG, 6 Amp

180 VAC to 270 VAC 3AG, 3 Amp

PHYSICAL DIMENSIONS AND WEIGHT
Height: 8454 inches (21.8 Cm) without DOS, 12 inches (30.1 Cm) with DOS
Width: 17.5 inches (44.5 Cm)
Depth: 24,7 inches (62.7 Cm) including handle.
Weight: minimum system - 35 ibs. (15.9 Kg)
1.0 Ibse (.45 Kg) per additional option board

15.0 Ibs. (7.0 Kg) for DOS option
8.5 0z. (240 grams) per probe

ENVIRONMENTAL LIMITS

Operating Storage
Ambient Temperatures: 32° to 122°F(0° to 50°C) -8°F to 117°F(-20°C to 50°C)
Retative Humidity: 20% to 80% 19 to 95%
Max Wet Bulb: 78°F (25°C) No Condensation



PROBE [INPUTS

Loading Characteristics

Signal Inputs:
Input Resistance: 1 megohm referenced to threshold
Input capacitance: <= 6pF

NOTE: Input resistance may approach 500K ohms at voltages
exceeding +15 volts from threshold.

Maximum input without damage: +50 voits peak

Common mode rejection: +0.5 volt max between probe .and unit probed

Transfer Characteristics
Bandwidth: >100 MHz
Min swing for output: threshold -0.20 V maximum
Threshold variance: +15 MV max channel to channel;
+30 MV max, any two probes
MAIN INPUTS

32 (or .64) Main input channels contained in four sections, A, B, C, D
of 8 (or 16) sample inputs each

input Modes: Two modes, Sample and Demultiplex

Sample Input Frequency: 20 MHz

HIGH SPEED INPUTS
8 (or 16) High Speed input channels contained in single section, HS
Input Modes: Two modes, Sampie and Glitch

Sample Input Frequency: 100 MHz
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MAIN CLOCKS

Internal: Clock is selectable from 50ns (20MHz) to 50ms (20Hz)
inal, 2, 5 sequence.

One internal clock may be programmed per recording.

External: 8 external clock inputs which may be combined
to form 4 sample clocks and 1 master clock.

Maximum clock frequency for this mode is 20 MHz.
Minimum Detectable Pulse Width: 25ns

Skew Between Clocks: 15 ns, typical

HIGH SPEED CLOCKS
Internal: Clock is selectable from 10ns (100 MHz) to 50 ms (20 Hz)
inal, 2, 5 sequence.

External: Two external clocks, HJ and HK are available as inputs
and are ORed together. Each clock input is selectabie
as a rising or falling edge, or is not used.

Maximum external clock frequency is 14.3ns (70 MHz).

Minimum Detectable Pulse Width: 7ns

Skew Between Clocks: Zns, typical

SIGNAL OUTPUTS

VIDEO OUT BNC Connector Output: 1V p-p into 75 ohms RS=170
compatible levels

MASTER CLOCK BNC Connector Output: TTL
LINK (Trigger) BNC Connector Output: TTL compatible

+5VDC (Accessory Power) two LEMO Connector Output: +5V and -5.2V @ 300 MA

SETUP AND HOLD
Data must be present 25ns before clock active edge
Data must be present Ons, after clock active edge

Minimum detectable pulse width is one clock period +25ns
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TRACE MEMORY

Trace memories M, A and B are 36 bits wide by 1024 bits deep; 32 bits store data
and four bits store trace levels,.

INTERFACE

Floppy Disk Storage System for Setup and Measurements
1 |EEE - 488/1978 Port for Talker/Listener Interface
1 RS=-232 1/0 Port for control, and printer output

1 Auxiliary 1/0 Port (RS-232 not presently supported)

UNPACKING AND INSPECTION

All equipment was thoroughly inspected and checked out at the factory prior to
packaging for shipment. After removing the equipment from its shipping con-
tainer, inspect for scratches, dents or other damage that might have occurred
during shipping. Refer to the shipping papers to verify that all items were
receivede.

If equipment received from the carrier is incomplete or damaged, do not install
the equipment. File a claim with the shipping firm immediately, and notify
Gould inc., Design and Test Systems Division Customer Service department at
once. Gould Inc., Design and Test Systems Division will arrange for repair or
replacement of the equipment without waiting for settlement of the claim against
the carrier,
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Chapter 3

PHYSICAL DESCRIPTIONS

GENERAL

This chapter presents illustrations and functional descriptions of the controls,
switches and connectors located on the front and rear paneis of the K105-D.
Also included in this chapter is a description of the K105-D motherboard.

K105-D FRONT PANEL CONNECTORS AND SWITCHES

Figure 3-1 presents an overall view of the K105-D front panei.

The components

of the front panel have been categorized to simplify their description.
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Figure 3-1.

X105-D Front Panel



Display

The K105-D employs a built-in 8 inch diagonal raster scan CRT for display of all
indicators, menus and data.

AC Power ON/OFF and Power Indicator

The AC Power switch is a double-pole, single-throw paddie switch. The switch
is in the OFF position when the paddie is down and in the ON position when the
paddle is up. When the unit is on, the POWER indicator is illuminated indi-
cating the presence of not only AC voltage but also the presence of -5 VDC,

Front Panel Connectors

The arrangement of front panel input connectors is shown in Figure 3-2. The
front panel connectors, A(7-0) through D(7-0), A(F-8) through D(F-8), HS(7-0)
and HS(F-8), are the data signal inputs to the K105-D. The number and con-
figuration of input connectors available to the user is dependent on the options
installed in a given unit. The following is a listing of the seven different
option and connector configurations:

- 8 High Speed inputs -- One connector HS(7-0)

- 16 High Speed Inputs -- Two connectors, HS(7-0) and HS(F-8)

- 32 Main Inputs -- Four Connectors, A(7-0) through D(7-0)

- 64 Main Inputs ~-- Eight Connectors, A(7-0) through D(7-0), and
A(F-8) through D(F-8)

- 32 Main Inputs with 8 High Speed Inputs -- Five connectors,

A(7-0) through D(7-0) and HS(7-0)
- 54 Main lInputs with 8 High Speed Inputs -- Nine connectors,

A{7-0) through D(7-0), A(F-8) through D(F-8) and HS(7-0)
- 32 Main inputs with 16 High Speed Inputs -- Six connectors,
A(7-0) through D(7-0), HS(7-0) and HS(F-8).
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DISK OPERATING SYSTEM

**TOP ROW CONNECTORS

*BOTTOM ROW CONNECTORS

—_— v

~

HIGH SPEED MAIN INPUT CHANNELS (20 MHz)
INPUT CHANNEL 4 SECTIONS, A-D
(100 MHz) 1 SECTION, HS

“*TOP ROW CONNECTOR CHANNELS *BOTTOM ROW CONNECTOR CHANNELS
* PROVIDES HIGH-ORDER BYTE (BITS F-8) * PROVIDES LOW-ORDER BYTE (BITS 7-0)
+ FOR 32 MAIN INPUTS AT SECTIONS A-D *+ FOR 32 MAIN INPUTS AT SECTIONS A-D
¢ AND 8 HIGH SPEED INPUTS AT SECTION HS « AND 8 HIGH SPEED INPUTS AT SECTION HS

Figure 3-2. K105-D Arrangement of Input Connections
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Keypanel

Figures 3-3 through 3-9 present detailed views of the major key groups of the
K105-D keypanel. Brief descriptions of these key groups are provided following
the figures, with detailed descriptions of key functions available in Chapter 4
of this manual.

The keys are arranged in the following functional groups which are described in
subsequent paragraphs:

1. Screen Setup and Display keys
2. Control and Reference keys

3. Cursor Control keys

4, Edit keys

5. Record keys

6. Data Entry keys

7. Special Purpose keys
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Figure 3-3, Screen Setup and Display Key Group

Screen Setup and Display Key Group

Figure 3-3 illustrates the Screen Setup and Display key group. When the setup
screens are initially accessed, the M memory parameter setups are displayed.
This key group allows the user to select the different displays needed to setup
new M memory parameters and compare current M memory parameters with previous
parameters., Additicnally, the user may use keys of this group for the
following:

To display data

To call up one of the analysis options

Select A or B memory displays

Select either main or high-speed inputs displays
Transfer A memory data to B memory

Either search for a given channel configuration or
compare A memory data to B memory data

e Reset the K105-D to its default state
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Figure 3-4. Control and Reference Key Group

Control and Reference Key Group

The Control and Reference key group (Figure 3-4), enables the user to set the
Control and Reference values for cursor movement which are used on the Data
displays for locating specific items on the screen.
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Figure 3-5. Cursor Control Key Group

Cursor Control Key Group

The Cursor Control key group (Figure 3-5), provides the user with a means of
manually moving the cursor and shifting active fields on the display. If the
cursor is flashing, depressing the SHIFT key and -> key will suppress the
flashing for most displays. Flashing is restored by depressing the -> key.
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Figure 3-6. Edit Key Group

Edit Key Group

The Edit key group (Figure 3-6) allows the user to place the Data screen into a
mode in which the search word and/or level can be changed, and B memory data may
be altered.

The user may also use this key group to place the Timing screen in a mode that

aliows resequencing of traces, changes of trace data in B memory, and entry of
{abels for specific fields.

Keys of this group may be used to insert and delete column information in cer-
tain displays. When in the Graph screen, this key group facilitates vertical
Avnanalan ~f Aadas

= HO\IDIUK! AR} Ualu.
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Figure 3-7. Record Key Group

Record Key Group

The Record key group (Figure 3-7) enables the user to initiate a recording
cycle, manually move to the next level of tfrace prerequisites, stop a recording,
and manually transfer memory M fo memory A,



PREVIOUS
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Figure 3-8. Data Entry Key Group

Data Entry Key Group

The Data Entry key group (Figure 3-8) allows the user to manually enter alpha-
numeric information into the various displays. Please note that some of the

alpha keys are located in the shifted positions of the FUNCTIONS Special Purpose
Keys.

In addition to alphanumeric entries, this key group also enables the user to
select the next and previous field values and insert spaces of don't-care values
into certain displays.
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Figure 3-9. Special Purpose Key Group

Special Purpose Keys

The Special Purpose key group (Figure 3-9) includes the function keys which
change their purpose depending on the screen selected. In addition, this key
group allows the user to shift the keyboard functions to their secondary func-
tions, select the Help displays, and access external interface. The Help func-
tion provides the user with access to 8-line prompting messages or to the
interna!l 28-page User's Manual which is driven by resident firmware.



REAR PANEL CONNECTORS AND SWITCHES

Figure 3-10 presents an overall view of the Ki05-D rear panef. The components
of the rear panel have been categorized into three groups: interface, power
input and signal output. The user should note that the arrangement of the
interface connectors may vary on some modefs of the K105-D.

Intertface Group

IEEE-488 Port

The |EEE-488 port is of standard configuration with full Talker/Listener capabi-
lities. This port is configured through the 1/0 Set Up screen. Table 3-1 lists
the connector pin-descriptions for the IEEE-488.

Table 3-1. K105-D 1/0 |EEE-488 Connector Pin-Descriptions

PIN

NUMBER SYMBOL DESCRIPTION
1 D101 Data Input Output 1
2 D102 Data Input Output 2
3 D103 Data Input Output 3
4 D104 Data Input Output 4
5 EO1 End or ldentify
6 DAV Data Valid
7 NRFD Not Ready for Data
8 NDAC Not Data Accepted
9 IFC Interface Clear
10 SRQ Service Request
11 ATN Attention
12 Shield
13 D105 Data Input Output 5
14 D106 Data Input Output 6
15 D107 Data input Output 7
16 D108 Data Input Output 8
17 REN Remote Enable
18 GND Signal Ground Return for Pin 6
19 GND Signal Ground Return for Pin 7
20 GND Signal Ground Return for Pin 8
21 GND Signal Ground Return for Pin 9
22 GND Signal Ground Return for Pin 10
23 GND Signal Ground REturn for Pin 11
24 GND Logic Ground
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RS5-232C Ports

The RS-232C ports are seven wire subsets with standard pin-outs. The ports are
tfactory configured as DTE. Instructions on reconfiguring the ports as DCE may
be obtained from Gould Inc., Customer Service office listed in the Preface.
Table 3-2 lists the pin-designations for the K105-D RS 232C ports.

Table 3-2. K105-D R5-232C Port Pin-Descriptions

Pin Number Name DTE Sender DTE Receiver

2 BA Transmit Data Receive Data

3 BB Receive Data Transmit Data

4 CA Request to Send Data Set Ready

5 CcB Clear to Send Data Terminal Ready

6 CcC Data Set Ready Request to Send

7 AB Ground Ground

20 cn Data Terminal Ready Clear to Send

W oz -
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___//// (RS232-C)
MASTER CLOCK RS232-C —-

Aba=4-1

Figure 3-10. KI105-D Rear Panel
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Power Input Group

Voltage Select: This two position switch selects the voltage range of the
unit to match the incoming AC Line voltage.

Fuse: Standard fuse holder. Fuse ratings must be selected to match the
incoming AC Line voltage.

Fuses for Rated Voitage

Voltage Fuse
90 VAC to 130 VAC 3AG, 6 Amp
175 VAC to 260 VAC 3AG, 3 Amp

AC IN: Standard AC, male, connector for power input.

Signal Output Group

Link OQutput: Standard BNC connector provides triggering at TTL voltage level
which detects the occurrence of a user programmed event (or Link)
in the frace control. The Link Signal goes high when the first
event occurs in the trace and remains high until the end of the
recording.

Master Clock Output: Standard BNC connector provides Master Clock signal at TTL
voltage level. The Master Clock is used to shift samples
into memory and the trace control logic. Clock transi-
tions of the rising or falling edge are selectabie by the
user to establish the active/inactive states.

Video Output: Standard BNC connector provides RS-170 composite video output.

+5V, -5V Output: Standard LEMO connectors provide output signal for driving
user accessories within the range of +5V and -5.2V @ 300 MA.




Chapter 4

OPERAT ION

GENERAL

This chapter describes the Gould K105-D operating procedures and guides the user
in setting up the equipment and operating the keyboard to perform the analysis.
Various techniques can be employed to locate and identify malfunctions in the
useris target hardware. The best approach for appiying Ki05-D capabiiities
depends upon the user's familiarity with basic ftechniques for analyzing digital
circuit functions and how to make full use of the K105-D instrument resources.
These instrument resources are sophisticated analysis toois in the form of menu-
driven displays that setup test actions, perform measurements, track and control
input signal characteristics, record test data and display the results upon
demand.

A detailed description of each display screen and data fields within the display
is provided to guide the user in selecting and interpreting the display con-
tents. The methods by which the various keys can be used to reconfigure and
alter these displays are also explained. The functions of certain keys and
selected display elements are explained at the beginning of this chapter, and in
the interest of brevity, no further discussions of these items will be made when
dealing with the individual displays.

The user should note that the displays in this chapter are shown in reverse
video (black on white).

USER AIDS

The K105-D firmware generates Help Messages that provide instructions to the
user for understanding a specific operation. The associated help message for a
given display can be accessed at any time by depressing the HELP key. The
message appears at the lower portion of the current display.

The firmware also stores an On-Line User's Guide manual that provides in-depth
information about the display operation. If the user requires additional
instructions, other than those provided by the Help Message, the On-Line User's
Guide manual can be accessed at any time by depressing the SHIFT and HELP keys.
The On-Line User's Guide manual contains several text pages of information and
the user may advance to the next text page by depressing the NEXT key, or return
to the previous text page by depressing the PREVIOUS key.



ORGANIZATION OF DISPLAYS

The organization of K105-D display screens is shown in the menu-tree diagram of
Figure 4-1. These displays consist of three major groups, sefup, analysis and
1/0. The K105-D input probe cable must be connected to the user's external
equipment to supply input signals that are interrogated by the K105-D internal
logic and displayed on the screen. The various display screens are used to
setup the test conditions, display the analysis results and perform 1/0 trans-
fers to other equipment units.

The entry point at the top of the diagram (Figure 4-1) begins with the Power
switch. Turning on the AC power initializes the instrument, causing it to per-
form a self-test diagnostic of internal circuit functions and present the
Display Options screen when the diagnostic is completed. The Display Options
screen presents the configuration of the K105-D by indicating which hardware
options are present and the number of inputs available to the user. The Display
Options screen may also be accessed by depressing the SHIFT and DEFAULT keys.

The first functional group of displays, under Instrument Setup, allow the user
fo define various test conditions. The name of the control panel key(s) that is
used to access the display is enclosed by parenthesis adjacent to the block
identifying the display. For example, to access the Auto Compare Setup screen,
it is necessary to depress the SHIFT and COMPARE keys.

The second functional group of displays, under Display and Analysis, allow the
user to observe displayed data and graphic information that presents the results
of the analysis. Note that the selection of displays for main inputs and high
speed inputs are controlled by toggling the MAIN/HS key. Also, the Noise Margin
Analysis screen is not available for high speed configurations that do not con-
tain the high-order input bits (8-F). Also, the Percent vs. Time Histogram
display is not available for the high speed configuration under any condition.
Again, the name of the key(s) that is used to access the display is enclosed in
parenthesis adjacent to the display.

The last functional group of displays under 1/0 Function, allow the user to per-
form various 1/0 transfers of information generated by the K105, as determined
by communications linkage via the RS232 and GPIB interface. The 1/0 display can
be accessed at any time without disrupting data presented in the displays.

The Help Messages screen and User Guide Screen can be accessed at anytime by

depressing the specified keys. Likewise, the blinking of the cursor can be
controlled at any time by depressing the specified keys.
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GETTING STARTED

The following example presents a simplified procedure for connecting the K105-D
to the user's equipment and operating the control pane!l keys to generate a
recording of the input signal.

In this example, the user's equipment consists of a signal generator unit or
equivelent equipment that can be adjusted to provide an output signal with the
following characteristics:

1.

e TTL Logic Level
® Square Wave or Pulse Train frequency of approximately 1 MHz

Connect Probe Cable to K105-D:

Verify AC power is off and plug the K105-D Probe Cable assembly into
the front panel input socket labeled D CLK J, K, 7-0.

Connect the flying leads to the probe,

Turn on AC power at the K105-D to initialize the unit. The unit will
respond by executing the start-up diagnostics and presenting the Display
Options screen.

Connect Probe Cable to User's Equipment:

de

Turn on AC power at signal generator unit and verify the controls are
positioned to generate an output signal at 1 MHz frequency and TTL logic

level.

Plug user's signal cable into output jack of signal generator unit.

Connect K105~D probe tip (brown wire) labeled GND to ground lead of
signal generator cable.

Connect K105-D probe tip (orange wire) labeled 3 to signal lead of
signal generator cable.

Take Recording of input Signai:

de.

b.

Depress TIMING key and ARM key (located at upper right corner of panel)
to take a recording of the signal. The K105-D will respond by dis-
playing the trace data on line D3 at the right half side of the screen.

Observe the Timing Display screen which presents the following
information:

1) Timing display indicates Main Channel inputs are selected. (This
information is contained in the titie at top of screen,)

2) Input signal trace appears at input line D3

"~ 3) Horizontal Expansion = X1 size. (This information is located under

the title at top of screen,)
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5.

NOTE: If the wrong key is pushed, the K105-D can be reset at any time by

depressing the SHIFT, DEFAULT and F1 keys in sequence to restore
the Display Options Screen.

Likewise, the SHIFT, DEFAULT, F2 keys may be depressed in sequence
to re~initialize the power-up diagnostics and restore the Display
Options Screen.

Take Another Recording of Input Signal:

Qe

b.

Reduce signal generator frequency to 500 KHz and depress the ARM key
to execute the new frace recording.

Observe the shape of the signal on the display screen which becomes
altered to reflect the new frequency. This new frequency pattern is
recorded by the K105-D.

Expand Timing Display Horizontally:

Qe

Depress and hold the FIELD -> key until the CONTROL block at lower left
side of the screen indicates a count value of approximately 500. Then
release the -> key. Observe that cursor line has shifted from the far
left side to the center of the screen.

Depress the F3 key one time to expand the screen to X6 size. Observe

the control cursor is again relocated to the left side of the screen and
the screen is expanded with data beginning at the cursor.

Depress the F3 key a second time to expand the screen to X12 size.
Observe the shape of signal changes to reflect the increased screen
size.

Depress the F3 key a third time to expand the screen to X24 size.
Observe the shape of signal changes to reflect the increased screen
size.

Depress the F3 key a fourth time to restore the screen to the X1 size.
Observe the shape of signal changes to indicate the new screen size.

Perform Additional Measurements and Recording

At this time, the user can experiment by accessing various displays
described in subsequent sections of this chapter.
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COMMON DISPLAY ELEMENTS

Upon powering up the K105-D, the control firmware performs a short series of
diagnostic tests on the microprocessor RAM and ROM, the keyboard, the Main
Channel and High-Speed Channel acquisition Ram, Trace Recognition Ram and system
voltages. When the diagnostic tests have been successfully completed, the
Display Options screen (Figure 4-2) is displayeds This screen contains a
message indicating successful completion of the diagnostics, a list of all
options installed in this unit, the current software version number and several
common display elements.

SGOULD =p BIGHATION

“1@85-D LOGIC ANALYZER
#POWER UP DIAGNOSTICS COMPLETE=

THE DEFRULY FECORD PARAMETE

o i o T oimn
LOBELED TR

7 — T ~7
iy B o7 - Ca

CLE I K CLE I K

Fz] + POWER UP DIAGNOSTICS AND RESET
HEMORY=M MAIN MAIN=RDY

Figure 4-2. Display Options Screen

The center of the uppermost character line, line one, is one such common display
element. The element presents the identifying name of the display currently
being shown on the screen.

All of character line two is another common display element. This line only
appears briefly in reverse video when the user has made an illegal keyboard
entry or has attempted to set up an improper function.
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The lowermost character line of the displays, line 29, contains several common
dispiay eiements. The dispiay eiement farthest to the left (MEMORY=) indicates
the memory information currently being displayed. The user must understand that
there are three Set Up memories and three Data memories. Although the designa-
tions of both of these two groups of memories are the same, M, A and B, their
functions are vastly different. The users ability to view them is dependent on
his selection of screens. |If the user has selected any of the Set Up screens
(Format, Clocks, Trace Control or Arm Mode), he may view any of the three setup
memories. Set Up memory M displays the parameters selected for the next
acquisition cycle, Set Up memory A displays the parameters selected for the
acquisition cycle just completed and Set Up memory B may be used for storage of
Set Up memory A information for future reference. The Data memories are asso-
ciated with certain Display screens (Data, Timing, and Graph), and unlike the
Set Up screens, cannot all be viewed by the user. The Data memory M is a high-
speed acquisition memory which is transferred to memory A at the completion of
each acquisition cycle and therefore, is not available to be viewed by the user.
Data memory A stores the data acquired during the last acquisition cycle and
Data memory B may be used for storage of the data in memory A for future
reference or comparisons. Both Data memories A and B may be readily viewed by
the user.

Immediately to the right of the MEMORY= display element is an element that
indicates which input displays are currently being viewed: Main or High Speed
(HS). The element adjacent to the right of this element indicates when the
SHIFT keybutton has been pressed, and the keypanel is in its shifted mode of
operation (the blue designators below the keybuttons are functional).

To the far right of this same character line is a display element (MAIN=) that
indicates the status of the Main inputs. The status messages are as follows:

RDY - indicates the main inputs are ready for an arm signal.

BUSY - indicates the hardware is in the process of being prepared for a
record cycle.

CLK? - indicates the unit is awaiting a clock to start a recording.

LVLO through LVL7 - indicates the trace control level in which the unit is
currently operating.

EOR - indicates End of Recording.

Immediately to the left of the MAIN= element is the high-speed inputs status
indicator, HS=. This display element is present only when the high-speed boards
are installed in the unit and selected from the Arm Mode and the unit has been

armed. Although the status indicator names are similar to those of the main
inputs status indicators, some of their functions differ. The high-speed status

indicators are defined as follows:
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RDY - indicates that the high-speed inputs are ready to be prepared for a

record cycle.

BUSY - indicates the hardware is being prepared for a record cycle.

CLK? - indicates the high-speed inputs hardware has been prepared for a

record cycle and is awaiting an arm signal.

LNK? - indicates the high-speed inputs are armed and awaiting a link

signal.

DLY? - indicates the delay specified in the High Speed Set Up screen Is in

the process of being counted.

EOR - indicates End of Record.

COMMON KEY FUNCTIONS

When the user has selected a Set Up screen such as Format, Figure 4-3, he should

note there are several display elements highlighted by reverse video.

( )
SET UFP  M&IN FORMAT
oaTa FORHMAT [EEE '
RADIH L HHHH HHHH
SECTION LDDD CCCC
INPUTS
THRESHOLTD FOLARITY
77 L a CEEE
i - 1.4 I B
T 7 _ I S B
il 1.4 s EER
77 I N
T R
+ 1.4
+ 1.4
CLOCK INPUTS i - 1.4
Fi+DaTa FORMAT. [FETOF THRESHOLD
MEMORY=H HAIN MAIN=RDY
0014-4-2
. )

Figure 4-3. Typical Screen Display
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These elements are referred to as fields, and information may be entered into
them or the information within them may be altered. The user should also note
one of these fields is further highlighted by blinking reverse video. The
blinking reverse video indicates this field is the one selected for immediate
data entry or alteration; for this reason, this field will henceforth be
referred to in this text as the active field. Positioning of the active field
indication is controlled by use of the FIELD keys. The right and left arrow
keys allow the user fo reposition the active field laterally along the current
character line. When the active field reaches the last available field in this
character line, it wraps around to the first available field at the opposite end
of the iine. The up and down arrows permiT The user to move the active fieid
vertically through those character lines containing fields. A wraparound is
performed at the uppermost or lowermost fields. The FIELD keys also perform
other functions in specific displays. These functions will be discussed in the
descriptions of the display operations.

il

Many of the display fields (such as the Data Format field of the Format screen)
have multiple-choices of data or information. When the field is active, the
user may scroll forward or backward through the choices using the NEXT or
PREVIOUS keys, respectively. Rapid selection of choices is facilitated by use
of what is referred to as "Quick-Keys™. Choices are assigned alphanumeric
values, and the user may rapidly advance to another choice with a single
depression of the alphanumeric key whose value corresponds to the Quick-Key
value. As the various fields of each display are discussed in this text, the
Quick-Key values of each choice will be given in parenthesis; for example - (8).

Many of the keys on the keypanel serve a dual function. The primary function of
the keys is printed either directly on the keybutton or immediately above the
keybutton in black lettering. The secondary function of dual-function keys is
printed directly below the keybutton in blue lettering. To use the secondary
functions, the user must first depress the SHIFT key and then the desired secon-
dary function key. Ordinarily, the user must make a depression of the SHIFT key
for each depression of a secondary function key, but in the event that he wants
to make several like entries in a row, he may hold the secondary function key
depressed causing it to go into a repetitive mode of operation.

There are two levels of the Help function available in the K105-D. The user may
access the first level of Help (Figure 4-4) by depressing the HELP key when in
any of the Set Up or Display screens. Eight lines of information are presented
in either the upper or lower half of the screen, dependent on the location of
the active field. The information provided is pertinent to the field that is
active.
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Figure 4-4. First Level Help Message

The second level of Help (Figure 4-5) is accessed by depressing the SHIFT key
and then the HELP key. This level of Help provides detailed discussions on
operation of the K105-D.
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Figure 4-5. Second Level Help Screen

The discussions provided by the second ievei Heip are arranged into four major
categories:

1. Main Inputs Record Parameters
2. High-Speed Record Parameters
3. Data Acquisition

4, Data Display

Each category is further subdivided to provide the user with sufficient infor-

mation on K105-D operation. When in any of the various discussion screens,
depression of the (0) quick-key returns the user fo the initial Help screen.
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The K105-D contains a tolerance comparison analysis memory (don't-care memory)
which allows the user to designate sample data not fo be included in a com-
parison. The don't-care memory is initialized to all do-cares; as a result, all
of the sample data is included in a comparison. Generally, when the "X"/SPACE
key is depressed the control firmware decides if a don't-care, "X", is
appropriate in the active field and if so, inserts it. If an "X" is not
appropriate, a space is placed in the field. When editing pattern definition
fields, memory B data columns, search values and certain fields relative to the
disk system, either an 'X' or a space is appropriate and the user must decide
which he wants. |In these cases, it is necessary to insert spaces by depressing
SHIFT='X'. The user should note that a SHIFT='X' is never interpreted as a
don't-care.

In many cases, the active field consists of a single character. When a space is
appropriate in the active field, depression of the "X"/SPACE key deletes the
character in the active field and replaces it with a blank space while having no
affect on the adjacent characters.

In order to use the "X"/SPACE functions in the Data and Timing Display screens,
the screens in which comparisons are performed, the user must be in the Edit
mode. The Edit mode is entered by depressing the EDIT key which allows the user
to perform editing functions in the Data, Timing and Graph Display screens. In
the Trace Control Set Up screen, the user may use the EDIT key to select a
binary presentation of the Pattern Definitions.

The insert and delete key, INS/DEL, is used in the Format Set Up screen to
either insert additional columns into the display or delete existing columns
from the display. As additional columns are inserted, the columnar information
initially present on the screen is shifted right in its entirety. The user
should note that information shifted off the screen cannot be returned. When
using DEL in this screen, columnar information is deleted, and the remaining
information is shifted left to fill the void.

The INS/DEL key serves a function similar to the above when in the edit mode of
the Timing Display screen. Entire lines may be inserted or deleted and the

lines below shift down or up, respectively. The user should note that more than
128 insertions in the main inputs display or 32 insertions in the high-speed
inputs display will cause information to be lost.

ARM/ADV Key

The ARM/ADV key may be used for any display. After the user has set up all
desired parameters in a display, he may initiate a data recording by depressing
the ARM/ADV key. This referred to as arming the instrument. The Arm Mode
screen determines which actions are taken when the instrument is armed. Both
the Main and High Speed inputs may be armed together, or the user may choose to
arm either one without the other.
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When the instrument is armed, the status line is altered to only display the
status of the inputs that are armed. An arm cycle consists of:

(1) setting up the acquisition hardware,

(2) start of acquisition,

(3) hardware acquires data while looking for the stop event,
(4) stop event occurs,

(5) acquired data is transferred from the hardware into Memory A, and

(6) the system decided whether to repeat the arm cycle automatically.

If an advance condition is not found, when the unit is recording, the user may

force an advance by depressing the ADV key (the shifted function of the ARM
key). This operation applies only to the main inputs trace setup.

STOP/W/XFER Key

During the process of a recording, the user might have need ‘o stop the record-
ing. For example, this could occur due to a failure in the system under test,
which prevented the trace operation from advancing to the next trace level. The
user may stop the recording simply by depressing the STOP key. The recording
stops with no transfer of data from data memory M to data memory A. |f the user
wishes to stop with an M to A data memory transfer, he must depress W/XFER (the
shifted function of STOP). The STOP key is also useful for stopping the unit
when in Auto mode.
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FORMAT SET UP SCREEN

Probes

The Format Set Up screen allows the user to specify the display format used In
the Data Display screen. Because of the close relationship of the probes to the
Format Set Up screen, a discussion of the probes Is necessary prior to
discussing the Format Set Up screen,

Figure 4-6 illustrates a typical probe consisting of the D~connector, cable,

probe case, probe tip with input lines and the grabbers which attach to the
ITnput linese.

Figure 4-6. Typlcal K105-D Probe
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FORMAT SET UP SCREEN (Cont'd)
Probes (Cont!d)

The probe assembly D-connector |s labeled to Indicate which of the K105-D's
front panel D-connectors 1t attaches to. Additlional Identification of the probe
assembly consists of a label on the probe case which identifies the probe and

+he attached color coded input lines. The user should note that the Individual
input lines are further alpha-numerically Identifled at their tips, where the
grabbers attach. The input line identifiers used on the probe case label are
directly associated with the section and input identifiers used in the Format
Set Up screen, Figure 4-7. The probes are electrically interchangeable, but the
user should note that the F-8 sockets have no clock recelivers.

SET UP  MAIN FORMAT

RADIA L HHHH HHHH HHHH HHHH
SECTION DBEDD CECC BEEE AARA

TTL 4 ++ 4+
BF-BEZ + 1.4
aF -As g+ 1.4 +rtt
a7 -ha T 7 I W T
CLOCK INFUTS 77 I
Fi+DATE FORMAT. FE+TOP THRESHOLD
MEMORY=H MAIN MO IN=RDY
0014-4-6
\_ _J

Flgure 4-7. Set Up Maln Format Screen



FORMAT SET UP SCREEN (Cont'd)

Data Format Field

The Format Set Up screen is used fo specify the display format in the Data
Display screen, set the order of channels in the Graph Display screen and set
the format used for the pattern definitions in the Trace Control Set Up screen,
The Format Set Up screen is called by depressing the FORMAT Set Up key. When
called from an initialized state, the screen appears as shown in Figure 4-7.
The field adjacent to the words "Data Format" is the active field and contains
t+he word Hex. This indicates the data in the Data Display screen is presented
in a fixed hex format. By depressing the NEXT or PREVIOUS keys, the user may
scroll through the format choices. He may also make choices using the quick
keys as follows:

{(0) Hex - Fixed format

(1) Octal - Fixed format

(2) Binary - Fixed format, Sections D through A,
inputs 7 through 0

(3) Binary - Fixed format, sections D and C, inputs F through 0
(not present on 32 input units)

(4) Binary - Fixed format, sections A and B, inputs F through 0O

(not present on 32 input units)
(5) User Specified - Allows user to specify format arrangement
(6) Disassembler - Fixed Format, when RTE option is loaded

Level Number Field

The user specified format is initialized to hex. The user may change the format
from zero to 40 columns in any radix. The line adjacent to the word "Radix"
indicates the radix the user has set up in the corresponding section and input
fields. It should be noted that the L element, immediately adjacent to the word
"Radix", becomes a field when User Specified format is selected. When active,
this field allows the user to specify if the trace level in which each data
sample occurred is shown in the Data Display screen. Quick-key selections are
as follows:

(0) No

(1) Yes

Section Line and Inputs Fields

When the section line is the active field, it should be noted that the field is
active on a single character basis. This allows the user to alter the input
configuration directly below the character currentiy active. These characters,
A through D, correspond to the input connector pairs (sections) of the connector
panel. Each column of data in the Data Display screen can only use inputs from
a section of 16 inputs; for example, A (F=0).
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FORMAT SET UP SCREEN (Cont'd)

Sectlion Line and Inputs Fields (Cont'd)

The left and right arrow field keys allows the user to select the desired sec-
tion character fielde Normal editing operations can be performed on the
selected character, but 1t should be noted that depression of DELETE causes the
character and iine definitions below it to be deleted. When the user keys the
deslired section character into the section line, the active fleld relocates to
+he uppermost of seven vertical character fields. The order of bits is deter-
mined by the relative position of the input In Its column; uppermost input is
the most significant bit, and the lowermost input is the least significant bit.
Starting with a blank Input column, as an entry between F and O (7 and O for 32
input units) s made in a field, the active field drops down to the next Input
character locatlion. Simultaneously, the radix character directly above changes
to reflect the number of inputs In use in this column. The radix character
definitions are given in Table 4-1.

Table 4-1. Radix Definitions

NUMBER OF RAD I X DATA DISPLAY
INPUT L INE SCREEN
CHARACTERS CHARACTER RAD IX
0
1 B BINARY
2 Q BASE FOUR
3 0 OCTAL
4 H HEX
5 X Base 32, values
0-15 are displayed as O-F
16-31 are displayed as G-V
6 A ASCI1-6
7 A ASCI =7

When making entries Into an input lines column, blanks may be entered anywhere
in the column, but the radix adjusts to the number of actual characters present
in the column. When all desired entries in a column have been made, use of the
right or left arrows of the field keys moves the active field to an adjacent

column and up to the sectlion line.
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FORMAT SET UP SCREEN (Cont'd)

Threshold Fields

The lower half of the Format Display screen is dedicated to selection of
thresholds for each group of eight inputs and polarity for each input. As the
user moves the active field down from the last character line of the inputs, the
field adjacent to the input group identifier DF-D8 (D7-DO for 32 input units)
becomes the active field. The choices available for this field are as follows:

(0) TTL
(1) ECL
(2) VAR - variable

The adjacent polarity and threshold voltage values of +1.4 for TTL and -1.3 for
ECL are fixed values. When Var Is selected, the user should note that the
polarity and voltage values themselves become fields. For an active polarity
field, selections avallable are +, quick-key (1), and -, quick-key (0). For an
active voltage field, numeric keyboard entries from 0.0 tfo 9.9 may be made
giving an effective range of -9.9V to +9.9V. The keyboard entrlies appear as
they are made, in the voltage field shifting from right to left In a manner
similar to that in the common hand-held calculator. Any change in polarity or
voltage values causes a like change In all polarity or voltage fields.

Polarity Fields

To the right of the threshold values are the selection fields for assigning the
polarity for each individual Input. Quick-key values are (1) for +, (0) for -.
If an input is specified to be negative, the value read in will be inverted
prior to presentation in the Data Display, the Graph Display and the value
column at the right end of the Timing Display. The Timing Display traces always
show a high Input as a high and a low Input as a low regardless of the polarity
selected.

The polarity values are associated with M, A and B data memories. Once a
recording has been made, the polarity values cannot be changed. |f the polarity
of data in memory A Is different from the polarity of data in memory B, the data
Is compared according its polarity.



CLOCKS SET UP SCREEN

Clock Source Fleld
When the Clocks Set Up screen is called from an initiallized condition, the pre-
sentation appears as shown in Figure 4-8.

( ™\

SET UP  HAIN CLOCKS

INTERNAL
MAMOSECONDS

0014-4-7

Figure 4-8. Clocks Set Up Screen with Internal Clock Source

The clock source field is the active field. Three choices are available for
this field as follows:

(0) Internal
(1) External
(2) External Multi-Phased

When internal clock mode is selected, only two additional fields are present on
the screen: the master clock time interval and time unit.



CLOCKS SET UP SCREEN (Cont'd)
Master Clock Time Interval and Time Unit Flelds

When the time interval field, the field adjacent to the equals symbol, Is
actlve, the user has value choices available as follows:

(0) -1
(n -2

(2) -5
(3) - 10
(4) - 20
(5) - 50
(6) - 100
(7) - 200
(8) - 500

When the time unit field, the fleld farthest to the right is active, the user
has three choices available as follows:

(0) milliseconds
(1) microseconds
(2) nanoseconds

The user may select values and units within a range of from 50 nanoseconds to 50
milijseconds.

The user should note that of the three set up memories, M, A and B, M [s the
only one that is alterable. When A or B is selected, the reverse video fleld
indications disappear, and normal video Is displayed.

Master Clock Source Fleld

When the Clock Field is active and the user selects external, the Clocks Set Up
screen undergoes a change and appears as shown in Flgure 4-9.
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CLOCKS SET UP SCREEN (Cont'd)
Master Clock Source Fleld (Cont'd)
( A
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Figure 4-9, Clocks Set Up Screen with External Clock Source

The lower half of the screen provides the user with four lines in which to
define external clock expressions. When the Master Clock Source field, the
field adjacent to the equals symbol, is active, the user may select any one of
the four expressions as the master clock source. He may further elect to use

the expression as it is or in an inverted state (clocks on the falling edge).
The choices avaliable to the user are as fol!llows:

(0) Clock source 0, not inverted
(1) Clock source 0, inverted
(2) Clock source 1, not inverted
(3) Clock source 1, inverted
(4) Clock source 2, not inverted
(5) Clock source 2, inverted
(6) Clock source 3, not inverted
(7) Clock source 3, inverted
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CLOCKS SET UP SCREEN (Contid)
External Clock Combination Deflinitlons Clock Inputs Field

When the active fleld 1s moved down from the Master Clock Source field, the
clock input field farthest to the left In the first definitlon line becomes
active. These eight clock input fields refer directly to the two clock input
lines on each of the four low order (7-0) probes. The logic expression formed
by the eight flelds allows the user to AND the J clock inputs in one group, OR
the K clock inputs In another group and then OR the two groups. When any of the
eight fields is active, the user may make cholces as follows:

(0) No clock input
(1) Clock input, not Inverted
(2) Clock Input, Inverted

External Clock Combination Definitions Name

Four clock Tnput definition lines are provided, each uniquely named. The user
may make the name fleld active and change the names as he desires. The name is
changed a character at a time by overwriting the existing eight character, maxi-
mum, name. Undesired excess characters are removed using the "X"/SPACE key.

It is suggested that the user assign unique names to each of the four Ilnes.
This eases identification of the line selected for use In the master clock
selection field,

Samp le/Demux Field

I the user selects External Multl-Phased as the clock source, the screen
appears as shown in Figure 4-10,
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CLOCKS SET UP SCREEN (Cont'd)

Sample/Demux Field (Cont'd)
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Figure 4-10. Clocks Set Up Screen with External Multi-Phased
Clock Source

The four right-hand fields In the center of the screen allow the user to select
sample clocks for each of the four channel sections . The selections and func-
tions for these fields are the same as the Master Clock fietd.s The fields adja-
cent to the words "Section D-" and "Section B-'" allow the user to place the
K105-D in a demultiplexing mode of operation. The choices for this field are as
follows:

(0) Sample
(1) Demux

When Sample is selected, each channel section !s clocked independently by the
clock combination definition chosen in the corresponding right-hand field.
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CLOCKS SET UP SCREEN (Cont'd)

Sample/Demux Fleld (Cont'd)

When Demux Is selected, the data Inputs of probes B and D become Inoperative,

while the clock Inputs remain functlonal. Inputs are made to data channels "A"
and/or "C" only. Data Is latched from Input A to channel "A" and then to chan-
nel "B" and from Input C to channel "C" and then to channel "D". Elther one or

both inputs may be In demultiplex mode. External clockling Ts required for thls
mode o
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TRACE CONTROL SET UP SCREEN

General

When the Trace Control Set Up screen is called from an initialized state, the
screen appears as shown In Figure 4-10. Because there are a large number of
choice combinations possible in this set up screen, the available field choices
are presented in Table 4-2,

0014-4-10

Figure 4-11. Trace Contro!l Set Up Screen
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TRACE CONTROL SET UP SCREEN (Cont'd)

The K105-D has eight levels of trace control, each of which can conditlionally
trace, stop the recording, advance to the next level or jump to another level.
These actions can be specified to occur always, never, when sample equals pat-
tern or when sample does not equal pattern. These conditlons can also be set to
occur only before, on, or after (or any comblnation of these) the time-out of
the delay counter. The delay counter is cleared whenever the level Is entered
and may be set to count either clocks or occurrences of a data word (known as
events delay). Each level may also be set to cause a Link signal which can be
used to enable the high speed section and also appears as a rear panel output.

The K105-D trace control is set up from a split-screen display. The upper half
of the screen allows the user to set up the trace control using high-level,
English-like commands. Each command is translated on entry into a low-level
hardware setup, which may involve more than one hardware function. The lower
half of the screen is used for defining named data patterns. When a trace
control command line specifies that an action be performed when the incoming
data matches or fails to match a given pattern, it refers to the data pattern by
label,

Set Up Trace

Thirteen lines of trace control and eight lines of pattern definition can be
displayed at one time. |f more room is needed, either half of the screen can be
scrolled. When the active field 1s moved to the edge of a screen half that has
more lines waiting offscreen, that screen half is scrolled to reveal these |ines
one at a time.

As much as possible, the user Is prevented from entering illegal command sequen-
ces. NEXT and PREVIOUS keys automatically skip over any choices that result in
an illegal setup. Quick-keys that create an illegal condition cause an error
message to be displayed and are not accepted.

The INSERT key can be used to insert command |ines. The command |lnes Inserted
are all "null' commands, which appear as '=----- ' The NEXT or PREVIOUS keys
are used to select the desired command. The DELETE key removes commands. If

the removal of one command line results in an illegal sequence, the following
command lines are deleted until a legal sequence is obtalned. All of the

deleted command |ines may be restored by immediately depressing the F3 soft-key.
Depression of any key other than the F3 soft-key causes the deleted lines to be
lost.

When the active field is a numeric field, the entlre field blinks. The PREVIOUS
or NEXT keys can be used to decrement or increment the number, or the decimal
keys can be used to key in a new number.
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TRACE CONTROL SET UP SCREEN (Cont'd)

Set Up Trace (Cont'd)

When the active field is the pattern name field, pressing NEXT or PREVIOUS
selects the next or previous defined name. The user may select the pattern via
quick-keys, but he must key in two decimal digits corresponding to the desired
pattern number as shown in the pattern definitions portion of the screen,

The two main commands are WAIT and TRACE. Either is followed by a condition
which specifies when to proceed to the next action. WAIT causes the instrument
fo wait for a given condition without recording any data. TRACE causes the
instrument to record while waiting for a condition. Table 4-2 lists the various
condition choices available to set up the command sequences.

Trace Control Command Descriptions

_____ Blank command !ine.

WAIT FOR No tracing, wait for specified delay, then advance to next level,
WAIT UNTIL No tracing, wait until condition, then advance to next level.
WAIT _ _  No tracing, no advance selected.

TRACE FOR  Trace all, advance to next level after specified delay.
TRACE UNTIL Trace all, advance to next level when condition !s true.

TRACE IF Trace only when condition is true, no advance selected.
TRACE _ _ _ Trace all, no advance selected,.
OR UNTIL

Provides an alternate advance condition by setting up a Jump to the
following level. When used at level 7, wraps arocund to level O,
whereas the normal advance condition stops.

OR GO TO <level> IF
Attaches a Jump condition to the preceding WAIT or TRACE. If the
condition is met, the K105-D jumps fo selected <level > values on
the following master clocke |f the Jump condition occurs simul-
taneously with an Advance condition, the Jump +takes priority,.

OR STOP |IF
Attaches a Stop condition to the preceding WAIT or TRACE command.
If the condition is met, the K105-D stops on the following master
clocke The Stop condition *akes priority over either the Jump or
Advance condifions.
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TRACE CONTROL SET UP SCREEN (Cont'd)

Trace Control Command Descriptions (Cont'd)

ADVANCE IF

SET DELAY

Sets up a condition for advancing to the next command.
Available only on the line immediately following "WAIT _ ™,
"TRACE _ _ _" or "TRACE IF", specifying the Advance condition
to be attached to this command.

Sets up the delay count and mode for the level that follows. Delay
count can be from 1 to 65535, delay modes are CLOCKS, where the
counter is incremented once on every master clock, and "COUNTS OF
SAMPLE =", where the counter is Incremented once for each sample
that matches the selected pattern. Whenever a level Is entered,
the delay counter Is reset to zero. After each delay pattern or
clock, the delay counter is incremented by one. |f advance on a
pattern is used with delay by patterns, the two patterns must match,
since the same hardware is used internally.

STOP UPON ENTERING LEVEL

LINK ON

Sets level entry counter for the next level. When this level Is

entered the specifled number (1-4095) of times, the hardware stops
immediately,

Sets up the LINK condition for the level that follows.

GO TO <level>

STOP

No tracing, jump immediately to selected level.

No tracing, stop immediately.
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Table 4-2.

TRACE CONTROL SET UP SCREEN (Con+ttd)

Trace Control Command Format

(0) ==--
(1) WAIT (0) FOR
(1) UNTIL
(2) =--
(2) TRACE (0) FOR
(1) UNTIL
(3) IF
(2) ---
(3) OR UNTIL
(4) OR GO TO <level> IF
(5) OR STOP |F
(6) ADVANCE IF eeoe
(7) SET DELAY TO
(8) STOP UPON ENTERING LEVEL
(9) LINK ON
(A) GO TO
(B) ST0P
Parameter

Definitions

<delay expression>

<condition 1>

<condiftion 2>

<pattern>

<relationship>

<level>

If set-delay not used:
SAMPLE (0) ¢ =

If set delay used:

(0)
(n
(2)
(3)
(4)

<delay expression>

<condition

1>

<delay expression>

<condition
<condition

<condition
<condition
<condition

<condition

1>
1>

1>
1>
1>

1>

<delay expression>

<condition 2>

<level>

§1 10 65535} (0) CLOCKS

gl to 4095% TIMES

(1) COUNTS OF SAMPLE = <pattern>

ENTRY TO LEVEL

ADVANCE OR JUMP
JUMP FROM LEVEL
ADVANCE FROM LEVEL
FIRST TRACE

SAMPLE

SAMPLE

COUNT

N #2 <pattern>

3;2 <pattern>(0)
<pattern> (1)
AND COUNT

ot
<relationship delay>
<relationship> delay

IN LEVEL

1 To 8 character pattern name which may contain paren
thetically enclosed character fill positions in which
substitute values may be entered

(0)

(1) >,

(2) 2, (3) #, (4) «,

(5) <

level number value between 0 and 7
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TRACE CONTROL SET UP SCREEN (Cont'd)
Command Sequence Restrictions
'STOP UPON ENTERING LEVEL' may not be used more than once in a given setup.

The 'OR' commands must follow a WAIT or TRACE. None may be used more than once

after a given WAIT or TRACE, and 'OR UNTIL' cannot be used after a WAIT or TRACE
that has an 'OR GO TO' command.

'SET DELAY' can be used only once per level before each 'WAIT! or 'TRACE'.

1f 'SET DELAY TO <value> COUNTS OF SAMPLE Is used with 'WAIT UNTIL' or
'TRACE UNTIL', the patterns used on both Iines must match.

'LINK' can be programmed on each level but executed only once during any arm
cycle,

'ADVANCE' can only be used on the line immediately following 'WAIT ---',
'"TRACE --' or 'TRACE IF',

'TRACE FOR!' or 'WAIT FOR' can only be used 1f 'SET DELAY!' is not used on the
same level.

The conditions involving 'COUNT <relationship> delay! can only be used on a
level which uses the 'SET DELAY' command.

Pattern Definitions

The operator may define up to 50 data patterns, elght of which may be displayed
at one time in the pattern definitlon half of the screen. Each definition line

consists from left to right of a system-supplied two digit number, the user-
supplied name of one to eight ASCIi characters, and the pattern value.

A new pattern Is deflined by moving the active field down to the numbered but
undefined line after the last currently defined pattern. When the operator keys
in a name for the pattern, the actual value of the symboi is all don't-cares.
The active field can be moved to any column of the pattern. Depressing a hex
digit appropriate for the radix in use enters that value; depressing the
"X"/SPACE key enters a don't-care and PREVIOUS or NEXT rolls the column through
its legal vatues.
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Pattern Definitions (Cont'd)

Depressing the 'EDIT! key while the active field is on a pattern definition line
causes this one pattern to be dispiayed in a two-dimensional binary represen-
tation that is a duplicate of the column definitions in the Format screen. This
allows the pattern to be edited on a bit-by-bit basis and makes possible
embedded dont-cares. Depressing 'EDIT' again returns the screen to 1ts standard
display mode. The user should note that if some but not aii bifs of a pattern
definition column were changed to don't-cares in the Edit mode, then when he
views the pattern definitions in the non-edit mode the character for that column
Is displayed as a small X with a box around it. If al! bits for that column are
don't-cares, the character displayed in the non-edit mode for that column is a
large Xe

Depressing 'INSERT! causes the definition currently In the active field to be
moved down one position and given the next higher number. The operator can then
enter a new pattern name on this line and define a pattern for it.

Depressing 'DELETE' removes the definition in the active field if that defini-
tlon Is not being referenced by an acquisition control line. If it Is being
referenced, an error message is displayed on line 2. An accidentally deleted
pattern may be restored by depressing the F3 soft-key.

1t the name of a pattern is changed, the name will also be changed in all
referencing frace control lines, so that these control llnes will continue to
reference that pattern.

When the active field is over a pattern value column, the F4 key can be used to
enter a '"fill-in' value in that column. This displays a reverse video
underscore at this column and causes the last three characters of the pattern's
name field to be replaced with '(_)'. Up to five fill-in columns may be defined
for each pattern, in which case the last five characters of the name are
replaced with '(_  )'s The purpose for this is to allow the user to enter
different values intfo these columns each time the pattern is used. When the
pattern is selected in the command half of the screen, its name is followed by
parentheses surrounding one to five Don't Care characters. The user may replace
these Don't Cares with actual values, which are substituted into the pattern at

the designated columns.

If the user assigns a value to a pattern definition that has not been previously
assigned a name, the K105-D automatically names the pattern. The patterns are
named by their location In the sequence of patterns (for example: P06).

Character line 28 of the screen presents definitions of the soft-key functions.
These keys, F1 through F4, change functions depending on the screen being
viewed. In the Trace Control Set Up screen, F1 moves the active field to the
uppermost command |ine, F2 moves the active field to the uppermost pattern defi-
nition, F3 reverses a deietion providing no intervening keyboard entries have
been made, and F4 enters fill-in values into pattern definitions.
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TRACE CONTROL PARAMETER SETUP REVIEW SCREEN

Once the user has completed a trace control setup, he can review his setup on a
level by level basis by accessing the Trace Control Parameter Setup Review
Screen, Figure 4-12.

Figure 4-12, Trace Control Parameter Setup Review Screen

This screen is selected by depressing the SHIFT key and then the Trace Control
keys The screen appears as shown In Fligure 4-12 with the Level fleld active.
This field is the only alterable field in the display and allows the user to
select specific individual trace levels for review. Selection is made via the
NEXT/PREVIOUS key or the numeric keyse.
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TRACE CONTROL PARAMETER SETUP REVIEW SCREEN (Con*t'd)

The trace setup for a level is evaluated and presented on the basis of our com-
mands as follows:

Trace
Advance
Jump
Stop

The condition and pattern are presented for each command. The user shouid nofe
if he has setup a trace command to act on a given pattern and then later changes
the trace command to Trace Always, the Trace Controi Parameter Setup Review
screen displays a Trace Always Command and the original condition pattern.

The Trace Control Parameter Setup Review screen can only be used fo view the
Memory M setup conditions. Depressing the A/B key causes the memory select

field to indicate that Memory A or B is being displayed; however, the actual
parameter displayed is always related to Memory M.
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ARM MODE SET UP SCREEN

When the Arm Mode Set Up screen is called from an initialized state, the active
field is the Arm Mode : field with MANUAL Mode selected. Depressing the NEXT
(or PREVIOUS) key selects the AUTO Mode with additional fields provided for Pass
Counter and Auto Compare inputs as shown in Figure 4-13,

HEMORY=H HAIN HAIN=RDY

0014-4-12

Figure 4-13. Arm Mode Set Up Screen with Auto Arm Mode Selected
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ARM MODE SET UP SCREEN (Cont'd)

Arm Mode : Field

The Arm Mode : field offers cholces of Manual (0) and Auto (1) when active.
Manua! stops the instrument at the end of one recording cycle. Auto causes the
instrument to rearm after the first recording cycle and continue to rearm in-
definitely or until modified by the pass counter or stop condition. The STOP
key may be used to Interrupt Auto Arm mode operation.

Auto Flush Fieid

Directly fo the right of the Arm Mode : field is the Auto Flush field. When
active, the Auto Flush field allows the user choices of No Auto Flush (0) and
Auto Flush (1). When Auto Flush is selected, data memory M is initialized In
Its entirety to O (lows) prior to the beginning of each recording cycle; in
additlon, the level counter is set to level 7. This ensures the user will not
be viewing data from a prior recording.

Arm Inputs = Field

This fleld, located directly below the Arm Mode = field, is present only when
the high-speed option Is installed in the K105-D. Three choices are available
as follows:

(0) Main
(1) Main & HS
(2) H.S.

The Arm Inputs = field permits the user to specify those Inputs to be armed.
When the arm cycle begins, only the selected sections (l.e., Main or H.S.) are
armed.

Pass Counter

The user should note that when Auto Is selected in the Arm Mode : fleld, two
additional fields appear below the Arm Mode : field. The first of these two
fields Is the Pass Counter field. When active, this field allows the user
choices of No Limit (0) and Limit = <value>(1)., If Limit = is chosen, the
number of successive recording cycles the instrument makes after the ARM key Is
depressed 1s limited.s The <value> fleld, adjacent to Pass Counter Limit =,
allows the user to specify a count IImit of 1 through 9999 recording cycles.
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ARM MODE SET UP SCREEN Cont'd)
Auto Compare Field

The second field, the Auto Compare field, is related to the compare setup flelds
in the Compare Setup screen. The compare setup fields allow the user to specify
parameters for comparison of data in data memories A and B, The manner In which
these comparisons are used |s determined in the Condition Field and Its
adjoining field, the Condition Statement fleld. The Condition Field provides
the user with three choices as follows:

(0) No Compare
(1) Count <condition statement>
(2) Stop <condition statement>

When No Compare is selected, the user elects not to use the condition quallfier.
When Count or Stop 1s selected, the Condition Statement field appears. The
Count choice causes the unit to count the number of times the condition spe~
cified in the Condition Statement fleld comes true. The Stop cholce causes the
unit to stop rearming when the condition becomes true. The Stop choice has pre-
cedence over the Pass Counter Limit fleld.

Condition Statement Fleld

The Condition Statement field states an equal or not equal relatlonship between
the A and B data memories. When the relationship becomes true, the condition Is
satisfieds When this field is active, the user has choices as follows:

(0) 1f Main (A # B)

(1) |f Main (A # B)

(2) 1f main (A # B) and HS (A = B)
(3) If Main (A # B) or HS (A = B)
(4) If HsS. (A # B)

(3) If HeSe (A # B)

The Arm Inputs fleld and the Condition Statement field are closely Ilnkeds |If a

change In the Arm Inputs field causes the Cond!tion Statement fo no longer be
valid, the Conditlon Statement changes to a valld option.
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AUTO COMPARE SET UP SCREEN

When the SHIFT and COMPARE keys are sequentially depressed, the Auto Compare Set
Up Screen is selected. Figure 4-14 if{justrates the Auto Compare Set Up Screen.
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Figure 4-14. Auto Compare Set Up Screen
Main Inputs Comparison Fields

The Auto Compare Set Up screen is dedicated to compare setups. In addition to
being related to the Condition field, this screen is also related to the Compare
mode of the Data Display screen by depressing the PREVIOUS key. The upper
fields of the screen allow the user to enter a starting point for comparisons of
the main inputs memory A and the main inputs memory B. The range of values that
can be entered intfo these fields must fa!! between 0 and the desired number of
samples -1. The For <value> Samples field allows the user fo specify the number
of samples in which comparisons will occur. When this field is active, a deci-
mal value may be entered.

The ability to set different comparison starting points for data memories A and

B provides an offset of comparisons when viewed on the Data Display screen. For
example:

MEM-A STARTING AT 0100
MEM-B STARTING AT 0105
FOR 0100 SAMPLE(S)
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AUTO COMPARE SET UP SCREEN Cont'd)

With the example setup, when A and B memory data comparisons are made viewing
data memory A of the Data Display screen, the comparisons begin at location 100
and continue for 100 samples. |f the comparisons are made viewlng data memory B
of the Data Display screen, the comparisons begin at location 105 and contlnue
for 100 samples.

Main Inputs Selection Flelds

The Main Inputs Selection fields allow the user to speclfy those inputs that are
to be included in comparisons. For 32 Input units, four field blocks are
displayed, and for 64 input units, eight fleld blocks are displayed. When a
field block s accessed, the Input flelds become active on an Individual basis.
The user may choose to omit an input from the comparison by selecting _ (0), or
may include an input by selecting v (1).

High-Speed Inputs Compare Set Up

The high-speed inputs may be setup for comparisons by following the same proce-
dures that apply for the main Inputs. For those units not equipped with high-
speed inputs, the Compare H.S. Inputs Information does not appear on the screen,

Auto Edge Tolerance Flelds

The Auto Edge Tolerance flelds In the lower portion of the screen allow the user
to specify don't-cares for a gfven number of samples on each side of a tran-
sition. The don't-cares are associated with data memory B and are visible when
viewing the memory B Data Display and Timing Display screens.

The tolerance Is entered by making the desired value field active and entering a
value of 0 to 9. O represents all do-cares. The value Is then transferred to
the B data memory on the next A to B data transfer or upon depression of the F1i
soft-key.

if the unit has no high-speed Inputs Installed, the HeSe. Inputs = fleld does not
appear on the screen.
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HIGH SPEED SET UP SCREEN

The previously described screens have dealt with setup of the main inpufts. To
view or perform setups of high-speed screens, the user must depress the MAIN/HS
key. As previously described, the Main/HS display element changes to HS. Once
the user has accessed the high-speed screens from an initialized state, depres-
sion of any one of the FORMAT, CLOCKS or TRACE CONTROL keys calls the High Speed
Set Up screen. The screen appears as shown in Figure 4-15 with the l|eft-most
character of the Sequence |ine active.

Figure 4-15, Set Up High Speed Screen



HIGH SPEED SET UP SCREEN (Cont'd)
Sequence Fields

The High Speed Set Up screen incorporates some features of the Main Format and
Clocks Set Up screens. Because of these common features, the user should find
the High Speed Set Up screen somewhat familiar and easy to configure. The Radix
line displays are similar to those listed in Table 4-1. The Sequence line
allows the user to select the order and radix for displaying the High Speed
inputs in the Trigger Word field and on the Data Display screen. The Sequence
field has 31 columns, in which the user may enter any sequence of input numbers
and spaces. On powerup, this field contains all Installed High Speed inputs
arranged from highest number to lowest, each separated with a single space. The
spaces serve to separate the inputs into groups, with each group corresponding
to a single column on the Data Display screen. Groups that contain only one
input are displayed in binary radix. Groups containing four inputs are dis-
played in hexadecimal; groups containing three inputs are displayed in octal

and groups containing seven inputs are displayed in ASCI!. In all cases, the
leftmost input in the group is the most significant bit, and the rightmost Input
in the group is the least significant bit.

Link Field

The Link Field, located in upper-right corner of the screen, allows the high-
speed inputs to operate in conjunction with the main inputs. When this fleld is
active, the user has choices of Linked (0) or Not Linked (1).

Three conditions must exist in the setup of the K105-D for the high-speed inputs
to be linked to the main inputs:

1. The Link command must be present in the trace control setup.

2. Main & HS must be selected in the Arm Sections field of the Arm
Mode Set Up screen.

3. Link must be selected in the Link Field of the High Speed Set Up
screen.

When the Link command is encountered during the main inputs trace operation, the
high-speed inputs are enabled to look for a trigger. Upon recognition of the
trigger, the high-speed inputs continue to acquire data for the duration spe-
cified in the delay fields, then the recording stops.

If the high-speed inputs are operated in a non-linked mode, they start looking
for a trigger as soon as they are armed.
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HIGH SPEED SET UP SCREEN (Cont'd)
Trigger Word Field

The Trigger Word fields, located directly below the Sequence fields, permit
the user to define the high-speed inputs trigger word.

Trigger Fleid

When active, this fleld permits the user to elect to trigger the high-speed
inputs on either data True (1) or data False (0).

The Sequence and Trigger Word fields are directly related, and when either is
changed, both are redisplayed.

The K105-D high-speed inputs are edge-triggered. When the high-speed inputs are
not linked to main inputs trace control and the data word is set to all
don't-cares, high-speed triggers immediately.

Fllter Fleld

The Filter is the number of consecutive samples that must match the trigger word

in order to start the delay counter. Legal values are 1 through 14 when this
field is active.

Delay Value Field

The Delay Value is the number of clocks or events that must occur from the
trigger until the end of the record cycle. Legal values are 1 through 65,535
when this field is active.

Delay Mode Field

When active, the Delay Mode field allows the user to specify if the delay will
be counted in Clocks (0) or Events (1). |If Events (s selected, occurrences of
the trigger word is counted.

In setting up the delay value, it is possible to pass through illegal values.
This only causes an error message to be displayed on line 2 if the user attempts
to leave the delay value field while it is set to an illegal value.

Clock Source Fleld

When this fieid is active, the user can select a clock source of Internal (0) or
External (1).
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HIGH SPEED SET UP SCREEN (Cont'd)
Clock Interval and Clock Decade Fields

When an Internal Clock Source Is selected, these flelds are present directly
below the Clock Source fleld. When active, the clock Interval fileld allows
entries as follows:

(0) -1
(n -2

(2) -5
(3) - 10
(4) - 20
(5) - 50
(6) - 100
(7) - 200
(8) - 500

When the Clock Decade field is active, the user may make selections as follows:

(0) - milliseconds
(1) - microseconds
(2) - nanoseconds

The user may enter values within a range of from 10 nanoseconds to 50
milliseconds.

Clock Flelds

When External Clock Source Is selected, the external clock flelds are present
rather than the Clock Interval and Clock Decade flelds.

Using external clocks, the clock expression Is the result of two signal Inputs,
HJ and HK. When active, either of these fields allow choices as follows:

(0) = HJ (or HK) - rising edge
(1) = HJ (or HK) - falling edge
(2) - _ _ _ - lgnored

These two clock signals are AND'ed together.
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HIGH SPEED SET UP SCREEN (Cont'd)
Input Mode Field

Both the internal and external clock sources allow for two data input modes.
When active, the Input Mode field allows the user choices of Sample (0) or
Glitch (1), In sample mode, data inputs are checked on the active clock edge.
In glitch mode, any asynchronous threshold crossing between clocks is stored as
the next data sample. |f no threshold crossings occur between sample clocks,
data held is the same as if the K105-D were in sample mode.

Thresholds and Polarity Flelds

Although the high-speed inputs have fewer sections than the main inputs, the
setup of the thresholds and polarity is the same. When any of the Thresholds
fields {s active, the user has choices as follows:

(0) = TTL - preset to +1.4V
(1) - ECL - preset to -1.3V
(2) - VAR - variable from -9.9V to +9.9V

The settings for the variable range are accomplished in the same manner as with
the variable range in the Main Format Set Up screen. The user should note that

the K105-D has only one variable voltage; therefore, changing the high-speed
inputs variable threshold alters the main inputs threshoid.
Polarity Flelds

Polarity of each input may be individually defined and is indicated by a plus
(+) for positive (1) and a minus (=) for negative (0).
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DATA DISPLAY SCREEN

The Data Display screen, Figure 4-16, is called by depressing the DATA key.

This screen provides a display of the recorded data interpreted as numeric or
ASCIl values. The format of the data for the main Inputs Data Display screen Is
selected in the main inputs Format Set Up screen; the data format for the high-

speed Data Display screen is determined by the fields in the High Speed Format
Set Up screen.
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Figure 4-16. Data Display Screen

The data displayed can be that of the A data memory, which represents data taken
during the last recording. The displayed data can also be that of the B data
memory, which could contain data placed there for reference. The user is able
to alternately select either of these two screens by depressing the A/B key.
When the K105-D is initialized, the B data memory is filled with a data test
pattern. When the user wishes to store A memory data, he must depress the A -->
B key, the shifted function of the A/B key.
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DATA DISPLAY SCREEN (Cont'd)

The K105-D displays 21 to 63 memory samples on the screen depending on the num-
ber of Inputs available on the unit and the radix selected in the Format Set Up
screen. Reading from left to right, each sample line is displayed with a space
for the 'C' (control) or 'R' (reference) tag followed by a four-digit sample
number. Following the sample number, a space is reserved for tags generated by
the search (*) or compare (#) functions. To the right of this space a space is
available for an optional one digit level number character followed by up to 40
characters of recorded data. The radix of each data character column is
displayed in character row four.

The Data Display screen C and R tags and the respective Timing Display screen
cursor and reference vertical lines are interactive. For a change made to one
in a given screen, there is an equal change to its counterpart in another
screen. When the Data Display screen is selected, the first data line displayed
is the line at the C tag. The following samples !ines appear underneath this
one, forming a column of samples. Each column consists of 21 samples, and up to
three columns may be displayed.

To manually move the C or R tag, the desired tag is selected by depressing the
CONTROL or REF key, respectively. The tag can then be moved up or down using
the 4 (up) or ¥ (down) arrow keys. When the C tag is moved, it always remains
in the iteftmost column of samples. When the C tag is at the bottom of the data
column and an attempt is made to move the tag further down, the data samples
scroll up while the C tag remains stationary. Similarly, an attempt to move the
C tag up when the tag is at the uppermost sample line causes the samples o
scroll down. The R tag may be moved to any position on or off screen. When
moving the R tag in areas off screen, the user can monitor the R tag location
via the REF = display element in character line 27 of the screen.

The C tag may also be moved by depressing the Page Up (F1) or Page Down (F2)
function keys. These keys cause the C tag to move up or down by 21 Samples,
completely regenerating the display. When viewing the main data, NEXT or
PREVIOUS moves the C tag to the next or previous level transition. When viewing
high speed data, depressing the NEXT and PREVIOUS keys will move the C tag to
the trigger position.

The C tag may be set by first depressing the SHIFT key and then the CONTROL key.
The desired position value is controlled via the 0 through 9 keys. Depressing
the CONTROL key again enters the value. |f the new position of the C fag is
still in the leftmost column of samples, only the C tag is moved; otherwise, the
screen is regenerated with the C tag at the third uppermost sample line. The R

tag is simiiariy set by depressing the SHIFT key and the REF key, but the screen
is never regenerated.

Data Display Screen - Edlt Mode

The Data Display screen has a search word displayed at the top of the leftmost

column of samples. When the Edit key is depressed, the Search word is changed
to reverse video and the active field appears at its leftmost column. (See
Figure 4-17.)
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DATA DISPLAY SCREEN (Cont'd)
Data Display Screen - Edit Mode (Cont'd)
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Flgure 4-17. Data Display Screen In Edit Mode

The hex keys, NEXT, PREVIOUS and 'X' can be used to select a search value.

Once set up, edit mode is left by depressing the EDIT key again. Pressing the
SEARCH key causes the K105-D to search the entire memory buffer for all samples
that match the selected search value. Any samples currently on the screen that
match the search value are tagged with an asterisk. A summary line appears near
the bottom of the screen, showing the total number of matching sampies and the
sample numbers of the first and last match. The NEXT or PREVIOUS keys can be

used to move the C tag to start at the next or previous block of matching
samples.
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Data Display Screen - Edit Mode (Cont'd)

When in edit mode with memory B selected, the active field can be moved down
from the search word field into the recorded data display. Here the hex keys
can be used to enter new values into the B memory. Depressing the 'X' key
enters a value of "don't-care". Attempting to move the blinking cursor past the
bottommost sample in the first column causes the data fto scroll up one position.
This scrolling may cause the 'C' tag to be moved off the screen. This s the
only case In which that can happen. Leaving edit mode with the screen scrolled
in this manner causes the screen to be regenerated to its original position.

The contents of memory A can be compared with the contents of memory B by
depressing the 'Compare' key. Any samples that are not identical (except for
don't-care bits) are tagged with a not-equals sign. A summary line Is displayed
near the bottom of the screen, showing the total number of samples that are not
equal, and the first and last non equal samples. These items are displayed in
the same places that the search information is displayed; therefore, search and
compare are mutually exclusive. Requesting either function causes the other
function to be disabled if it was active. The NEXT or PREVIOUS keys may be used
to move the C tag to the start of the next or previous block at not-equal
samples.

The user should note that if a skewed comparison has been selected in the Arm
Mode Set Up screen, the samples tagged are different in data memories A and B.
For example, if the Arm Mode Set Up screen has been setup as:

MEM-A STARTING AT 0003
MEM-B STARTING AT 0005
FOR 0010 SAMPLE(S)

then samples 3 through 13 in data memory A are compared with samples 5 through
15 in data memory B. |If sample 3 in A does not match sample 5 in B, but all
others match, then the Data Display screen tags sample 3 when viewing memory A
and sample 5 when viewing memory B.
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TIMING DISPLAY SCREEN

The Timing Display screen, Figure 4-18, presents the recorded data of from up to
16 data inputs as ldealized oscllloscope traces. Two different Timing Display
screens are avallable: maln inputs (sections A-D) and high-speed inputs
(sectinn H).
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Figure 4-18. Main Inputs Timing Display Screen

The Timing Display screen consists of a header on character line one, a display
of current expansion settings on character line three, up to 16 timing traces
and a control and reference location readout on character iine 27. Once the
Timing Display screen has been accessed, the user may depress the EDIT key and
assign five-character labels to the left edges of all traces. These labels are
initialized to all blanks and are separated from the two-character input [den-
tifiers by a blank. The user may enter a five-character name In the specific
field, possibly the mnemonic of the signal being displayed for this trace. This
label remains attached to the trace input regardless of any future input
sequence changes. The two=character Input ldentiflers consist of a section
character (D through A) followed by the input line number (F-0). Next s the
trace itself which occupies 43 character columns. To the right of the trace lis
a readout of the value of the trace under the cursor or reference, whichever was

moved last. This readout takes into account the selected polarity of the input,
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TIMING DISPLAY SCREEN (Cont'd)

while the trace always displays a recorded 1 as high and a 0 as low, regardless
of selected polarity.

The traces may be displayed in one of four possible horizontal expansions: 'x1!',
'x6', 'x12', 'x24'. In 'x1' the recorded data is compressed by a factor of six,
so that all 1024 samples fit on the screen. In compressed mode, each point on
the screen is generated by looking at the next six samples. I|f any one of these
samples is different from the last point displayed; the next point displayed is
the opposite of the last point. This ensures that single sample glitches are
always dispiayed. Since a six to one compression is referred to as 'x1', a one
to one display of the data must be called 'x6'. Expansion by two and four are
also provided; these must be labeled 'x12' and 'x24' respectively. In all
expansions except 'x1', not all data fit on the screen. To make it possible to
view any part of the data, the left edge of the timing traces start at the
sample under the 'C' cursor, as long as the right edge of the traces is not past
the end of the recorded data buffer.

When the Timing Display screen is first accessed, the traces are presented in an
'X1' mode. Successive depressions of the F3 soft-key select the different
expansion modes in order of their magnitude with a rollover from the 'X24' to
'X1' modes.

The user should note that when in the 'X1' expansion mode, the entirety of
character line four is illuminated. This illuminated stripe represents the 1024
word recording buffer. When expansion modes 'X6' through 'X24' are selected,
the illuminated stripe narrows in width, and when the cursor [s moved in these
expanded modes, the remaining portion of the illuminated stripe moves. The
movable {lluminated stripe represents the portion of the recording buffer being
viewed in the expanded modes. The position along character line four of the
movable illuminated stripe represents the location within the buffer of the
portion being viewed.

There are also three possible vertical expansions that can be used: 'V16',
'yg', 'v4', in which sixteen, eight or four traces are displayed at cnce. In
the main input Timing Display screen, there is an input sequence *table with 128
entries. This table is divided up into 'pages' of four traces each. The page
being displayed can be changed using the 'Page Up' and 'Page Down' soft-keys,
'F1' and 'F2', respectively. Page 0 can be selected by entering SHIFT-F1.

The height of each trace is determined by the vertical expansion as follows:

TRACES NUMBER OF PAGES ON SCREEN
16 4
8 2
4 1

Selection of the different vertical expansion modes s made using the F4 soft-
key in a manner similar fto selecting the horizontal expansion modes.
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TIMING DISPLAY SCREEN (Cont'd)
Timing Display Screen - Edit Mode

The Timing screen has an edit mode that 1s used for the followling: changing the
trace labels, resequencing the traces and altering the data In the B memory.
Edit mode is entered by depressing the EDIT key. In edit mode, the trace labels
and input IDs are displayed in reverse video. The active fleld appears at the
topmost input 1D.

Inputs can be resequenced by moving the active fleld to Input ID fields and
keying in new input numbers. In the main-inputs screen, these consist of the
hex characters 'A'-'D' followed by '0'='F'. When the first character Is
entered, the trace area i{s cleared. The active fleld cannot be moved untll the
second digit is entered. In the high-speed screen, the Inputs are selected
simply by entering '0'-'F'. The NEXT or PREVIOUS keys may also be used to
change inputs. The SPACE key may be used to remove Inputs from the screen.
Note that removing inputs will not increase the vertical expansion.

Input labels may be set by moving the active fleld to the desired column. The
characters 'Space', '0'-'9' and 'A'-'F' may be entered directly from the hex
pad. Hex pad entry causes the active field to move right one position. The
other characters, 'G'-'Z' are entered via shifted hex pad keys. The function
keys 'F1'-'F4' enter the characters '+', '=', '*¥!' 1/1  respectively.

If in memory B (memory select can be changed while In Edit mode), the actlve
field can be moved into the trace area and used as an edlting cursor. Here, [t
becomes narrow and siightly taller than one trace. The number of the sample
under the editing cursor is displayed at the bottom of the screen. The right
arrow and left arrow keys can be used to move the cursor to any desired pos!-
tion. Data values of '0' or '1' can be keyed In directly. Don't-cares can also
be keyed in, using the "X" key. These appear as cross-hatched areas.
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GRAPH DISPLAY SCREEN

The K105-D Graph Display screen, Figure 4-19, plots the recorded data samples as
a graph, with position on the y-axis determined by the value of the recorded

sample and position on the x-axis determined by the sample number. The screen
is entered by pressing the GRAPH key.

0014-4-17

Figure 4-19. Graph Display Screen

Upon selecting the Graph Display Screen, the user may depress the EDIT key, and
the upper and lower limit values become fieids. The ieftmost character of the
upper limit fileld is the active field. By using the right and left arrows and
the hex key-pad, the user may edit the upper iimit to some new value. The user
can then depress the down arrow to make the leftmost character of the lower
limit field the active field. The editing procedure for the lower 1imit is the
same as that for the upper limit. The limits are always displayed in hex to
conserve room on the CRT. When the new limits have been entered, pressing
'EDIT! again restores the limit fields to norma! video and causes the graph to
be regenerated using the new limits.
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GRAPH DISPLAY SCREEN (Cont'd)

Upon selecting this screen, the currently selected memory (A or B, MAIN or HS)
is plotted out. For each point to be plotted, the sample at that polint Is con-
verted up to a 32-bit value. For the main Inputs, this is done by reordering
the bits according to the sequence of Inputs selected in the Format Set Up
screen. For the high-speed inputs, the ordering sequence will be determined by
the sequence fleld on the HS Setup screen. In either case, the data bits are
Inverted as necessary to reflect their selected polarities.

Once a 32-bit value Is obtained, it Is compared agalnst the upper and lower
limits selected here in the Graph Display screen. If out of range, a point is
plotted at either the topmost or bottommost scanline. |f in range, the correct
position relative to the Iimits Is determined, and the point 1s plotted.

Only 230 scanlines are available for the graph display, so the resolution Is
slightly less than 8 bits. To expand the graph vertically, closer 1imits must
be selected. Horizontally, only 172-bit positions are used. The 'x1' expansion
displays six samples on each column. The 'x6' expansion displays one sample on
each column, so only 172 samples are shown. In 'x12' and 'x24', only 86 and 43
samples are displayed. Horlizontal expansion is selected via the soft-keys,
F1-F4.
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MAIN PERFORMANCE ANALYSIS SCREEN

The Main Performance Analysis screen, Figure 4-20, allows the user to select
either of two analysis display screens; the Time Interval Histogram Display
screen and the Noise Margin Analysis Display screen. The Main Performance
Analysis screen is entered by depressing the ANALYSIS key. Further selection is
made by depressing the F1 key for the Time Interval Histogram Display screen or
the F2 key for the Noise Margin Analysis screen.

0014-4-24

Flgure 4-20. Main Performance Analysis Screen
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NOISE MARGIN ANALYSIS

Noise margin analysis is a feature unique to the K105-D. This feature permits
analyses and a graphic display of system signal ranges, showing noise overshoot
conditions. This is accomplished by taking successive recordings while varying
the thresholds on the inputs under analysis. At the end of each recording, the
captured data is compared against a reference recording stored in the B data
memory and qualified by the don'ft-care memory. Inputs that do not match at one
or more of the 1024 sample locations fail at this threshold level. The results
of the successive recordings are displayed as a matrix with one column for each
input under test and one row for each threshold voltage. Each element of the
matrix displays either an illuminated box (passed) or an "X" (failed).

Noise Margin Analysis Preparation

For main inputs analysis, trace control should be programmed to yield consistent
results over repeated recordings. The clock threshold and the inputs used to
control the trace sequence should be fixed (TTL or ECL). Inputs used in the
trace program must not be selected for noise margin analysise.

For high-speed inputs analysis, trace control for the main inputs should be
programmed to provide consistant results over repeated recordings. All main
inputs, including the clocks, must be set to a fixed threshold. The Link com-
mand should be used in the main trace sequence. When setting up high-speed
inputs, inputs 7-0 should control the trigger. Trigger condition for high-speed
inputs F~8 should be set to don't-care. Thresholds for the high-speed inputs
7-0 and the high-speed clocks should be fixed. Linked should be selected in the
High Speed Set Up screen.

To verify trace setup stability, the input sections (MAIN or MAIN and HS) that
need to be armed should be selected on the arm mode screen. The inputs that
control the flow of the trace should be selected for data memory A to data
memory B compare. |f the high-speed inputs are selected for the noise margin

analysis, the high-speed inputs 7-0 should be selected for data memory A to data
memory B compare.

To check trace setup proceed as follows:

Program frace control

- Take trace recording, move data to data memory B

- Take trace recording, compare data memory A to data memory B

- Recordings match?

True - double check by doing at least one more recording and compare
False - revise trace control program; take recordings and compare
memories until successive recordings match.,
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Noise Margin Analysis Setup

NOISE MARGIN ANALYSIS (Cont'd)

The Noise Margin Analysis Display screen appears as shown in Figure 4-21 with

the Analyze Inputs field active.

I

"

0014-4-18

Figure 4-21,

Display Main Analysis Screen

Depending on the number of inputs available in a specific K105-D, analysis may

be performed in groups of 8, 16 or 32 inputs.
active, allows the following choices:

32 Main Inputs Units

(0) A(7-0)
(1) B(7-0)
(2) C(7-0)
(3) D(7-0)
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NOISE MARGIN ANALYSIS (Cont'd)

Noise Margin Analysis Setup (Cont'd)

64 Main Inputs Units

(0) A(7-0) (8) A(F-0)
(1) B(7-0) (9) B(F-0)
(2) C(7-0) (A) C(F-0)
(3) D(7-0) (B) D(F-0)
(4) A(F-8) (C) BF-A0
(5) B(F-8) (D) CF-BO
(6) C(F-8) (E) DF-CO
(7) D(F-8)

High-speed noise analysis may be performed only with those units having 16 high-
speed inputs. Because inputs F-8 are preselected, they are the only inputs
allowed for high-speed noise analysis.

When the Threshold Range Field is active, the user may select a range of -9.9V
to +9.9V. The range may proceed from low to high or vice versa. The step size
needed to cover the range (in 21 or less recordings) is automatically calcu-
lateds The smallest step size is 0.1V, and the largest step size is 1.0V. In
the threshold fields, the decimal point is fixed. When a key is entered, the
current digits are shifted left to make room for the new digit. |llegal values
are not accepted.

The first recording cycle is initiated when the user presses the ARM key. For
the first recording, the variable threshold is set to the beginning of the
threshold range. At each subsequent recording the variable threshold is changed
by the step size until the variable threshold equals the end of the threshold
range.

Interpreting Analysis Data

Noise analysis recordings are not transferred to data memory A. Instead, at the
end of each record cycle, data memory M samples for the inputs selected are com-
pared to data memory B samples for the same inputs. Results are displayed in a
Input/Threshold table. Columns are assigned input labels, and the variable
threshold values become the row labels. When all 1024 samples for an input are
the same in both memories, a "pass" character is displayeds "Fail" indicates
that one or more samples for the input did not match.

Results of the noise margin analysis are not stored. Results of the last noise
analysis recording series are lost when a new recording series is initiated or
the user exits the analysis screen. The screen is locked while a recording
series is in progress. The STOP key terminates a noise analysis recording
series.,
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Interpreting Analysis Data (Cont'd)
The user should note that the probes are active devices and may introduce some

error into the waveshape seen by the logic analyzer. The user should avoid
quantifying absolute noise levels except in fixed, calibrated installations.
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PERCENT VERSUS TIME HISTOGRAM DISPLAY SCREEN

Because the K105-D is monitoring signal levels or code from an external source,
the target system, the time the trace remains in a given trace level varies from

one recording cycle (pass) to the next. By means of the Time Interval Histogram
display, the K105-D totals all time that the trace is in a specified level or

levels during a given number of passes and presents a graph depicting the per-
centages of this total time that the frace remains in the specified level (s) for

various time intervals. Figure 4-22 illustrates a typical Time Interval
Histogram.
e h
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Figure 4-22. Time Interval Histogram Display Screen

The Arm Mode must be set to Auto and the number of desired passes must be spe-
cified in the Arm Mode Setup screen. To run a Histogram, the trace must be
armed while viewing the Time Interval Histogram Display screen.

Performance Analysis Level Field

The performance Analysis Level Field allows the user to select the level or
ieveis for which the histogram is piofted. The ievel number is indicated above
the field, and a level is selected by placing a ™ " below the level number
(quick-key 1) or deselected by placing "=" below the level number (quick-key 0).
The default level selection is level two.
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170 FUNCTION SELECTIONS

Depression of the 1/0 key accesses an |/0 Function menu, as shown in Figure

4-23.

Eight quick-key choices allow interaction with peripheral equipment

attached to the K105-D which allow the user to select a particular 1/0 function.
The following /0 functions are selected by depressing the corresponding numeric

keys:
- (0)

(n

(2)

(3)

(4)

(5)

(6)

(7

(8)

Disk Quick Mode

Disk Screen Mode

I/0 Setup Screen

GP1B-SRQ

Print Screen Direct

Print Screen Long

Send Setup Records

Send Memory Records

Print Graphics

Al lows keyboard inputs for disk operations
while viewing setup or display screens.

Seiects Disk Directory Screen.

Selects 1/0 Setup Screen for configuring the
1/0 ports.

Causes the K105-D to set the GPIB SRQ line
active.

Causes the K105-D to send the visible portion
of the screen presently displayed to the host
or terminal.

Causes the K105-D to send all information
for a given screen to the host or terminal.

Causes the K105-D to send all setup records.

Causes the K105-D to send the corresponding
record(s) for the current memory as follows:

MEMORY RECORD SENT
Main A or M -=> MA LA
Main B --> MB,MX, LB
HSA or HSM --> HA
HSB -=> HB,HX

Causes the K105-D to send the exact bit mapped
graphics display to an *EPSON FX-80, or equiva-
lent printer. OGraphics mode is valid for any
screen, but is especially useful for printing
+iming charts and other graphic screens.

*EPSON is a Trademark of Epson Corporation.
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1/0 FUNCTION SELECTIONS (Cont'd)

g gy ™
[l T i B B

Figure 4-23. 1/0 Function Menu

The user should note that the number of choices available depends on the con-
figuration of the K105-D and the 1/0 mode in which it is operatinge
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1/0 SETUP SCREEN

When viewing the 1/0 menu, the user can access the |1/0 Setup screen by depress-

ing tThe 2 key.

The 1/0 Setup screen appears as shown in Figure 4-24 and allows

the user to configure the 1/0 ports to suit his particular application.

~ ™\
= HeEE
=@ BITS
=R
S~ N A R OFF
\_ J

The screen

When the |/0 Setup Screen is first accessed, the GPIB Mode =

Figure 4-24. 1/0 Setup Screen

is divided into three portions as follows:
Upper Left Portion - For use in configuring the GPIB port.
Upper Right Portion - For use in configuring the RS232C port.

Lower Portion - Active port selection,

field is active.

The GPIB mode is a default which can be changed by the user to present the

RS-232-C mode as described in subsequent paragraphs (see |/0 Port =

Field).
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170 SETUP SCREEN (Cont'd)
Mode = Field

This field permits the user to select a Talk Only, Listen Only or a Talk/Listen
mode of operation for the GPIB., When this field is active, the user has the
following soft-key choices:

(0) Talk Only

(1) Listen Only

(2) Talk/Listen

GPIB Address = Field

When active, this field allows the user to assign a two-digit GPIB address to
the K105-D. Legal values are 00 through 30. The default address is 07.

Terminator = Field
When this field is active, the user can define the end-of-line delimiter as
fol lows:
(0) CR/LF
(1) CR
EOl Output = Field

When active, this field allows the user to disable (0) or enable (1) the End or
Identify GPIB fines When enabled, the EOIl line is forced true as the last data
byte is sent,.

Baud Rate = Field

This field permits the user to set the RS232-C communications rate. When this
fietd is active, the user has the following baud rate choices:

(0) 110 (5) 1800
(1) 150 (6) 2400
(2) 300 (7) 4800
(3) 600 (8) 9600
(4) 1200 (9) 19200

Word Length = Field

When this field is active, the user may select a word length of seven bits (Q)
or eight bits (1).

Stop Bit(s) = Field

When active, this field allows the user to configure the protocol for one stop
bit (0) or two stop bits (1),
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1/0 SETUP SCREEN (Cont'd)
Parity = Field
The Parity = field allows parity choices as follows:

(0) None
(1) Even
(2) 0Odd

-Protocol = Field

When active, the Protocol = field permits protocol choices of XON/XOFF (Q) and
RTS/CTS (1)

1/0 Port = Field

When this field is active, the user can select communication *hrough the RS5232-C
port (0) or the GPIB port (1). When the GPIB port is chosen, the only other
field available in this section of the display is Character Length =. |If the
RS232-C port or GPIB Talk Only mode is chosen, a third field, Command =,
appears.

The default state of this field is the GPIB mode. To change the default state
to the RS-232-C mode, the user must remove the Data Display printed circuit
board and add a jumper connector wire across S1 as indicated in Figure 4-25,

Record Length = Field

This field, when active, allows the user to specify record lengths of 80 charac-
ters (0) or an unlimited number of characters (1) fo be sent from the K105-D.

Cormmand = Field

This field is displayed when GPIB or RS232-C is chosen and Talk Only mode is
selected. When active, this field permits the user to specify the information
to be sent from the K105-D. Upon selection of the record type(s) depression of
the F3 key causes the information fto be transmitted. This is the only field
that has no soft-key choices; the record type must be selected by stepping
through choices with the NEXT/PREVIOUS keys. Depression of the 0 key returns
the field to the home position of Send All Setup. The following selections are
provided:

- Send All Setup - Send MB, MX, LB

- Send Clock Setup - Send MS, Mv, ML, MT, MO, MG, MC, MR
- Send Format Setup - Send All High Speed Data

- Send Trace Control Setup - Send HA

- Send Arm Mode Setup - Send HB, HX

-~ Send Auto Compare Setup - Send HS, HL, HT, HO, HG, HC, HR

- Send Noise Marg Anal Setup - Send Search Data

- Send High Speed Setup - Send Configuration

- Send All Main Channet! Setup - Send Status

- Send MA, LA
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CONNECTOR WIRE

0000000y,
I/s1
0000000 I

— — N

004-A-1

Figure 4-25. Component Side of Data Display Board
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INTERFACE

The K105-D can communicate with a variety of other instruments, computers, and
peripherals. This section contains the specific information needed to operate
the K105-D over two interfaces: +he |EEE STD 488-1978 and EIA-RS-232-C. The
IEEE STD 488-1978 is an 8-bit parallel interface, commonily referred to as the

Genera! Purpose !nstrumentation Bus (GPIB). The E1A-RS-232-C is an asynchronous
bit serial interface.

The specific mechanical, electrical, and functionai characteristics and stan-

dards of the GPIB and RS-232-C are explained in detail in the following
references.

GPIB

1. |IEEE Standard Digital Interface for Programmable Instrumentation (IEEE STD
488-1978). Osborne/McGraw-Hill.

2. Pet and the |EEE-488 Bus. E. Fisher & C. Jensen. Osborne/McGraw-Hil!,
1980.

3, Articles in Microcomputing, July, 1980; Electronic Test, Aprit, 1981,

4, "IEEE-488: Its Impact on the Design, Building and Programming of Automatic
Test and Measurement Systems" by David W. Ricci, Hewlett-Packard. Presented
at ELECTRO '80, Session 3: |EEE-488 User Fundamentals, May 13-15, 1980,
Boston, MA,

RS-232-C

1« EIA Standard, Interface between DTE and DCE, RS-232-C.

2. EIA, Application Notes for RS$-232-C Standard (Bulletins 9 & 12).

3. CCITT Series V Recommendations.

4, Data sheets and application notes of various Data Communication chips.

5. Digital, Technical Aspects of Data Communication, J. McNamara.

6. Data Communication Handbook, A. Weissberger.



GPIB INTERFACE DESCRiPTION

The K105-D GPIB Interface is an implementation of the |EEE 488-1978 published
November 30, 1978, under the title "IEEE Standard Digital Interface for
Programmable Instrumentation."” This implementation supports the capabilities
and electrical interface as defined by that standard. Table 4-3 lists the
K105-D GPIB Interface capabilities.

Table 4-3. GPIB Interface Capabilities

Source Handshake (SH1) Complete Capability
Acceptor Handshake (AH1) Complete Capability
Talker Function (T5) Basic Talker

Talk Only

Unaddress if 'MLA!

Talker Function with

Address Extension (TEO) No Capability
Listener Function (L3) Basic Listener
Listen Only

Unaddress if 'MLA!

Listener Function with

Address Extension (LEOQ) No Capability
Service Request (SR1) Complete Capability
Remote Local Function (RLT) Complete Capability
Paralle! Poll Function (PP1) Remote Configuration
Device Clear Function (DC1) Complete Capability
Device Trigger Function (DTO) No Capability

(Unsupported)

Controlier Function (C0O) No Capability

GP1B INTERFACE CONNECTION

A female connector labeled |EEE 488 is provided on the rear connector panel of
the K105-D. Connect one end of the GPIB cable to this connector and the other
end fo a controller or to another Ki105-~D. The instrument can be operated
locally or from a remote station.
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GPIB INTERFACE MODE

The first field in the GPIB interface section of the 1/0 Setup screen is
designed for interface mode selection. The K105-D can be configured to operate
in one of the following three interface modes (the default condition for the
interface mode is Listen Oniy):

1« Talk and Listen

2, Talk Only

3, Listen Only

Talk and Listen Mode

In this mode the K105-D accepts information from, as well as transfers infor-
mation to, a controller. This mode is used in most applications because it is
best suited to control the instrument from a controller. To use Talk and Listen
mode, assign an address between 0 and 30 in decimal to the instrument.

The K105-D processes records sent on the GPIB bus when addressed to listen. The
K105-D can also be addressed to talk. In that case, the instrument processes
records and sends the necessary information back to the controller.

IFC Command

The I|FC Command, sent via the IFC line, clears the K105-D GPIB and sets the Talk
and Listen states to idle.

Device Trigger and Device Clear Commands

The Device Trigger and Device Clear commands, multiwire messages, reset the
K105-D to the wakeup screen with all parameters set to the power-up default
condition.

Talk Only Mode

The foremost appiication of Talk Only mode is the transfer of information to a
dedicated GPIB printer to provide hard copies of setup screens, timing diagrams,
or memory.

Talk Only mode is also used to fransfer setups and/or contents of memory A or B
to another K105-D.
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Listen Only Mode

Like Tatk Only mode, Listen Only mode has limited use; it is used to receive
information from another K105-D. The default condition for the K105-D is Listen
Only mode. This condition permits users to remotely change the K105-D
talk/listen mode since it always receives and processes records in Listen Only;
for exampte, the user can change the instrument to Talk and Listen mode.

TERMINATION CHARACTERS

Because the K105-D can be configured to accept any of four termination strings,
the unit has flexibility to adapt to any controlier. For example, some
controller must receive Carriage Return only. Others may require both Carriage
Return and Line Feed to terminate a record. The four termination strings are:
1. CR and LF

2. CR&LF + EOI

3. CR

4, CR + EOI

GPIB STATUS BYTE

By using the KT command as described in Chapter 5 or by issuing a serial poll
command, the user may read the GPIB Status Byte. The bits of the Status Byte
have the following meaning:

Bit Meaning
7 Recording in progress (armed but not stopped).
6 SRQ - K-105 requests service.
5 Error in powerup diagnostics.
4 Listen Record error, rest of record ignored.
3 Interface error has occurred: No listeners active.
2 Acquisition control error. (ARM control)

1 Not used (always zero)

0 Not used (always zero)
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RS-232-C

This interface is provided for applications where the K105-D is remotely con-
trolled using modems and telephone lines. The RS-232-C interface can also be
used to connect the K105-D to a local peripheral, such as a printer, to provide
hard copies of setup screens and graphics data. The interface characteristics
can be selected in the /0 Setup screen. The K105-D is configured as a Data
Terminal Equipment (DTE).

PROTOCOLS

The modem contro! lines are used to control an asynchronous modem. The RTS/CTS
handshake is used to synchronize two devices with different processing speeds.
This feature protects the internal buffer from overflowing with received charac-
ters. The K105-D uses the DTR (Data Termina! Ready) signal to indicate the
imminent buffer overflow; thus you must stop sending data until this signal is
released. The K105-D on the other hand ceases transmission if the CTS (Clear To
Send) signal goes false.

Many computers and peripherals use XOFF/XON (DC3/DC1, control S/control Q in
ASCI| table) protocol to synchronize their data exchange. The K105-D has imple-
mented this software protocol. When the K105-D can only accept a few more
characters, it sends an XOFF character (CTRL/S) to signal! that it needs time to
empty and process the input buffer. The XON character in turn indicates that
the K105-D is ready to accept more datae. |f the K105-D receives an XOFF
character, it does not fransmit information until it receives an XON.

RS=232-C INTERFACE CONNECTION

One female connector labeled RS-232-C is provided on the rear connector panel
K105-D. To access the K105-D from a remote location, simply connect the K105-D
to a modem or an acoustic coupler with an RS-232-C cable. The cable should have
male connectors on both ends, The instrument can also be connected to various
computers and computer peripherals. Most computer peripherals operate as DTE,
indicated by a female connector in the back. Pins 2 and 3 wires in the cable
have to be interchanged in one connector to transfer signals properly. This is
essentially an implementation of the null modem. The user can arrange one of
the following three configurations when a modem or acoustic coupler is not used.
The following configurations can be used fo connect the K105-D locally with
another DTE such as a CRT terminal.

The Nuil Modem

The user might want fo use the simple circuit shown in Figure 4-26 which,
however, does not have handshake capabilities.

4-69



2TXD T)(l)2
3 RXD :>*<: RXD |,

RTS RTS |,
: CTS ] l CTS ;
2eDTR DTR 20
¢|DSR J I l.)SI'C6

GND GND 7

0014-4-26

Figure 4-26, Simple Null Modem Wiring Diagram

Another possible solution of an easy wiring configuration is shown in Figure
4-27. This circuit allows logic handshaking by means of the DTR/DSR lines.

2| TXD D],
3| XD j:><:f7 RXD ],
4R‘|’S BTS |4
sICTS J [ crs |,
20/2TR DTR |,,
epmm > DSR

L GND GND

0014-4-27

Figure 4-27. Null Modem Wiring Diagram with DTR/DSR
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The interconnection shown in Figure 4-28 is a complete arrangement to intercon-
nect the K105-D to any computer using the earlier described hardware handshake
capabiiities.

o|TXD x|,
3| R@ >< RXD |,
AL RTS |,
slcTs N\ / crs 5
20| 2TR X DTR | )0
losn 7\ osal
/| GND GND |,

0014-4-28

Figure 4-28. Complete Null Modem

The wiring connections shown in Figure 4-29, interconnect the K105-D to the
*Epson FX-80 Dot Matrix Printer.

,| TXD Txp],

5| RXD I RXD|,

4| RS, ek

5|CTS +ET815 prINTER
20}2TR +2TR 20

o|DSR LDSRl

;|GND GND |

0014-4-30

Figure 4-29. Null Modem for Epson Printer
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Example Use of Printer for Graphics Printout

The following procedure presents steps for printing a graphics screen fo the
Epson FX-80 printer via the RS-232 port. Note that K105-D Software Rev. 3.4 or
greater must be present for this application. Verify AC power is removed from
both units prior fto connecting the modem.

1« Connect the Epson FX-80 printer unit to the K105-D, using the null
modem diagram shown in Figure 4-28.

2. Power up the K105-D and Printer Units. Access the 1/0 Set Up Screen
and set the following RS-232 controls for identical conditions on both
the printer and K105-D units.

Baud Rate 9,600 BPS
Word Length 8 Bits
Stop Bits 1or 2
Parity Disable
Protocol XON/XOFF

3. Enter the Graphics Screen and depress the 1/0 key. A prompt appears
at the bottom of the display screen which indicates the print function
is enabled.

4, Depress the #8 key (Print Graphics) to execute the print function.

INTERFACING TWO K105-D's

Two K105-D's easily interface to each other, but if one unit is a 32-input unit
and the other a 64-input unit, then in order to view all 64 columns of data on

the 32-input unit, the user must setup the 32-input unit remotely from the
64-input unit.
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Chapter 5

INPUT/OUTPUT OPERAT IONS

GENERAL

Input/Output operations are initiated by accessing the 1/0 function Menu Display
to select the desired type of 1/0 transfer, and then accessing the /0 Setup
Display to execute the transfer operation. These /0 displays and setup
requirements are described at the end of Chapter 4, along with details of GPIB
and RS-232 interfacing requirements.

This chapter presents the K105~D Record Types., Fach Record Type description
explains the syntax, procedures and system response.

It is strongly recommended that the user become familiar with |/0 Interfacing
and Setup in chapter 4, prior fo attempting remote operation of the K105-D.

RECORD TYPES

The following three types of GPIB/R5232 records can be used when operating the
K105-D.

Request Record - Requests the instrument to return a setup record.

Setup - If sent to a K105-D, a setup record commands the instrument
to change a record. |f sent bacx from the X105-D, a setup
record indicates the value of the parameter. The setup
record functions are complimentary and can both be performed
for one operation.

Command ~ A record type that can be only sent, with no response
from the K105-D,

Data records may be divided into scalar records, in which a single value is
sent, and array records, in which one or more values may be sent. All records
are transmitted as ASCIIl characters and begin with a two-character record iden-
tifiere For all screen setup records, however, the two-character record iden-
tifier may be preceded by a Memory Indicator, either "A" or "B", [|f the Memory
Indicator is absent, the memory defaults to Memory "M'", ror data array records,
the record identifier must be followed by a range specification, which consists
of parenthesis containing the range. Scalar Data identifiers may not be

fol lowed by parenthesis,

In the case ot scalar records (and array records when range is specified), a
record identifier followed by (end of the 'ine) (CR/LF or CR) is a request for
data from the K105-D. A record identifier followed by an equal sign is a data
setup record, which contains new data for the K105-D.



A superscript numeral outside an entry enclosed in braces indicates the amount
of times the selected entry must be sent; the total amount of entries can con-
sist of a combination of desired entries.

NOTE: NA = Not applicable when it appears under a heading in a record type.
Send All Record Types

The Send All record types, following each record type section, send a complete

listing of all Setup records associated with the selected record category.

CONVENTIONS FOR COMMAND SYNTAX

—

Square brackets, which must not be entered, indicate optional entries.

—~~
~—~~
[

Braces, which must not be entered, indicate required entries.

—~
~
|

Parenthesis enclosing an index must be included when the specified entry
is sent.

<A/B>

Memories A or B can be selected for setup data by prefixing the letter
'A' or 'B'. |f omitted, Memory M will be used.

Command Categories

The Record Types are alphabetically ordered by function name, rather than the
actual command name.

INVALID RECORDS

The K105-D's response to invalid records or data depends on which communication
port, RS-232 or GPIB, is active.

RS-232

When RS-232 is active and the K105-D receives an invalid record type or data,
the K105-D sends the following "lInvalid Record" message:

end-of-line "|R=%** |NVALID RECORD ***" end-of-line

The K105-D then discards the remaining portion of the received record and scans
the input until an end-of-line message is received. [|f the K105-D itself
receives the "IR" record, it sends an end-of-line message. When a data record
is received and processed, the K105-D responds with an end-of-line message if
data is valid; otherwise, the "Invalid Record" is sent. The K105-D accepts and
ignores any number of end-of-line messages and accepts either CR or CR/LF as
the end-of-line message. The K105-D, however, always sends CR/LF as the end-
of-line message. I|f the K105-D receives an end-of-text character (C+ri-C, 03H),
it immediately cancels the command processing and waits for a new record-
identifier.
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The maximum record length can be selected on *the |/0 setup screen to be either
80 characters or unlimited. This capabitity is useful when the output is sent
to a printer or CRT. The K105-D batches up all received records and processes
them sequentially.

GPIB

when GPIB is active and the K105-D receives an invalid record type or data, it
performs the following:

a) The K105-D sets bit 4 (listen record error) in the GPIB status byte
and then sends an SRQ-message to the controller.

b) The K105-D discards the rest of the received record and scans the
input until an end-of-line message is received.

If the K105-D itself receives an "Invalid Record", it accepts and ignores the
record (i.e., no response is sent back). When a data record has been received
and processed, the K105-D does not respond if data is valid; otherwise, bit 4 is
set in the GPIB status byte and a SRQ-message is sent to the controller. The
K105-D accepts any number of end-of-line messages. For each end-of-line message
received the K105-D sends back a line-feed character. The K105-D accepts either
CR or CR/LF as the end-of-line message. The K105-D, however, always sends the
end-of-line message selected on the 1/0 setup screen (either CR or CR/LF).

If the K105-D receives an end-of-text character (Ctri-C, 03H), it immediately
cancels the command processing and waits for a new record-identifier. The maxi-
mum record length can be selected on the 1/0 setup screen to be either 80
characters or unlimited. This capability is useful when the output is sent to a
printer or CRT. The K105-D batches all received records and processes them
sequentially.

RANGE SPECIF ICATIONS

The following presents the range specifications for sending array-record types.
Note that the index range affects the number of times data to the right of the
equal sign must be sent, (e.g., if the range is (0-3), data must be entered four

times). In the case of the colon, however, data can be entered only once.

The brackets below indicate required entries:

1. ({index})

Only one array value is sent/received.

Example: (0) (5) (456) . . .
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2.

3.

5.

({Iower} - {upper})

All values in the range are sent/received in ascending order.

This is a FIXED format. The number of data items must match the range
specification,.

Example: (0-2) (5-123) (999-1023). .

(foprort - {iower)

All values in the range are sen*/received in descending order.

This is a FIXED format. The number of data items must match the range
specification,

Example: (2-0) (123-5) (1023-999)e « &

({lower} /)

All values starting from lower and up to the array limit are sent/received
in ascending order. This is a VARIABLE format. The number of data items
does not have to match the range specification. When the K105-D is
receiving data, the transmitter can send any amount of array-elements
desired, up to the array limit,

Example: (2 /) (123/) (1023/) . . .

({upper} \)

All values starting from upper and down to array index zero are
sent/received in descending order. This is a VARIABLE format. The number
of data items does not have to match the range specification. When the

K105-D is receiving data, the fransmitter can send any amount of array-
elements desired, down to array index zero.

Example: (2\) (123\) (1023\) « .+ &

(=)

ALl values in the array are sent/received in ascending order.

This is a VARIABLE Format: The number of data items does not have to match

the range specification. When the K105-D is receiving data, the transmitter
can send any amount of array-elements desired, up to the array limit.
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7

8.

({Iower}: {upper})

This range specification is valid only for setup (K105-D receiving) records.

Only one array value is received, and all array elements in the range are
set to that value.

Example: (0:2) (5:123) {999:102%) . . .
({upper}:{lower})
This range specification is valid onty for setup (K105-D receiving) records.

Only one array value is received, and all array elements in the range are
set to that value,

Example: (2:0) (123:5) (1023:999) . . .
(:)
This range specification is valid only for setup (X105-D receiving) records.

Only one array value is received, and all array elements from index zero up
to the array limit are set to that value.

NOTE: When the communication port is GPIB, the FIXED format range specifi-

cations (1,2,3) are processed slightly faster than the VARIABLE for-
mat range specifications.
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INDEX BY COMMAND

cC
CcD
cs
CX
DC
DS
oT
Fe
FD
FF
FL
Fp
FT
Fv
He
HA/HB/HX

HC
HG

HL
HQ
HR
HS

HT

Send

All Clock Setup

Clock Setup. « « « &

Clock Demux. « o« o o

Clock Sections . «

Clock Expressions. .

Ciear Display. « «

Display Screen . « .

Display Text on CRT.

Records

L]

Send all Format Setup Records.

Format Datae « ¢ ¢ o « o o «

Format Format. « . .

Format Level « « « &

Format Polarity. . .

Format Threshold . .

Format Var Voltage .

Send
High
High
High
High
High
High
High

High

.

A1l High Speed Data

Records

Speed Datae « ¢« o ¢ o o o &

Speed Control Position.

Speed Graph Expansion .

Speed Timing Label. . .

Speed Timing Sequence .

Speed Reference Position.

Speed Search Value. .

Speed Timing Expansion. .

5-6

5-21
5-86
5-79
5-78
5~-80
5-82
5-84
5-83
5-85

5-81



KC
KK

KT

LA/LB

M_
MA/MB/MX
MC

MG

MH

ML

MQ

MR

NB
NC
ND

NE

pid
w

PD

PG

PL

K105-D Configura+i0n e o o+ o o

Device Clear o o« « o « o o o »

K105“D S?anSO e & & o 6 8 e »

Main Channel

Send all Main Channe! Data

Main Channel
Main Channel

Main Channel

Leve! Data. . . .

Da-‘-a. L] . L] L ] L ] L]
Control Position.

Graph Expansion .

Main/High Speed Select . . . .

Main Channel

Main Channel

Main Channel

Main Channel

Main Channel

Main Channel

Timing Labels . .

Timing Sequence .

Reference Position.

Search Value. . .
Timing Expansion

Search Level., . .

.

Records

Send All Noise Margin Analysis Setup

Noise Margin Analysis,
Noise Margin Analysis,

Noise Margin Analysis,

Recor ds

INDEX

Noise Margin Analysis, Main Ending Threshoid .

Noise Margin Analysis, Main Select

Print Screen Direct. « « « . &

Print Graphic

e e o o e o o o

Print Screen Long. « « « « o &

5-7

Main Beginning Threshold. .

High Speed Ending Threshold

BY COMMAND (cont'd)

High Speed Beginning Threshol!d.

5-69

5-102

5-75

5-76

5-71

5-73

5-74

5-72

5-55

5-52

5=50

5-51

5-53

5-54

5-103

5-105

5-104



INDEX BY COMMAND (cont'd)

RA

RC

R

RM

RP

SP

SS

ST

SX

TC

TN

TP

TR

TV

Acquisition Control.

L » L] L] L .

Send All Arm Mode Setup Records.

Arm Mode Auto Flush,

Arm Mode Condition Function. .

Arm Mode InpuT Field « « o o &

Arm Mode Mode Fielde o« o o » @

Arm Mode Pass Countere « « o o

Send All High Speed Setup Records.

High
High
High
High
High
High
High
High
High

High

Speed Clock Setup « «

Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed

Speed

Delay « o« ¢ o o o

Filter.

Trigger Polarity

InpuT Modee o

Linke o
Polaritye.
Sequence.
Threshoid

Trigger .

Send All Trace Control

L] * * . *

Setup

L

*

Records «

Trace Control Commande o« « o o ¢ o

Trace Control Pattern Name . +

Trace Control Parameter Field.

Transfer Setup Memories between M,

Trace Control Pattern Value Fielde « o

see

page

5-93

5-36

5-32

5-33

5-31

5-34

5-35

5-66

5-56

5-57

5-58

5-65

5-59

5-60

5-61

5-62

5-63

5-64

5-30

5-23

5-28

5-27

5-106

5-29



UA
uB
UE
uL
us
uz
WA
WB
WE

WL
WS

WZ

XL

ZC
ZF
ZL
ZR

Al

$+, $-

Send All Auto
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,
Auto Compare,

Auto Compare,

Compare Setup Records. . «

Main Start A ¢« o o o o o o

Main Start B o o o o o o o

Main
Main
Main
Main
High
High
High
High
High

High

Edge Tolerances « « &

Leng‘fh. e o o

Selecte o « &

Channel Selecte o «

Speed Start A ¢« o« o &

Speed Start B « &« « &

Speed Edge Tolerance.

Speed Length.
Speed Select.

speed Channel

Histogram Leve!l Selection. « « &

Send All Search Data Records . .

Search/Compare Control « « o« «

Search Firs+ L] L] L] L] L] L] L] L] L ] L

Search LastTe o« o o« o ¢ o o o o o

Search Results Array ¢ « ¢ o o o

Search Total

L * ° L] L . L] ° . .

Send All Setup Records « o« o« o

Keystroke RecordsSe « ¢ o o o o o

Select.

INDEX

BY COMMAND (cont'd)
see page
e o o o o s« 5-49
e s o o o o & 547
e ¢« o o o o o 5-48
e o o o o o o D-44
e o o o o o o 9-45
e e o s o s o 5-46
e ¢« o o o s o 543
e s s s o o o 5-41
e s s o o o ¢ 5-42
e o o o o s & 5-38

e o o o o o o 939
e o s o o s o 9-40
e o o o o o o 5=37
e o s s o o o 5-107
e e o o o o o 5=92
e o o s o o o 587
e o o o s o o 5-88
e o o s o o o 5-89
e s o o ¢ o o 5-90
e s s e o o o 591
« o e s s o o 5-108
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CLOCK DEMUX (CD)

SYNTAX

MEMORY RANGE

IND | CATOR RECORD ID  SPECIFICATION DATA

[A] feot §CnoE)} =4 ’[S}z 3EOL§
B (D]

Record Type - Request and Setup

The selected index must be in the range of 0 through 1. This index specifies
section D or B, respectively. Sending S selects Sample; sending D selects
Demux.

Example: CD{©>=D
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CLOCK EXPRESSIONS (CX)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
8
A gcxi g(INDEX)g 2=€ gASCII name% (H] gEOL
B (L]

[*]

Record Type - Request and Setup

The selected index must be in the range of 0 through 3. This index specifies
the Clock Combination Definition lnputs,

The selected ASCI| name must consist of 8 ASCI| characters, (spaces can be used)
and specifies the clock inputs.

Sending * selects not used; sending H selects Active High; sending L selects

Active Low. This entry must be repeated eight times (once for each clock input,
beginning with the leftmost input).

Example: CX{1)=QAMAQAGAA% XX 2122
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CLOCK SECTIONS (CS)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

R

Record Type - Request and Setup

The selected index must be in the range of 0 fthrough 4. This index selects the
clock sections, which are ordered from top to bottom as follows:

0 - Master clock
1 - Section D
2 - Section C
3 - Section B
4 - Section A

The selected integer must be one digit in the range of 0 through 7. This
integer corresponds to the quick key code for the Master Clock Source field, as
follows:

(0) Clock source 0, not inverted
(1) Clock source 0, inverted
(2) Clock source 1, not inverted
(3) Clock source 1, inverted
(4) Clock source 2, not inverted
(5) Clock source 2, inverted
(6) Clock source 3, not inverted
(7) Clock source 3, inverted

Example: CS<0)>=1
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CLOCK SETUP (CC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

[g] 30(:% NA §=€ BE"% feoLf
%[l] [INTEGER] [ALPHA:H

CHAR

Request Type - Request and Setup

where: E = External, M = External Multiphase, and | = Internal.
When | is selected, the selected integer must be in the range of 0 through 8.
This integer corresponds to the quick key code for Clock Interval, as folliows:

-1
-2
-5
- 10
20
- 50
- 100
- 200
- 500

O~ BWN —-O
I

The selected alpha character for | must be either N, U, or M, which specifies
the time in either nanoseconds, microseconds, or milliseconds, respectively.

Example: CC=181



SEND ALL CLOCK SETUP RECORDS (C-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

[2] g c- { NA NA % EOL %

\

Record Type - Request Only
The K105-D responds by sending the following setup records:

cc, CS, CX, CD

Example: -



FORMAT DATA (FD)

SYNTAX
MEMORY RANGE
INDICATOK RECORD 1D SPECIFICATION DATA

I (S T e T B RS R P s

Record Type - Request and Setup

The selected index must be in a range of 0 through 39. This index specifies the
column number.

The selected integer, which represents the radix, must be in the range of 0

through 7. This integer specifies the number of Alpha and Hex character entry
pairs to be entered as follows:

0 Blank Column

1 Section input Binary Column

2 Section input Section input Quad Column
MSB LSB

3 Octal Columh

4 Section input Section input Section input Section input Hex Column
MSB LSB

5 Xt

6 ASCI 1 6

7 ASCI 1 7

The selected alpha character must be in the range of A through D; the selected
Hex character must be in the range of 0 through F. These Alpha and Hex charac-
ters specify the section input and input number, respectively. The alpha
character of each entry pair must remain the same for a given column.

. FD{352

4n132a2A84



FORMAT FORMAT (FF)

SYNTAX

MEMORY RANGE

INDICATOR RECORD ID  SPECIFICATION DATA

[A] ?FF{ NA §=z glNTEGER£ §EOL£
L?J ) [ A ) { )

Record Type - Reguest and Setup

The seclected integer must be one digit in the range of 0 through 6. This
integer is equivalent to fthe quick key choices for Data Format Field on the
K105-D, as follows:

[}

(0) Hex fixed format
(1) Octal - fixed format

(2) Binary - fixed format, sections D through A, inputs 7 through O

(3) Binary - fixed format, sections D and C, inputs F through O
(not present on 32 input units)

(4) Binary - fixed format, sections A and B, inputs F through 0

(not present on 32 input units)
{5) User specified
(6) Disassembler

Example: FF=@
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FORMAT LEVEL (FL)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

] MR

P I,

AR |

Record Type - Request and Setup

Sending T specifies the level number field is present on the Data Display
screen; sending F specifies the level number field is not present on the Data

Display Screen,.

Example: FL=T



FORMAT POLARITY (FP)

SYNTAX
MEMORY RANGE
INDICATOR RECORD D SPECIFICATION DATA

gl

Record Type - Request and Setup
The selected index must be in a range of 0 through 63. This index specifies the

polarity field, with O corresponding to input AQ and 63 corresponding to input
DF.

Example: FP(EQ )=+



FORMAT THRESHOLD (FT)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA
A FT (INDEX) §=£ (Tl 3EOL
B [E]
[vl]

Record Type - Request and Setup

The selected index must be in the range of 0 through 8. This index specifies
the data input group, as follows:

DATA INPUT GROUP INTEGER
DF - D8 7
D7 - DO 6
CF - C8 5
C7 - CO 4
BF - B8 3
87 - BO 2
AF - A8 1
A7 - AO 0
Clock Inputs 8

The selected alpha character specifies the voltage setting of the data input;
sending either T, E, or V selects TTL, ECL, or VAR, respectively.

Example: FTLH)>=T
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FORMAT VAR VOLTAGE (FV)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

gl e

Record Type - Request and Setup

The entry immediately to the right of the equal sign specifies the polarity of
the variable voltage.

Both selected integers for VAR voltage must be in the range of 0 through 9.

Example: FV=+12
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SEND ALL FORMAT SETUP RECORDS (F-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD |ID SPECIFICATION DATA

A L R

Record Type - Request Only
The K105-D responds by sending the following setup records:

FD, FT, FV, FP, FF, FL

5-22



TRACE CONTROL COMMAND (TC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

I S e S 1 PR G S

\ /

Record Type - Request and Setup

The selected index must be in the range of 0 through 49. This index specifies
the line number of the trace control.

The ASCII string must consist of eighteen ASCI| characters selected as follows
in the table 5-1. Definitions for entries are provided following the table.

Table 5-1. Trace Control Command Entries

ASCI | CHAR.| FUNCTION COMMAND ENTRY SELECTIONS
ENTRY SELECTION
1 COMMAND *¥WTUGSADEL JH
2 COMMAND if command = Wor T *F U |
EXTENS | ON If command = G or J (Deee?)
If command = L (Oeeed)
otherwise *
3 CONDITION |f command is W,T,U,G,S,A S C A
SELECT otherwise *
4 PATTERN If command is W,T,U,G,S,A E N
MATCH otherwise *
5,6 PATTERN Must be number (00...49)
SELECT of valid pattern
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TRACE CONTROL COMMAND (TC)(Cont'd)

Table 5-1. Trace Control Command Entries (Cont'd)
ASCI| CHAR.| FUNCTION COMMAND
ENTRY # SELECTION ENTRY SELECTIONS
7,8,9 PATTERN If selected pattern has all *1s
10, 11 FILL=-IN DIGIT | no fill=in columns
I f selected pattern has #%XX (OoeoF)
one fill=in column
12 DELAY |f character 2 is Cor A > G # L <
RELATION otherwise *
13 - 17 | PARAMETER 1f command = L (00001, ..04095)
FILL=IN
DATA otherwise (00001...65535)
18 DELAY if command is WF (C or S)
BY TF or D
otherwise *
ENTRY DEFINITIONS:
ASCI | CHARACTER
ENTRY #
1st ENTRY DEFINITION
* Nul |
W Wait
T Trace
1] or Until
G or GO TO
S or STOP
A Advance
D Set Delay
E Stop when level E entered
L Link
J GO TO
H STOP

5=-24




ENTRY DEFINITIONS:

ASCI I CHARACTER
ENTRY #

2nd

3rd

4th

5th and 6th

7th through 11th

12th

(Cont1d)

ENTRY

—-—c M ox

(0eed?)
(Oeead)
*

ENTRY

x> OWwv

ENTRY

ENTRY

00. .49

ENTRY

(Is). .’_)

*

\%

~— 3% C A

*

5-25

TRACE CONTROL COMMAND (TC) (Cont'd)

DEFINITION

Don't Care - Blank
FOR

Until

| f

Target Level

Link Condition

DEFINITION

Sample Pattern
Count

Sample and Count
don't care

DEFINITION

When equal
wWhen not equal
don't care

DEFINITION

Pattern Number
DEFINITION

Hexadacimal Data
Don't Care

Count greater than delay

Count equal to delay

Count less than delay

Count greater than or equal to delay
Count not equal to delay

Count less than or equal to delay



TRACE CONTROL COMMAND (TC)(Cont'd)

ENTRY DEFINITIONS: (Cont'd)

ASCI | CHARACTER

ENTRY #
13th through 17+h ENTRY DEFINITION
({00001..,.04095) level entry count
(00001...65535) delay count
18th ENTRY DEFINITION
c Clocks
S Delay Counts of Sample

Example: TCC(@I=WFSEQO***#%%¥%2Q001C
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TRACE CONTROL PARAMETER FIELD (TP)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

/A )

] el e i

Record Type - Request and Setup

The selected index must be in the range of O through 49. This index represents
the pattern line number.,

The selected integer must be in the range of 0 through 5 and specifies the
number of entries. Selecting O clears any set parameters.

The decimal pair entered must be in a range of 00 through 39. The number of
pairs must coincide with the specified integer number. The selected decimals
are the column fill-ins.

Example: TP(35=40@112233
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TRACE CONTROL PATTERN NAME (TN)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

TR I R

Record Type - Request and Setup
The selected index must be in the range of O through 49. This index specifies
the sequentially numbered Pattern Definition Lines, beginning with 0 from top to
bot tom.

The sclected eight ASCI| characters specify the pattern name and may be any
combination of ASCI| alpha characters, numeric symbols and spaces.

Exampie: TN(%5)=INCRZASE
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TRACE CONTROL PATTERN VALUE FIELD (TV)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION DATA
A TV (INDEX)% 3= [*1) 64 EOL
B (1)
(01

Record Type - Request and Setup

The selected index must be in the range of 0 through 49, This index specifies
the pattern definition line number, ordered from top to bottom, beginning with
0.

A combination of asterisk, 0, or 1 must be sent sixty-four times, selecting
Don't Care, 0 or 1, (respectively) for each of the 64 main inputs. The first
character sent corresponds to input DF and the last character sent corresponds
to input AD.

Example: TV<6)=@0@99}¥ - f{@%@@@
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SEND ALL TRACE CONTROL SETUP RECORDS (T-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

I

Record Type - Request Only
The K105-D responds by sending the following setup records:

TC, TN, TP, TV
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ARM MODE INPUT FIELD (RI)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

oy e

LiH))

] ey \

Record Type - Request and Setup

Sending M selects Main inputs; sending H selects High Speed inputs; sending B
selects Main and High Speed inputs.,

Example: RI=H
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ARM MODE AUTO FLUSH (RA)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

g M- i

Record Type - Request and Setup

Sending T for true specifies Auto Flush; sending F for false specifies no Auto
Flush.

Exampie: RA=T
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ARM MODE CONDITION FUNCTION (RC)

SYNTAX

MEMORY RANGE

INDICATOR RECORD 1D SPECIFICATION DATA
TR | &
LBJ \ J \ .

Record Type - Request and Setup

If ¥ is sent, it selects no auto compare; if S is sent, it selects stop on auto
compare condition; if C Is sent, It selects count on auto compare condition. S
or C must be followed by sending elther M, B, or H, which selects compare Main
Tnputs, compare both Main and High Speed Inputs or compare High Speed only,
respectively. M, B, or H must be followed by sending elther E, which selects
condition true 1f memory A equals memory B, or sending N, which selects con-
ditlon true, 'f memory A does not equal memory B.

Example: RC=SHE
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ARM MODE MODE FIELD (RM)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

B ] 14

Record Type - Request and Setup

Sending M selects Manual Arm Mode; sending A selects Auto Arm Mode.

Example: Rii=fi

5-34



ARM MODE PASS COUNTER (RP)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

R R <t

]

Ll W N

Record Type - Request and Setup

When * is sent, it specifies no pass counter limit. The sclected integer must

be four digits in the range of 0001 through 9999 and specifies the pass count
limit. "

If memory A is selected, the instrument returns the current value of the pass
counter.

Example: RP=0091
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SEND ALL ARM MODE SETUP RECORDS (R-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

I

Record Type ~ Request Only
The K105-D responds by sending the following setup records:

RA, RM, RI, RP, RC
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AUTO COMPARE, HIGH SPEED CHANNEL SELECT (WZ)

SYNTAX
MEMORY RANGE

INDICATOR RECORD 1D SPECIFICATION DATA

Pq ngg NA 3:€ o1l 16 §LOL
1] [ ) (11

Record Type - Request and Setup

Sending 1 or 0 sixteen times specifies which high speed inputs are to be com-
pared or ignored, respectively. The entries 1 and 0 appear as a checkmark or
underscore, respectively, on the input display.

Entry Column Corresponding High Speed Input
0 F
1 E
2 D
b) C
4 B
5 A
6 9
7 8
8 !
9 o

10 5
t1 4
12 5
15 7
14 1
15 0

The leftmost entry corresponds to high speed input £; the rightmost entry
corresponds to high speed input 0.

Example: WZ=Q0020000000000000
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AUTO COMPARE, HIGH SPEED EDGE TOLERANCE (WE)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA %WE% NA §=€ %lNTEGER% gEOLz

Record Type - Request and Setup

The selected integer must be one digit in a range of 0 through 9. This integer
specifies the High Speed Edge Tolerance for memory B. Once the tolerance is
entered, the specified number of samples before and after each edge transition

will be set to don't care on each A to B data transfere.
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AUTO COMPARE, HIGH SPEED LENGTH (WL)

SYNTAX

MEMORY RANGE

INDICATOR RECORD ID  SPECIFICATION DATA

[K] §WL2 NA §=$ ;INTEGERg ;EOL%
LBJ LY 7

Record Type - Request and Setup
The selected integer must be four digits in the range of 0001 through 1024,
This integer selects the number of data samples to be compared. The maximum

number of samples to be compared on each arm cycle is dependent on *the sample
number selected for the beginning of the comparison.

Example: WL=1@92¢
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AUTO COMPARE, HIGH SPEED SELECT (WS)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

=z
>

RS

ﬂ:i; &

Record Type - Request and Setup

Entering either F, A, S or X selects the setup auto compare field as follows:

F - High Speed inputs selected on format screen
A - All High Speed inputs

S - Selected High Speed inputs

X - Selected High Speed inputs - Memory A

Example: WS=F
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AUTO COMPARE, HIGH SPEED START A (WA)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

;

1 e

Record Type - Request and Setup

The selected integer must be four digits in the range of 0000 Through 1023,
This integer selects the starting sample in memory A for comparison. If the
starting sample in memory B is not being explicity selected, this record will
also select the starting sample for the comparison in memory B,

Example: HA=0091
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AUTO COMPARE, HIGH SPEED START B (WB)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T R A

Record Type ~ Request and Setup
The selected integer must be four digits in the range of 0000 through 1023,
This integer selects the starting sample in memory B for comparison. This

number is only used if the field, selected H.S. inputs -- mem A, is on the
selected screen.

Example: WB=0021
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AUTO COMPARE, MAIN CHANNEL SELECT (UZ)

SYNTAX
MEMORY RANGE
INDICATOR RECORD D SPECIFICATION DATA

I aEHR

Record Type - Request and Setup

Sending either 0 or 1 sixty-four times specifies ignoring or selecting, respec-
tively, inputs in the A to B comparison. The four section's inputs are ordered,
from left to right, D, C, B and A. Within each section, inputs are mapped F

through O.

B@mmezuz=gege;¥ fSG@@D@
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AUTO COMPARE, MAIN EDGE TOLERANCE (UE)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

= T i -

Record Type - Request and Setup
The selected integer must be one digit in the range of 0 through 9. This
integer selects the Auto Edge Tolerance for memory B. Once the tolerance is

entered, the specified number of samples before and after each edge transition
will be set to don't care on each A to B data transfer,

Example: UE=8
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AUTO COMPARE, MAIN LENGTH (UL)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

g el e

Record Type - Request and Setup
The selected integer must be four digits in the range of 0001 through 1024.
This integer selects the number of data samples to be compared. The maximum

number of samples fo be compared on each arm cycle is dependent on the sample
number selected for the beginning of the comparison.

Example: UL=0@91
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AUTO COMPARE, MAIN SELECT (US)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
A 2US$ NA ;=; [F] EOL
B [A]
[S]
(X1

Record Type - Request and Setup
Entering either F, A, S or X selects the set up Auto Compare field as follows:

F

Main inputs selected on the format screen

A - All main inputs
S - Selected main inputs
X - Selected main inputs - memory A

Example: 1JS=q
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AUTO COMPARE, MAIN START A (UA)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

g M T e e

\ 7 \ 7

Record Type - Request and Setup
The selected integer must be four digits in the range of 0000 through 1023,
This integer specifies the starting sample in memory A for comparison. |f the

starting sample in Memory B is not explicity selected, this record will also
select the starting sample for the comparison in memory B,

Example: UA=0039
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AUTO COMPARE, MAIN START B (UB)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

g M v M e

Record Type - Request and Setup
The selected integer must be four digits in a range of 0000 through 1023. This

integer selects the starting sample in memory B for comparison. This number is
only used if the field, selected main inputs -- mem A, is on the selected

screen,

Example: UE=102%
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SEND ALL AUTO COMPARE SETUP RECORDS (U-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD D SPECIFICATION DATA

g H

Record Type - Request Only

The K105-D responds by sending the following setup records:

US, UA, UB, UL, UZ, UE, WS, WA, WB, WL, WZ, WE
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NOISE MARGIN ANALYSIS, HIGH SPEED BEGINNING THRESHOLD (NC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T o s

Record Type - Request and Setup

Selecting + or - indicates positive or negative voltage, respectively. The
selected integers must be in the range of O through 9 and specify the integer
part and decimal fraction, respectively, of the beginning threshold voltage.

Example: NC=+12
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NOISE MARGIN ANALYSIS, HIGH SPEED ENDING THRESHOLD (ND)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

N

/

Record Type - Request and Setup

Selecting + or - specifies positive or negative voltage, respectively. The
selected integers must be in a range of 0 through 9 and specify the integer part
and decimal fraction, respectively, of the ending threshold voltage.

Example: NII=+@1
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NOISE MARGIN ANALYSIS, MAIN BEGINNING THRESHOLD (NB)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

O e

Record Type - Request and Setup
Selecting + or - selects positive or negative, respectively, threshold voltage.
The selected integers must be in the range of 0 through 9 and specify the

integer part and decimal fraction, respectively, of the main beginning threshold
voltage.

Example: NE=+14
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NOISE MARGIN ANALYSIS, MAIN ENDING THRESHOLD (NE)

SYNTAX

MEMORY
INDICATOR RECORD 1D

RANGE
SPECIFICATION

= A

Y

DATA
NA ;= §[+]g %lNTEGEngINTEGERigEOLg
(-1
R At

)

Record Type - Request and Setup

Selecting + or - specifies positive or negative threshold voltage, respectively.

The selected integers must be in the range of 0 through 9 and specify the
integer part and decimal fraction, respectively, of the main ending threshold

voltage.

Example: NE=-59
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NOISE MARGIN ANALYSIS, MAIN SELECT (NS)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

ST e

Record Type - Request and Setup

The selected Hex character must be in the range of 0 through E. This character
specifies the input on which noise analysis is performed, as follows:

(3) A(7-0)
(1) B(7-0)
(2) C(7-0)
(3) D(7-0)
(4) A(F-8)
(5) B(F-8)
(6) C(F-8)
(7) D(F-8)
(8) A(F-0)
(9) B(F-0)
(A) C(F-0)
(8) D(F-0)
(C) BF-AOD
(D) CF-BO
(E) DF-CO

Example: NS=#
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SEND ALL NOISE MARGIN ANALYSIS SETUP RECORDS (N-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

ST T

Record Type - Request Only

The K105-D responds by sending the following setup records:

NS, NB, NE, NC, ND
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HIGH SPEED CLOCK SETUP (SC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION DATA
[5] {sc} NA {=} [IlglNTEGERZ{[N] [l [Ml}{EOL}
B
L1)2
(E1){H]

[*1

Record Type - Request and Setup

When selecting |, the selected integer must be one digit in the range of O
through 8. These integers correspond to the quick key code for the clock inter-
val field as follows:

(0) -1

(1) -2

(2) -5

(3) - 10
(4) - 20
(5) - 50
(6) - 100
(7) - 200
(8) - 500

Sending either N, U, or M selects nanoseconds, microseconds, or milliseconds,

respectively, for the clock decade field.
The legal internal clocks are 10 nanoseconds through 50 milliseconds.

When selecting E, sending either L, H, or * for the HJ clock input, or L, Hor *
for the HK clock input specifies the following:

H - non inverted input
L - inverted input
* - not used

Example: SC=I1@N
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HIGH SPEED DELAY (SD)

SYNTAX

MEMORY RANGE

INDICATOR RECORD ID  SPECIFICATION DATA
[A] {so} NA ;=} {1NTEGER$§(C1I {EOL}
18] [ ) , ‘[El}

Record Type - Request and Setup

The selected integer must be five digits in the range of 00001 and 65535, This
integer specifies the High Speed Delay.

Sending C selects the clock delay field; sending E selects Events delay.

Example: 2I=002@1(:
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HIGH SPEED FILTER (SF)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

A o I -t

Record Type - Request and Setup

The selected Hex character must be in the range of 1 through E. Sending this
Hex character selects the High Speed filter. The High Speed filter is displayed
in decimal,

Example: S5F=1
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HIGH SPEED INPUT MODE (SI)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

IR R

[

Record Type - Request and Setup

Selecting either G or S specifies Glitch input mode or Sampte input mode,
respectively, for the High Speed inputs.

Example: 51=0
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HIGH SPEED LINK (SL)

SYNTAX
MEMORY RANGE
INDICATOR RECORD iD SPECIF ICAT ION DATA

A IR T

Record Type - Request and Setup

Selecting T (Linked) or F (Not Linked) selects the relationship of the high
speed inputs to the main inputs,

Example: SL=T
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HIGH SPEED POLARITY (SP)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
Pﬂ {SP} {(H{EX)} {=} (+] {EOL}
E (-]
J AN

Record Type - Regquest and Setup
The selected index must be in the range of O through 15, The index specifies
the high speed inputs O through F, which begin with O on *he lower right portion
of the screen and progress from right fo left and bottom to top.

Sending + (plus) selects the polarity field fo be positive; sending - (minus)
selects the polarity field to be negative.

Example: SP€10)=-
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HIGH SPEED SEQUENCE (SS)

SYNTAX
MEMORY RANGE
INDICATOR RECCRD ID SPECIFICATION DATA

[g] {ss} {(INDEX)} <=}{{:éx DIGITI} {EOL}

Record Type - Request and Setup

The selected index must be in the range of O through 30. This index specifies
the columns, including spaces, of the sequence.

Sending an * places a space and deletes any character in the specified column,
The Hex digit entry must be O through F.

The radix changes to reflect the character grouping.

Example: 3S¢10>=0
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HIGH SPEED THRESHOLD (ST)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

[;] {ST} {(INDEX)} {-} (m} {eor}

DTS v
V]

Record Type - Request and Setup

The selected index must be in the range of 0 through 2. This index specifies
the threshold groups which are ordered 0 for HS 7-0, 1 for HS F-8, and 2 for HJ,
HK.

Sending T, £, or V specifies the threshold field to be TTL, ECL or VAR,
respectively,

Example: 3T{(Q@)=T
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HIGH SPEED TRIGGER (SX)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA
A {sx} NA {=} [¥]1) 16 {EOL}
B (1]
: (0]

Record Type = Request and Setup

Send sixteen entries of *, 1 or 0 to change the trigger setup for the high speed
inputs to either "don't-cares", 1's or 0's. The leftmost entry corresponds to
high speed input F; the rightmost entry corresponds to high speed input 0.

Exampie: SX=1111111111111111
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HIGH SPEED TRIGGER POLARITY (SG)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

A FRDIES

Record Type - Request and Setup

Selecting F or T specifies the trigger polarity to be frue or false,
respectively.

NOTE: This record type is included in both the Send All High Speed Setup Record
(S-) and the Send All Setup Record Type (--).

Example: SG=F
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SEND ALL HIGH SPEED SETUP RECORDS (S-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION DATA
[é] {s-} NA NA {EOL}
B

Record Type -~ Request Only

The K105-D responds by sending the followling setup records:

ss, sx, sb, SsF, sC, sT, SP, SL, SI, SG
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MAIN CHANNEL CONTROL POSITION (MC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

—

NA {MC} NA {=} {INTEGER} {EOL}

Record Type - Request and Setup

The selected integer must be in a range of 0000 through 1023 and specifies the
control cursor location in the data display screens.

Example: MC=1006
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MAIN CHANNEL DATA (MA/MB/MX)

SYNTAX
MEMORY RANGE
IND ICATOR RECORD ID  SPECIFICATION DATA
NA MA {(INDEX)} {=} HEX |16 {EOL}
MB CHAR
MX

Record Type - Request and Setup
MA selects Memory A, MB selects Memory B and MX selects Don't-Care Memory.

The selected index must be in the range of 0 through 1023 and specifies the
memory location number.

The selected hex character must be in the range of 0 through F. Sending the hex
character sixteen times specifies the value of the memory location.

Example: MB{100€@)=0000000000030000
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MAIN CHANNEL GRAPH EXPANSION (MG)

SYNTAX
MEMORY RANGE
|NDICATOR RECORD ID  SPECIFICATION DATA
NA {MG} NA {;} {101} 8

1 frex | frex {EOL>
(21 ImmquMR
(3]

Record Type - Request and Setup

The selected integer is either 0, 1, 2 or 3, which specifies X1, X6, X12 and
X24, respectively, for the Horizontal Expansion,

The sixteen Hex characters selected must be in the range of 0 through F. The
first and second groups of eight specify the upper and lower limit, respec-

tively, of the main channel graph.

Example: MG=RFFFFFFFF 0D@Q0GOI¢
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MAIN CHANNEL LEVEL DATA (LA/LB)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION DATA
NA {LA} {(INDEX)} {=} {INTEGER} {EOL}
LB .

Record Type - Request and Setup

The selected index must be in the range of 0 through 1023 and specifies the
sample number.,

The selected integer must be in the range of 0 through 7. This integer speci-
fies the trace control level that was active when the sample was recorded.
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MAIN CHANNEL REFERENCE POSITION (MR)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

NA {NR} NA {=} {INTEGER} {EOL}

Record Type - Request and Setup

The selected integer must be in a range of 0000 through 1023 and specifies the
location of the reference cursor in the data display screens,

Example: MR=19@2@
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MAIN CHANNEL SEARCH LEVEL (MV)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

" {MV} " {=} {:TLTEGER]} {EOL}

Record Type - Request and Setup

The selected integer must be in the range of 0 through 7. This integer or the

selection of * (don't care) specifies the Search Level Value.

Example: MV'=#
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MAIN CHANNEL SEARCH VALUE (MS)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
{y } { \ {-}
N M (INDEX) =
I‘A ' S ’ l ’

{EOL}

O — %
— e
———— g

Record Type - Request and Setup

The selected index must be in the range of O through 63. This index specifies
the main data input, with C corresponding to AO and 63 corresponding to DF.

The value selection is either * (don't-care), 1 or O.

Example: MS(50)>=1



MAIN CHANNEL TIMING EXPANSION (MT)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION  DATA

NA {MT} NA {:} {INTEGER}{INTEGER}{INTEGER} {EOL}

Record Type - Request and Setup

The first selected integer must either be 0, 1, 2, or 3, which specifies X1, X6,
X12 and X24, respectively, for the Horizontal Expansion. The second selected
integer must be either 0, 1, or 2 which specifies V16, V8, or V4, respectively,
for the Vertical Expansion,

The third selected integer must be in the range of 00 through 31. This integer
selects the page number to be viewed and must always be entered as a two-digit
numeral .

Example: MT=010¢
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MAIN CHANNEL TIMING LABELS (ML)

SYNTAX
MEMORY RANGE
IND I CATOR RECORD ID  SPECIFICATION DATA
NA §ML£ §(!NDEX)€ §=€ SASC||35
\ )] \ 7 \ 7 (CHAP\ , 350!_;

Record Type - Request and Setup

The selected index must be in the range of 0 through 63, This index specifies
the input line number, with O representing AO input and 63 representing DF

inpute

Five ASCI| characters must be selected; these characters represent the timing

trace label.

Example: ML (50 =DnTAE
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MAIN CHANNEL TIMING SEQUENCE (MQ)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA 3MQ; %(lNDEX)% §=§ ALPHA HEX
CHAR CHAR

Record Type - Request and Setup
The selected index must be in the range of O through 127. This index
corresponds to the order of the traces, with 0 corresponding to the top trace on
page 0 and 127 corresponding to the lowermost trace on the last page.

The selected Alpha and Hex characters specify the data input to be displayed on
the desired locations. Entering ** instead of Alpha and Hex characters selects
a blank field.

Example: ME{103)=15
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SEND ALL MAIN CHANNEL DATA RECORDS (M-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

NA §M—z NA NA §E0L€

t ) v

Record Type - Request Only
The K105-D responds by sending the following data records:

MA, MB, MX, LA, LB, MS, MV, ML, MT, M), MG, MC, MR
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HIGH SPEED CONTROL POSITION (HC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T e

Record Type - Request and Setup

The selected integer must be four digits in the range of 0000 through 1023,
This integer specifies the location for the control cursor in the data display

screens.

Example: HC=100@
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HIGH SPEED DATA (HA/HB/HX)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID  SPECIFICATION DATA
NA HA) §<|NDex)£ . §=€ §Hex Char€4 gEOLg
HB A 7 \

\ ] 7
HX;

Record Type - Request and Setup

Selecting HA specifies High Speed A; selecting HB specifies High Speed B;
selecting HX specifies the don't care memory.

The selected index must be in a range of 0000 through 1023 and specifies the
location number.

The selected Hex characters must be in a range of 0 through F. Sending four hex
characters specifies the value at the memory location.

In the don't care memory, bits set to 0 correspond to "don't care"; bits set to
1 indicate "do care" for the corresponding data in Memory B.

Example: HA{10Q@)=000@
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HIGH SPEED GRAPH EXPANSION (HG)

SYNTAX
MEMORY RANGE
INDICATOR RECORD |ID SPECIFICATION DATA
8
CHAR\ fCHAR

Record Type - Reguest and Setup

The selected intfeger must be either 0, 1, 2 or 3; this integer specifies X1, X6,
X12 and X24, respectively, for the Horizontal Expansion.

The selected first and second Hex characters must be in the range of 0 through
F. Sending the first and second characters eight times each specifies the upper
and lower limit, respectively, of the High Speed Graph,

Example: HG=@11111111 00200000
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HIGH SPEED TIMING EXPANSION (HT)

SYNTAX
MEMORY RANGE
{ND | CATOR RECORD ID SPECIFICATION  DATA
NA ;HT% NA §=§ ;INTEGER% 3|NTEGER€ glNTEGER%%EOL;
\ / \ \

Record Type - Request and Setup

The first integer selected must be either 0, 1, 2, or 3. This integer specifies
X1, X6, X12, and X24, respectively, for the Horizontal Expansion.

The second integer selected must be either 0, 1, or 2. This integer specifies
V16, V8 and V4, respectively, for the Vertical! Expansion.

The third integer selected must be in the range of 00 through 31, This integer

selects the page number to be viewed and must always be entered as a double-
digit numeral.

Example: HT=0100

\n
|
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HIGH SPEED TIMING LABEL (HL)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

e

Record Type - Request and Setup

The selected index must be in the range of O through 15. This index specifies
the input to be labeled.

The selected ASCII name can be any combination of five characters. Sending
these characters places them in the specified row.

Example: HL{10>=DATHE
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HIGH SPEED REFERENCE POSITION (HR)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

ST e

A 7

Record Type - Request and Setup

The selected integer must be in the range of 0000 and 1023, This integer speci-
fies the location of the reference cursor on the data display screens.

Example: HR=1023
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HIGH SPEED TIMING SEQUENCE (HQ)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

E R

Record Type - Request and Setup
The selected index must be in the range of 0 through 31. This index corresponds
to the order of traces, with 0 corresponding to the top trace on page 0 and 31
corresponding to the lowermost trace on the last page.

The selected Hex character selects the High Speed input. Entering * instead of
a Hex character selects a blank field.

Example: HE(0) =5
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SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA SHS? S(lNDEX)g 2= {*]) §EOL£
) ( ) ) St Uy
[0]

Record Type - Request and Setup

The selected index must be in a range of 0 through 15, This index specifies the
high speed input.

Sending either *, 1, or 0 specifies the value on the search line.

Example: HS (5 =1
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SEND ALL HIGH SPEED DATA RECORDS (H-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

]

Record Type - Request Only

The K105-D responds by sending the following data records:

HA, HB, HX, HS, HL, HT, HQ, HG, HC, HR
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SEARCH/COMPARE (ZC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

SR

0l gEOLg
t ) e
2]

Record Type - Request and Setup

Sending 0, 1 or 2 selects nothing, search or compare modes, respectively, for
the K105-D.

Example: EC=9
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SEARCH FIRST (ZF)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA

S

Record Type - Request Only

The K105-D returns an integer in the range of 0000 through 1023; this integer
specifies the first sample tagged in memory.

Example: ZF=6¢9W9
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SEARCH LAST (ZL)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T

{ ) {

Record Type — Request Oniy

The K105-D returns an integer in the range of 0000 through 1023; this integer
specifies the last sample tagged in memory.

Example: ZL=&1777
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SEARCH RESULTS ARRAY (ZR)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

R I T A

Record Type - Request Only

The selected Index must be In the range of 0 through 1023. Thils Index speclfles
a sample number or a range of sample numbers.

A value of 0 Indicates the sample number 1s not tagged; a value of 1 Indicates
the sample number Is tagged.

When In search, the tag 1s an *; when In compare the tag 1s #.

Example: ZR(1020)=0
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SEARCH TOTAL (ZT)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

NA §ZT§ NA %EOLg

() )

Record Type - Request Only

The K105-D returns an integer in the range of 0000 through 1024; this integer
specifies the number of samples tagged by search or compare.

Exampie: 2T=0002@
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SEND ALL SEARCH DATA RECORDS (Z-)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T R

Record Type - Request Only

The K105-D responds by sending the following data records:
IR, 7T, ZF, Zt, ZC
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DATA

SYNTAX
MEMORY RANGE
INDICATOR RECORD D SPECIFICATION
NA SQ‘J?
)

. ST
B

Record Type - Command

The entries A, D, S and X correspond respectively to record keys on the machine

as follows:

A - Arm

D - Advance

S - Stop

X - w/xfer
Example: RW=R
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CLEAR DISPLAY (DC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

T =

Record Type - Command
The results of the record type request are shown only on the K105-D screen. OC

followed by a carriage return clears the CRT screen. (This command enables the
user to place his own messages on the screen, using record type DT.)

Example: N C

ot T
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DEVICE CLEAR (KK)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA

NA ;KKz NA gEOLz

Record Type - Command

Sending KK stops any recording In progress by the K105-D and except for the 1/0
screen, resefs all setups and memories A and B to the powerup state.

Example: KK
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DISPLAY SCREEN (DS)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIF ICATION DATA
NA gDS$ NA §=£ Screen ;EOLI
Type

Record Type - Request and Setup

The results of the record type request are shown only on the K105-D CRT display.
The following keys are used to actuate the different screens.

- Arm mode

- Clock

- Data

- Format

- Graph

- Histogram

- 1/0 Setup Screen

- Analysis Menu

Noise Analysis

- Disk Operating System
- User's Guide

- Trace Control Review
- High Speed Setup

- Timing

- Auto Compare

- Wake Up

- Trace Control

XECAHNDVDIOVOZZZ~—ITIOMOO >
1

Sending DS EOL returns the screen type.

Example: DS=#
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DISPLAY TEXT ON CRT (DT)

SYNTAX

MEMORY RANGE
INDICATOR  RECORD D SPECIFICATION  DATA

NA gm; NA §=$ ?!NTEGERi

\ * binTecer} §A3011 % iEOL;

STRING
)|NTEGER§

Record Type - Command

The first selected integer must be in the range of 01 through 29; this integer
specifies the row on the current screen. The selected second and third integers
must each be in the range of 01 through 52; these integers specify the column
and length, respectively, on the current screen. The ASCI| string selected must
be in the range of 1 through 52 ASCI| characters and specifies the message to be
sent. The number of characters in the message must be equal to the specified
length field.

Example: DT=012304FROM
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K105-D CONFIGURATION (KC)

SYNTAX
MEMORY RANGE
INDICATOR RECORD D SPECIFICATION DATA

T A

Record Type - Request Only

This record type can only be used to query the K105-D and the results are
transmitted to the host.

The K105-D sends the current configuration of the K105-D. The first character
specifies the Main channels; O specifies no Main channels; 1 specifies 32 Main
channels; 2 specifies 64 channels. The second character specifies the High
Speed channels; O specifies no High Speed channel; 1 specifies eight High Speed
channels; 2 specifies sixteen High Speed channels.

Example: KC=¢1
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K105-D STATUS (KT)

SYNTAX

MEMORY

INDICATOR

NA

RECORD ID

RANGE

SPECIFICATION

i

NA

DATA

;EOL

\

N

Record Type - Request Only

The response to the record fype request is a 12-digit numeric string.

The first eight digits are in binary form,

These digits describe the GPIB sta-

tus byte, beginning with the most significant bit, as follows:

O~ NWPL O

- Recording in progress (armed but not stopped)
- SRQ - K105-D requests service
- Error in powerup diagnostics

- Listen Record error, rest of record ignored

- Interface error has occurred: No

listeners active

- Acquisition control error ("ARM" control)
- Not used (always zero)
- Not used (always zero)

Note that Bits 2, 3 and 4 are cleared under the following conditions:

- The GPIB controller has completed a serial poll

- The KT status record has been sent

The 9th digit is in range of

recording status, as follows:

o

AU A WN —

- RDY

- WALT
- BUSY
- CLK?
- LVLO
- LvLi
- LVL2

O ®> O oo

- LVL3
- LVL4

1l =B
- LVL5

- LVL6
- LVL7
- EOR

5-99

0 through B and describes the main channel



K105-D STATUS (KT) (Cont'd)

The tenth digit is in 'a range of O through 7 and describes the High Speed chan-
nel recording status, as follows:

- RDY

- BUSY
- CLK?
- LNK?
TRG?
- DLY?
- EOR?
- EOR

~NOoOoumbs WN - O
[

The eleventh digit is in a range of O through 2 and indicates the selected
memory, as follows:

0 - Memory M
1 - Memory A
2 - Memory B

The twelveth digit is either 0 or 1 and indicates Main or High Speed selected,
respectively.

The K105-D requests service under the following conditions. The bit position in
the GPIB status byte associated with each condition is indicated in parenthesis:

a) At the end of the recording cycle (7)

b) When the SRQ "key" (1/0 [3] is pressed (6))

c) At powerup

d) When a listen record error occurs (4)

e) When a GPIB interface error occurs (No listeners active) (3)
f) When an acquisition control error occurs (2)

When the K105-D is not requesting service, a serial poll command returns the
status byte that was returned when the K105-D previously requested service. The
serial poll register is updated only when a service request is generated; there-
fore, the status byte may be incorrect. In this case, the KT record shouid be
used, as it always returns the correct status byte.

Example: KT=001100000011
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KEYSTROKES ($+ or §—)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA $[$ + = ]g NA 3INTEGER EOL
({$==}) \ /

Record Type - Command

The results of the record type request are shown only on the K105-D CRT,
This record fype simulates depressing front-panel keys from remote.

Sending either $+= or $-= specifies normal or shifted, respectively, front-panel
keys. The integer selected must be a two-digit number in the range of 01
Through 48. This integer specifies the desired key on the front-panel, as
follows:

01 - NEXT 02 - PREV 03 - FORMAT 04 - CLOCKS
05 - TRACE-CNTL 06 - ARM-MODE 07 - UP 08 - LEFT

09 - DATA 10 - TIMING 11 - GRAPH 12 - ANALYSIS
i3 - RIGHT 14 - DOWN 15 - A/B 16 - MAIN/HS
17 ~ SEARCH 18 - COMPARE 19 - CURSOR-CNTL 20 - CURSOR-REF
21 - C 22 - 8 23 - 4 24 - 0

25 - SHIFT 26 - HELP 27 - D 28 - 9

29 -5 30 -1 31 - 1/0 32 - SPACE

33 - E 34 - A 35 - 6 36 - 2

37 - EDIT 38 - INSERT 39 - F 40 - B

41 -7 42 - 3 43 - ARM 44 - STOP

45 - F1 46 - F2 47 - F3 48 - F4

Example: $-=26

5-101



MAIN/HIGH SPEED SELECT (MH)

SYNTAX
MEMORY RANGE
INDICATOR RECORD ID SPECIFICATION DATA
NA gMH% NA ’=; [M] ;EOL(
[H]

Record Type - Command

Selecting M specifies the Main Channel displays; selecting H specifies the High
Speed channel displays.

Example: MH=H
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PRINT SCREEN DIRECT (PD)

SYNTAX
MEMORY RANGE
INDICATOR RECORD |D SPECIFICATION DATA
NA gPDg NA ;EOL{
v ] \ ]

Record Type - Request Only

Sending PD followed by a carriage return sends back fto the terminal an exact
copy of the current text on screen.

NOTE: This data stream is intended for a printer and will not be accepted
by another K105-D.

Examptle: P

DISFLAY MAIMN TIMING CLK= 50 ~SEC
VERT = & TRACES HORIZ = X1 PAGE = g
DF 9
DE 7]
DD %)
bC 0
0 511 1023
DB Q
In )

D9
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PRINT SCREEN LONG (PL)

SYNTAX

MEMORY RANGE

INDICATOR RECORD 1D SPECIFICATION DATA
NA gPL; NA jEOL%

Record Type - Request Only

Sending PL followed by a carriage return prints out trace control and data
screens In thelr full length and entirety starting at the cursor.

When In other screens, sending PL returns a copy of the screen.

NOTE: This data stream Is Intended for a printer and willl not be accepted
by another K105-D.

Example: PL
1/0
GPIB ' RS252
MONE = TALK ONLY | BAUD RATE = 1200
GPIB ADIR. = 9@ | WCRD LENGTH = 7 EITS
TERMINATOR = CR/LF i STOP BITiS) = 1
EOl DOUTFUT = QFF i PARITY = NONE
! PROTOCOL = XON/XOFF
1/0 - PORT = Ro232

RECORD LEMNGTH 8e LCHRES.

COMMAND = SEMD STATUS
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SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA gPGg NA EOL
)

Record Type - Request Only

The PG record type Is used In an application where the K105-D is connected to a
remote computer (host) which has a local FX-80 printer connected to it. For the
host to upload the CRT image from the K105-D, and dump 1t to 1t's local Epson
FX-80 printer, it simply sends the PG record type followed by {end-of—lfne}

(CR or CR/LF)s The K105-D responds by sending back the following series of
bytes:

{ eol}
1 ESC , '@' , ESC , 'A' , 8}
37 times {ESC, '<', ESC, 'K', 160, 1, {416 bytes}, CR, LF }

R4
{eol}

[Esc, e’}



TRANSFER SETUP MEMORIES BETWEEN M, A or B (TR)

SYNTAX
MEMORY RANGE
INDICATOR RECORD 1D SPECIFICATION DATA
NA {TR} NA {=} M] (M] %EOL}
(A] [A]

[B] (B]

Record Type - Command

The first M, A or B sent specifies the memory buffer that data is to be taken
from; the second M, A, or B sent specifies the destination that data is to be
sent toe.

~The first and second character used cannot be the same for both entries.

Example: TR=AHB
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N (XL)
SYNTAX
MEMORY RANGE
INDiICATOR RECORD 1D SPECIFICATION DATA g
NA 5XLl NA {=} !nNTEGERg
(. N | )

Record Type - Request and Setup

The selected integer must be either 0 or 1 and is sent eight times. These eight
Integers specify the trace levels for which a time Interval histogram Is made.
The extreme left digit represents level 0 and the extreme right digit represents
level 7.

where: 0 indicates level is not timed (-)
1

i
indlcates level 1s timed )

Example: AL=01234%567
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SEND ALL SETUP RECORDS (--)

SYNTAX

MEMORY
INDICATOR

H

RANGE
RECORD ID SPECIFICATION DATA
NA NA

)

2

The K105-D responds by sending the following records:

cc, cs,
FD, FT,
TC, TN,
RA, RM,
us, UA,
WS, WA,
NS, NB,
SS, SX,

CX,
Fv,
™,
RI,
uB,
WB,
NE,
sD,

CD

FP,
TV

RP,
uL,
WL,
NC,
SF,

Record Type - Request Only

FF, FL

RC

uz, UE

WZ, WE

ND

sc, ST, SP, SL, SI, XL
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Chapter 6

AN ILLUSTRATIVE TRACE RECORDING

GENERAL

This chapter presents the steps required to generate a simple trace recording
using a target system based on the 8088 microprocessor. Because many types of
microprocessors are available and the applications in which they are used are
varied, the information contained in this chapter is intended to guide the user
in the evaluation of the performed recording task.

RECORDING PREPARAT ION

The Unit Under Test (UUT) is an 8088 based training unit consisting of the CPU,
a small amount of on-board RAM and ROM, a 16=-digit alpha-numeric display, a Hex
keypad and 16 command keys. The object of this exercise is to trace and record
the instruction addresses relative to the interrogation of the command keys.
Because the 8088 employs a time-multiplexed data/address bus, the K105-D must be
operated in a demultiplex mode in order to record only instruction addresses.
The user must examine the system timing charts pertinent to the CPU in use to
determine which signals are suitable as clocks for the K105-D. Figure 6-1
illustrates the 8088 basic system timing. ALE occurs once only during Ty time
of each timing cycle; therefore, the rising edge of ALE, point 1, is the pre-
ferable choice as Master Clock for the K105-D. Further examination of figure
6-1 indicates all address lines are valid at the falling edae of ALE, point 2,
which is the Sample point for instruction addresses. Figure 6-1_also shows
Status, S;-S3, and Data, D7-Dp, are valid at the rising edge of RD, INTA (or
WR). Status can be sampled, and data demultiplexed at this time. Figure 6-2,
the Clock Set Up screen, illustrates how the clocks may be selected to
accomplish the recording task.
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Fiqure 6-1. 8088 Basic System Timing
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Figure 6-2. Clock Set Up Screen for 8088 Recording
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To accommodate the demultiplexed mode of operation, an external Multi-Phased
As previously mentioned, ALE is used as Master

Clock Source was selected.

Clock.

The RD/WR signals are the inverted DK and DJ inputs, respectively.

Referring to figure 6-2, note that ALE is the non-inverted CK input.

Section A is

sampled at the falling edge of ALE, Section B is demultiplexed and Section C
sampled at the falling edge of RD/WR, after these signals have been inverted.

Figure 6-3 illustrates the connection of the K105-D probes to the 8088 CPU.

GND —GND 1
AE— A4 2
AD— A13 3
AC— A12 4
AB— A1l 5
AA— A10 6
A9— A9 7
A8 — A8 8
A7 — AD7 9
A6 — AD6 10
A5 — AD5 11
A4 — AD4 12
A3 — AD3 13
A2 — AD2 14
A1— AD1 15
AO— ADO 16

NMI 17
INTR 18
CLK 19
GND 20

Fiqure 6-3.

8088
CPU

6-4

V,
%S — AF
A16/83—CO
A17/S4—C1
A18/S5 —C2
A19/S6 — C3
§SO

MN/MX

RD ——DK
HOLD

HLDA

WR ——DJ
IO/M

DT/R

DEN

ALE ——CK
INTA

TEST

READY
RESET

8088 Pin Connections



Figure 6-4 provides a partial listing of the portion of the UUT proaram dealinq
with interrogation of the command keys. The instruction addresses are located
to the extreme left of the fiqure; immediately to their right is the data for
the addresses. When setting up the Format Set Up screen, the user should
attempt to select a format similar to that of the listing.

C18E 8AC7 565  NEWCM: MOV AL,BH ;G0T HERE VIA AN ABORTED INPUT
C190 566  NEWCMD:
567 ;
568 ;THIS ROUTINE CHECK FOR KEYS IN THE RANGE OF 10-1FH , 30H, 34H,41H
569 ;1F KEY NOT IN THIS RANGE THEN [INVALID COMMAND IS DISPLAYED
570 ;
C190 3C41 57 CKKEY: CMP AL, PORK
C192 7503 572 JNE CKKEY1
C194 E964FF 573 JMP INIT ;1F POR THEN INIT
C197 3C30 574 CKKEY1: CMP AL ,WBK
C199 7502 575 JNE CKKEYZ2
ci198 83014 576 MOV AL, 14H ;HET JUMP TAB  INDEX
C190 3C34 5717 CKKEYZ: CMP AL, HMK
CI19F 7502 578 JNE CKKEY3
C1A1 BOIC 579 MOV AL, 1CH
C1A3 3C10 580  CKKEY3: CMP AL, 10H
C1AS 7204 581 J3 BADCM SKEY VAL 1S O-f
C1A7 3C20 582 CMP AL, 20H
C1A9 7207 583 JB CKKEY4 ;KEY 15 VALID
584 ;
585 ;THIS ROUTENE DISPLAYS INVAL 1D COMMAND
586 ;
C1AB BOO8 587 BADCM: MOV AL,MSGY
C1AD E80000 E 588 CALL DISPCM
C1B0 EBCE 589 JMP ABORT
590 ;
C1B2 250F00 591 CKKEY4: AND AX, OFH ;MASK
C185 DIEO 592 SHL AX, 1
Cc187 8308 593 MOV BX,AX
C 189 8EO6B8Ft R 594 MOV ES, USEG
C1IBD 2eFFATC2C! R 595 JMp CS:OM1JMP [BX] ;00 DO FUNCTION
596 ;

Figure 6-4. 8088 Program Listing
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Figure 6-5 depicts the Format Set Up screen as configured for this application.
The extreme left Hex column presents the C(3-0) inputs which are connected,
respectively, to the S(6-3) outputs of the 8088. The A(F-C), A(B-8), A(7-4) and
A(3~0) inputs are connected to the A15 through A8 and AD7 through ADO pins of
the 8088, as shown in figure 6-3. These four columns represent the sampled
instruction. On a demultiplex function, the information present on the AD7
through ADO pins of the 8088 is latched in the K105-D and displayed as the
B(7-4) and B(3-0) columns (the data).

Figure 6-5. Formet Set Up Screen
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With the set:

YMustrated in figure 6-5, the data is displayed in a format
similar to the listi i

lustrated in figure 6-4.

Figure 6-6, the Trace Set Up screen, depicts the trace control setup used for
this recording. At level 0, the K105-D is instructed to trace until! the sample
equals Enable. Enable is described in the pattern definitions as X C1 8E XX.
Upon recognition of Enable, trace control advances to level 1 and trace con-
tinues for another 500 clocks.

Figure 6-6. Trace Set Up Screen
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As shown in figure 6-7, the arm mode is set
with auto-flush.

for manual arming of the main inputs

ARM MODE

MODE =

Figure 6~7.

Arm Mode Set Up Screen

As this trace recording task is a simple procedure, only the upper portion of

the Arm Mode Set Up screen is utilized.

Upon completion of the previously men-

tioned screen setups, the user accesses the Data Display screen, starts opera-

tion of the UUT and depresses the ARM key.
as shown in figure 6-8.

6-8
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Figure 6-8. Traced Data

A search word of X C1 8t XX is entered on the screen. This search word repre-
sents the beginning of the program routine to be examined. Depressing the
SEARCH key causes the display to indicate the first (and for this exercise the
only) occurrence of the search word within the trace. By using the NEXT key,
the user can immediately advance to location 0521, the location of the searched
worde The Data Display screen now appears as shown in figure 6-9. The leftmos+t
hex column indicates the 8088 segment register presentiy used for data
accessing. The remaining hex columns are comparable to the address and data
columns in figure 6-4, the program |isting.
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004-6-6

Searched Data

Figure 6-9.
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Chapter 7

4

PTIONS iINSTALLA

GENERAL

This chapter describes procedures for installing various optional equipment on
the K105-D. This optional equipment is provided in kit form for users who
desire to expand the operating capabilities of their equipment. Once installed,
the K105-D will automatically recognize its new hardware configuration when
powered up. The Display Options Screen will indicate the new hardware options
availabie for the user and the system will respond appropriately. The following
kits are available:

- High-Speed Lower Bits Kit, Part Number 0117-0800-20
- High-Speed Upper Bits Kit, Part Number 0117-0810-20
- 32 Main Input Lower Bits Kit, Part Number 0117-3200-20
- 32 Main Input Upper Bits Kit, Part Number 0117-3210-20

- DOS Kit, Part Number 0117-0167-20

Each kit contains installation instructions for the equipment option. Internal
wiring harness assemblies that interface with optional printed circuit board
connectors, are installed in the K105-D chassis by the factory to facilitate
the addition of options by the user. These harness assemblies are located at
the upper right-hand side of the card cage. individuai cables contained within
the harness are labeled for identification and the entire bundle of cables is
exposed when the top cover is removed from the K105-D chassis.

The DOS Option Kit includes a power cable assembly and signal cable assembly
that must be installed by the user. The associated diagrams and wiring details
are contained in the installation procedure.

The installation procedure for each option kit is described in subsequent sec-
tions of this chapter. The DOS functional description and operation are

described in a separate K105-D User's Manual Addendum, Publication Number
0117-0256-10, which is included in the kit.

¥ ¥ %X X X X ¥ X X X X %X * % %

WARN ING

Xk Xk X X X

Disconnect the 115VAC source
fo the K105-D prior to in-

stalling any options; other-
wise, a shock hazard exists,.

* k Kk ok kK K k XK X X

X K Kk K X

¥ % %X %X X X X %X X X X %X % X ¥



CARD CAGE ARRANGEMENT

The card cage arrangement is shown in Figure 7-1. Each card slot is labeled to

indicate the required card location. For the most part, the assigned board is
dedicated to reside in its assigned slot location except where noted below for
the HI-SPEED/DATA siot.

The various input configurations of the K105-D are established by the instal la-
tion of cards in the following slot locations:

HIGH-SPEED siot -- accepts only the High-Speed Lower Bits Option Card
which supplies low-order bits, 7-0 inputs.

*H|-SPEED/DATA slot -~ accepts either the High-Speed Upper Bits Option Card
: which supplies high-order bits, F-8 inputs,
(or)
-- accepts the 32 Main Input Upper Bits Option Card
which supplies high-order bits, F-8 input.

DATA slot -- accepts only the 32 Main Input Lower Bits Option Card
which supplies low-order bits, 7-0 input.

*¥NOTE: The High Speed Lower Bits Option Card must also be present
if the High Speed Upper Bits Option Card is used.

(or)
Likewise, the 32 Main Input Lower Bits Option Card must also be

present if the 32 Main Input Upper Bits Option Card is used.

The installed cards are secured in the card cage by a slotted retainer bar which
is fastened to the top of the card cage by two screws.
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Figure 7-1. K105-D Card Cage Arrangement
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INSTALLATION OF HIGH SPEED LOWER BITS OPTION
Unpacking and Inspection

The High-Speed Lower Bits Option provides 8 inputs (bits 7-0) for the high speed
(HS) channel. All hardware items required fo install and operate this option at
the user's site are shipped in packaged units. External cables are included for
connecting all components in the system. All items shipped for the system con-

figuration are described in Table 7-1.

Table 7-1. High Speed Lower Bits Option Components

PART NUMBER DESCRIPTION

0117-0070-10 High-Speed Printed Circuit Board Assembly
0117-0173-35 6 Foot, High Speed Clock Probe
0114-1071-10 Grabber Set

0117-0294-30 Input Cable Set

0117-0302-10 Instruction Sheet

0117-0216-10 Probe Pouch

All equipment was thoroughly inspected and checked out at the factory prior to
packaging for shipment. After removing the equipment from its shipping con-
tainer, inspect for scratches, dents or other damage that might have occurred
during shipping. Refer to the shipping papers to verify that all items were
received.

If equipment received from the carrier is incomplete or damaged, do not install

the equipment. File a claim with the shipping firm immediately, and notify
Gould Inc., Design and Test Systems Division Customer Service department at
once. Gould Inc., Design and Test Systems Division will arrange for repair or
replacement of the equipment without waiting for settlement of the claim against
the carrier.
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Instal lation

Prior to beginning the optlon Installation, position the carrying handle of the

K105-D to the front of the machline so that the unlt rests flat on the work
surface.

¥ X R K R O K K R K K X N K K X X ¥
WARN | NG

Disconnect the 115 VAC source

to the K105-D prlor to Installling
any options; otherwise, a shock
hazard exlsts,

k dk sk Kk Xk Xk kK Xk X
X %k Kk k Xk Xk Xk X

* Ok E X X R X X X X R X X X X X %

The following steps outline the procedure necessary to Install the High Speed
lower blts optlon board in the K105-D units that do not contaln the DOS option.

If the DOS Option Is present In lleu of the top cover, refer to the DOS Option
Removal Procedure at the end of thls sectlone.

1.

2.

3.

Remove the slix Phllips-head screws securing the top cover, and care-
fully 11ft It from the unit.

Remove the two screws that secure the card retainer bar to the top of
the card cage and 11ft It from the chasslis,

Examine the optlon board and ensure that the coaxlal cable connecting
J4 to J5 1s present and the plugs are securely seated Into thelr
sockets. Orlent the board with the solder slde toward the power supply

of the unit. Carefully insert the board Into the card slot deslignated
H1-SPEED,

¥ % X R X R O X X X X X R H X X X X X
* CAUTION *
* *
* Do not allow the coaxlal jumper *
* cable to become entangled with an*
* adjacent board. *
* *
*

¥ % O X R X X X X X X X X X X X X ¥

Do not engage the board into the motherboard socket at this time.

4,

Referring to Figure 7-2, locate the two unattached ribbon cables
labeled HS CLK. LIft the board approximately an Inch and Install the
larger ribbon cable connector on J1. The dark-brown wire brald on the
connector should be located to the front of the machine. (NOTE: If J1
is instaiied backwards, equipment w!l! not be damaged; however, the data
at channel O will be displayed on channel 7. Reversing the connector
will correct the condition.) Next, install the smaller ribbon cable
connectors on J2 and J3. They should be connected as shown In Figure
7-2 with the Intermed!ate connector on J2 and the end connector on J3.
The engraved arrows at J2 and J3 should be located to the rear of the
unlte
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Installation (cont'd.)

HS CLK CABLE

DARK-BROWN

WIRE BRAID
Iﬂml
PIN 1
HIGH SPEED BOARD (BITS 7.0y = N

(SOLDER SIDE)

0014-3-11

Figure 7-2. Ribbon Cable Connections, High-Speed Input Lower Bits Optlon

5.

6.

7.

8.

Removal

By pressing down flrmly on the board ejector tabs, engage the board Into
the motherboard socket. Replace the card cage retalner bar and secure
with two screws.

Ensure that the ribbon cables are properly dressed and do not Interfere
with relnstallation of the top cover. Reinstall the top cover.

Reconnect the 115 VAC source to the K105-D.

of DOS Option Assembly

The DOS assembly may be removed from the K105-D chassls to galn access to the
card cage or other components. Use the following procedure to accomplish the

removal .

1.

Remove the four Philllps-Head screws securing the fop cover to the DOS
assembly, and carefully 11ft the top cover from the DOS housing.
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Removal of DOS Optlon Assembly (cont'd.)

2.

3.

Remove the two screws that secure the DOS base and ground connectlon
lug to the top of the K105-D chasslis.

Remove four screws (2 on each slide) that secure the DOS assembly to the
K105-D chassls.

NOTE: It Is not necessary to disconnect the power harness and
1/0 ribbon cables from the drives during removal [f the
unit Is to be reassembled.

Carefully t1ft the DOS assembiy from the K105-D chassls and store the
unlt (with attached cables) to the left side of the K105-D chassls.

Pos!tlon the DOS assembly on Its slide and ensure that the attached

cables do not bind or otherwise Interfere with Internal components In
the K105-D chassls.

Relnstall the DOS assembly by reversing the removal procedure. Ensure
that the 1/0 signal cable Is properly folded at a 45° angle at the 1/0
board connector (J1) so that 1t does not bind, nor Interfere with other
Internal components, when the DOS assembly Is posltioned on top of the
K105-D chassls.



INSTALLATION OF HIGH SPEED UPPER BITS OPTION
Unpacking and Inspection

The Hi-Speed Upper Bits Optlon provides 8 Tnputs (bl+s F-8) for the high speed
(HS) channel. All hardware Items requlred to install and operate thlis optlion at
user's site are shipped In packaged units. External cables are Included for
connecting all components In the system. All Items shipped for the system con-
figuration are described in Table 7-2.

Table 7-2. High Speed Upper Blits Option Components

PART NUMBER DESCRIPTION

0117-0070-10 High Speed Printed Circult Board Assembly
0117-0173-35 6 Foot, High Speed Clock Probe
0114-1071-10 Grabber Set

0117-0224-10 Input Cable Set

0117-0303-10 Instruction Sheet

0117-0216-10 Probe Pouch

All equipment was thoroughly Inspected and checked out at the factory prlor to
packaging for shipment. . After removing the equipment from !ts shipping con-
tainer, Inspect for scratches, dents or other damage that might have occurred
during shipping. Refer to the shipping papers fo verify that all Ttems were
recelved.

Iinstal latlon

If equipment received from the carrler 1s Incomplete or damaged, do not Install
the equipment. Flle a claim with the shipping firm Immedlately, and not!fy
Gould Ince., Deslign and Test Systems Division Customer Service department at
once. Gould Inc., Deslgn and Test Systems Division wil| arrange for repalr or
replacement of the equipment without walting for settlement of the claim agalnst
the carrler.

Prior to beg!inning the option Installation, position the carrying handle of the
K105-D to the front of the machine so that the unlit rests flat on the work
surface.

NOTE: The High-Speed Lower Blts Optlion board must be present in the unlt to
Interface with the High-Speed Upper Bits Option board.

¥R K K R R R R X K X R X X X X X X
WARN I NG

Disconnect the 115 VAC source

to the K105-D prlor to Installlng
any optlons; otherwlise, a shock
hazard exists.

k ok >k ok ok ok kK Xk X
* Xk Kk Xk Kk Xk Xk X

¥ O X X X X X X X X X X X X X ¥ *
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Installation (cont'd.)

The following steps outline the procedure necessary to Install the High Speed
upper blts option board In the K105-D units not conflgured with the DOS option.
If the DOS optlion Is present In Ileu of the top cover, refer to the DOS Option
Removal procedure at the end of this section.

1.

2.

3

4.

5.

Remove the sIx Philips-head screws securing the top cover, and care-~
fully 11ft I+ from the unit,

Remove the two screws that secure the card retalner bar to the top of
the card cage and IT1ft it from the chassis.

Examine the optlon board and ensure that the coaxlal cable connectling
J4 to J5 Is present, and remove the J4 coaxlal cable plug from the J4
socket.

Locate the High Speed Lower Blts option board residing In the HI-SPEED
card.slot of the chassis. Using the board ejector tabs, extract the
board from its motherboard socket. LIift the board approximately an
inch and remove the ribbon cable connectors from J1, J2 and J3. Remove
the board from the unit.

B R OE R K X X E X K K X K X X K X KX
CAUTION

Do not allow the coaxlial jumper
cable to become entangled with
an adjacent board.

* Kk K k kK K X >k
* %k %k K Kk X X

¥ X K X X X X X X X X X ¥ X X X %

Place the board flat on a work surface, solder side down. Remove the
J5 coaxlal cable plug from the J5 socket. Carefully place the new High
Speed option board on top of and slightly overlapping the board just
removed from the unlt. Both boards should be solder side down, top to
top orifentation and Jj4 and J5 sockets of both boards exposed. Connect
the coaxlial cables so that J4 of one board connects to J5 of the other
board; In other words, the cables should cross each other.

Carefully grasp both boards and place them Into the machine; one board
In the HI-SPEED card slot, the other In the HI-SPEED/DATA card slot,.
The boards must be oriented with the solder side toward the power sup-
ply. Do not engage the boards Into the mother board sockets at this
+ime.
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Instal latlon (cont'd.)

7. The board In the HI-SPEED card slot Is the HI-Speed Lower Blits clrcult
boarde Referring fo Flgure 7-3, locate the large and small unattached
ribbon cables designated HS CLK and the small ribbon cable Tn the HS
HS F-8 bundle. Note that the small ribbon cables each have two con-
nectors. Ralse the High Speed Lower Bits board approximately an Inch
and connect the large ribbon cable connector to J1. The engraved arrow
on the connector shouid be oriented toward the front of the untt.
Connect the Intermedliate connector of the small ribbon cable des!gnated
HS CLK to J2. The engraved arrow on the connector should be oriented
toward the rear of the machine, and the end connector of the cable
should be hanging loose. Next, connect the end connector of the small
ribbon cable of the HS F-8 bundle to J3. The engraved arrow on the
connector should be orlented toward the rear of the unit, and the
Intermediate connector left unattached.

8. Release the High Speed Lower Bits board, and ralse the High Speed Upper
Bits board approximately an Inch. Connect the connector of the large
ribbon cable labeled HS F-8 to J1. The dark-brown wire bralid on con-
nector J1 must be orlented toward the front of the machine. All other
connectors to be attached to thls board must be orlented with the
engraved arrow on the connector toward the rear of the unit. Fold the
end connector of ribbon cable HS CLK over from its J2 connection to the
adjacent High Speed board and attach It to J2 of thls board. Atftach
the Intermediate connector of the HS F-8 ribbon cable to J3 of this
board.

9. By pressing down firmly on the board ejector tabs, engage both boards
Into their motherboard sockets. Replace the card cage retalner bar and
secure with two screws.

10. Ensure that all cables are properly dressed and do not Interfere with
reinstallation of the top cover. Reinstall the top cover.

11. Relnstall the six retainling screws.

12. Reconnect the 115 VAC source to the K105-D.

Removal of DOS Option Assembly

The DOS assembly may be removed from the K105-D chassls to galn access to the
card cage or other components. Use the followling procedure to accomplish the
removai e

1« Remove the four Philllps-Head screws securing the top cover to the DOS
assembly, and carefully 1ift the top cover from the DOS housing.

2, Remove the two screws that secure the DOS base and ground connectlon
lug to the top of the K105-D chassis.

3. Remove four screws (2 on each slde) that secure the DOS assembly to the
K105-D chassliss
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Figure 7-3. Ribbon Cable Connections, High Speed Input Upper Bits Option
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Removal of DOS Optlon Assembly (cont'd.)

4.

5

6.

NOTE: It 1s not necessary to dlisconnect the power harness and
I/0 rlbbon cables from the drives during removal If the
unit is to be reassembled.

Carefully 1ift the DOS assembly from the K105-D chassis and store the
untt (with attached cables) to the left side of the K105-D chassls.

Position the DOS assembly on Its side and ensure that the attached
cables do not bind or ofherwise interfere with internal components In
the K105-D chasslis.

Reinstail the DOS assembly by reversing the removal procedure. Ensure
that the 1/0 signal cable Is properly folded at a 45° angle at the 1/0
board connector (J1) so that 1t does not bind, nor interfere with other
Internal components, when the DOS assembly is positioned on top of the
K105-D chassis.



INSTALLATION OF 32 MAIN INPUT LOWER BITS OPTION
Unpacking and Inspection

The 32 Main Input Lower Blts Optlon provides 8 bits (7-0) for each sectlion Input
at channels A, B, C and D. All hardware Items required to Install and operate
thls option at the user's site are shlpped In packaged units. External cables
are Included for connecting all components In the systeme All Items shipped for
the system conflguration are described In Table 7-3.

Table 7-3. 32 Input Lower Blts Optlon Components

PART NUMBER DESCRIPTION
0117-0145-10 Data Printed Clrcult Board Assembly
0117-0060-10 Trace Control Printed Clrcult Board Assembly
0117-0173-15 6 Foot A Clock Probe

0117-0173-20 6 Foot B Clock Probe

0117-0173-25 6 Foot C Clock Probe

0117-0173-30 6 Foot D Clock Probe

0114-1071-10 Grabber Set (Quantity - 4)
0117-0224-10 Input Cable Set (Quantity - 4)
0117-0300-10 Instructlon Sheet

0117-0216-10 Probe Pouch

instal latlion

All equlpment was thoroughly !nspected and checked out at the factory prior to
packaging for shipment. After removing the equipment from I+s shipping con-
talner, Inspect for scratches, dents or other damage that might have occurred
during shipping. Refer to the shipping papers to verlify that all [tems were
recelved.

I f equipment recelved from the carrler Is Incomplete or damaged, do not Install
the equipment., Flle a clalm with the shipping firm Immedlately, and notlfy
Gould Inc., Design and Test Systems Divislon Customer Service department at
once. Gould Inc., Design and Test Systems Division wlll arrange for repalr or
replacement of the equlipment without waltling for settlement of the clalm agalnst
the carrier.

Prior to beginning the option Installation, position the carrying handlie of the
K105~D to the front of the machline so that the un!t rests flat on the work sur-
face.

XX K K K R X K K X X X X X X X X ¥
WARN ING

Disconnect the 115 VAC source

to the K105-D prior to Installing
any optlons; otherwlise, a shock
hazard ex!sts,

K ok Xk Xk Xk Xk Kk Xk X
* Xk X Xk Xk X X X

¥ % X K X X X X % X X X X X X X X



Installatlion (cont'd.)

The following steps outline the procedure necessary to Install the 32 Input
jower bits option board In the K105-D units not configured with the DOS Option.
1+ the DOS Option 1s present In |leu of the top cover, refer to the DOS Option
Removal procedure at the end of this section.

1.

3.

4.

5.

6.

7.

8.

Remove the six Philips-head screws securing the top cover, and care-
fully 11f+ It from the unli+t,

Remove the two screws that secure the card retalner bar to the top of
the card cage and |1ft It from the chassis.

Orfent the Trace Control board (Part Number 0117-0060-10) with the
solder side toward the power supply of the unit. Carefully Insert the
board into the card slot designated TRACE.

Referring to Figure 7-4, insert the Data board (Part Number
0117-0145-10) into the slot labeled DATA. The solder side of the board
should be oriented toward the power supply. Locate the unattached rib-
bon cables des!gnated A CLKJ, K, 7-0, B CLKJ, K, 7-0, C CLKJ, K, 7-0
and D CLKJ, K, 7-0. Atftach the rlibbon cables as follows:

A CLK cable to the JA board connector
B CLK cable to the JB board connector
C CLK cable to the JC board connector
D CLK cable to the JD board connector

By pressing down firmly on the board ejector tabs, engage the boards
Into thelir motherboard sockets. Replace the card cage retainer bar and
secure with two screws.

Ensure that the ribbon cables are properly dressed and do not Interfere
with relnstallation of the top cover. Reinstall the top cover,

Reinstall the six retalning screws.

Reconnect the 115 VAC source to the K105-D.

Removal of DOS Optlon Assembly

The DOS assembly may be removed from the K105-D chassis to galn access to the
card cage or other components. Use the following procedure to accomplish the

removal .

1.

2.

3.

Remove the four Phillips-Head screws securing the top cover to the DOS
assembly, and carefully IT1ft the top cover from the DOS houslinge.

Remove the two screws that secure the DOS base and ground connectlion
lug fo the top of the K105-D chassls,

Remove four screws (2 on each slde) that secure the DOS assembly to the
K105-D chasslis.
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Figure 7-4. 32 Main Input Lower Blts Option, Ribbon Cable Connectlons
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Removal of DOS Option Assembly (cont'd.)

4.

5.

6.

NOTE: It is not necessary to disconnect the power harness and |/0 rib-
bon cables from the drives during removal if the unit is to be
reassembled.

Carefully lift the DOS assembly from the K105-D chassis and store the
unit (with attached cables) to the left side of the K105-D chassis.

Position the DOS assembly on its side and ensure that the attached
cables do not bind or otherwise interfere with internal components in

the K105-D chassis.

Reinstal!l the DOS assembly by reversing the removal procedure. Ensure
that the 1/0 signal cable is properly folded at a 45° angle at the 1/0
board connector (J1) so that it does not bind, nor interfere with other
internal components, when the DOS assembly is positioned on top of the
K105-D chassis.



INSTALLATION OF 32 MAIN INPUT UPPER BiTS OPTION
Unpacking and Inspection

The 32 Main Input Upper Bits Option provides 8 bits (F-8) for each section input
at channels A, B, C and D. All hardware items required to install and operate
this option at the user's site are shipped in packaged units. External cables
are included for connecting all components in the system. All items shipped for
the system configuration are described in Table 7-4.

Table 7-4. 32 Main Input Upper Bits Option Components

PART NUMBER DESCRIPTION
0117-0145-10 Data Printed Circuit Board Assembly
0117-0173-40 6 Foot A F-8 Probe

0117-0173-45 6 Foot B F-8 Probe

0117-0173-50 6 Foot C F-8 Probe

0117-0173-55 6 Foot D F-8 Probe

0114-1071-10 Grabber Set (Quantity - 4)
0117-0224-10 Input Cable Set (Quantity - 4)
0117-0301-10 Instruction Sheet

0117-0216-10 Probe Pouch

All equipment was thoroughly inspected and checked out at the factory prior to
packaging for shipment. After removing the equipment from Its shipping con-
tainer, inspect for scratches, dents or other damage that might have occurred
during shipping. Refer to the shipping papers to verify that all items were
received.

1¥ equipment received from the carrier is incomplete or damaged, do not install
the equipment. File a claim with the shipping firm immediately, and notify
Gould Inc., Design and Test Systems Division Customer Service department at
once, Gould inc., Design and Test Systems Division will arrange for repair or
replacement of the equipment without waiting for settlement of the claim against
the carrier,

Instal lation
Prior to beginning the option instaliation, position the carrying handle of the

K105-D to the front of the machine so that the unit rests flat on the work
surface.

NOTE: The 32 Main Inputs Lower Bits Option board must be present in the unit
to interface with the 32 Main Inputs Upper Bit Option board.
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Inctallation (cont'd.)

¥R R R X X K X X X X X X K K X X %
WARN ING

Disconnect the 115 VAC source

to the K105-D prior to installing
any options; otherwise, a shock
hazard existse.

Kk ook K K kK K K X XK
* ok XK K ok XK kX

X X X ¥ % %X X X X %X ¥ X % X X X %

The following steps outline the procedure necessary to install the 32 Input
upper bits option board in the K105-D units not configured with the DOS option.
If the DOS Option is present in lieu of the top cover, refer to the DOS Option

Removal procedure at the end of this section.

1o

2.

3.

Remove the six Philips-head screws securing the top cover, and care-
fully lift it from the unit.

Remove the two screws that secure the card retainer bar to the top of
the card cage and lift it from the chassis.

Referring to Figure 7-5, insert the Data board (Part Number
0117-0145-10) into the slot labeled HIGH SPEED/DATA. The solder side
of the board should be oriented toward the power supply. Locate the
unattached ribbon cables designated A F-8, B F-8, C F-8 and D F-8.
Attach the ribbon cables as follows:

F-8 cable to the JA board connector
F-8 cable to the JB board connector
F-8 cable to the JC board connector
F-8 cable to the JD board connector

By pressing down firmly on the board ejector tabs, engage the boards
into their motherboard sockets. Replace the card cage retainer bar and
secure with two screws.

Ensure that the ribbon cables are properly dressed and do not interfere
with reinstaliation of the top cover. Reinstall the top cover.

Reinstall the six retaining screws.

Reconnect the 115 VAC source to the K105-D.
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Removal of DOS Option Assembly

The DOS assembly may be removed from the K105-D chassis to gain access to the
card cage or other components. Use the following procedure to accomplish the
removal .

1. Remove the four Phillips-Head screws securing the fop cover to the DOS
assembly, and carefully |ift the top cover from the DOS housing.

Remove the two screws that secure the DOS base and ground connection
lug to the top of the K105-D chassis.

N
o

3. Remove four screws (2 on each side) that secure the DOS assembly to the
K105-D chassis.

NOTE: It is not necessary to disconnect the power harness and
1/0 ribbon cables from the drives during removal if the
unit is to be reassembled.

4. Carefully lift the DOS assembly from the K105-D chassis and store the
unit (with attached cables) to the jeft side of the K105-D chassis.

5. Position the DOS assembly on its side and ensure that the attached
cables do not bind or ofherwise interfere with internal components in
the K105-D chassis.

6. Reinstall the DOS assembly by reversing the removal procedure. Ensure
that the 1/0 signal cable is properly folded at a 45° angie at the 1/0

board connector (J1) so that i+ does not bind, nor interfere with other
internal components, when the DOS assembly is positioned on top of the

K105-D chassis.
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INSTALLATION OF DOS OPTION

Unpacking and Inspection

All hardware Items requlired to Install and operate the DIsk Operating System
(DOS) option at the user's site are shipped In packaged unlts, External cables

are included for connecting all components In the system. All [tems shipped for
the system conflguration are described In Table 7-5.

Table 7-5. DOS Optlon Components

PART NUMBER DESCRIPTION

DOS Option Assembly
0117-0164-10 1/0 - Floppy Cable Assembly
0117-0170-10 DOS Power Harness Assembly
0117-0256-10 Storage Operating System Manual
0117-0261-10 K105-D Storage Operating System Disk
0117-0304-10 Instructlon Sheet

Atl equlpment was thoroughly Inspected and checked out at the factory prior to
packaging for shipment. After removing the equipment from I+s shipplng con-
tainer, Inspect for scratches, dents or other damage that might have occurred

during shipping. Refer to the shipping papers to verlfy that all Ttems were
recelved.

bt equipment recelved from the carrler Is Incomplete or damaged, do not Install
the equipment. Flile a claim with the shipping firm Immedlately, and notify
Gould Inc., Deslgn and Test Systems Divislon Customer Service department at
once. Gould Inc., NDeslign and Test Systems Division wlll arrange for repalr or
replacement of the equipment wlthout walting for settlement of the clalm agalnst
the carrier,

Installatlion

Prior to beginning the optlon Instaltatlon, position the carrylng handle of the
K105-D tc the front of the machline so that the unit rests fiat on the work
sur face,

R I I 2R IR K R
WARN ING

Disconnect the 115 VAC source
to the K105-D prior to installing
any options; otherwlise, a shock

hazard ex!sts,

*x Xk X Xk X X X X X
x ok %k X Xk X W X X

¥ Ok K X R X X X X X OE X X X X X X%
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Installation (cont'd.)

The following steps outiline the procedure necessary to Install the DOS option In
the K105-D.

1.

2.

4.

5e

8.

9.

Remove the six Phllips-head screws securling the top cover to K105-D
chassls, and carefulty I1ft It from the unit.

Remove the four Phlllps-head screws securling the top cover to the DOS
assembly, and carefully remove the top cover from the unit. Note the
orlentation of the ribbon cable connectors and power harness connectors
as they relate fo the disk drives. Remove both sets of 1/0 cable con-
nectors from the disk drives and remove the cables from the DOS
assembly. (This will facilitate positioning and folding the /0 cable
after the DOS unlt 1s placed on the K105-0D chassis.)

Referring to Figure 7-6, connect the single ribbon connector to the
1/0 board connector J1 nearest the front of the unit. The embossed
arrow on the connector must be orlented toward the front of the
machine.

Referring to Figure 7-7, connect the fully Insulated power harness
receptacles to the power supply termlinal strip as 1llustrated. The
user should notethat the harness splits Into two wire pairs; one palr
conslsting of a black wire and a red wire with a black stripe and the
other palr consisting of a black wire and a brown wire. The black and
red/black palr connect to power supply lugs nearest the rear of the
unlte.

Fold the 1/0 ribbon cable at a 45° angle so that It is dressed parallel
to and on top of the |/0 board and routed to the rear of the unit. Feed

the two-connector end of the 1/0 ribbon cabie and the *two-connector end
of the power harness through the oblong hole In the base of the DOS
assembly, Ensure that no cables Interfere with the positioning of the
DOS assembly, and seat the assembly on top of the K105-D chassis.

Install the slix retaining screws, 2 screws that secure DOS Base and
ground lug to top of K105-D chasslis and 4 screws that secure the sldes
of DOS un!t to K105-D chasslis.

Connect the ribbon cable connectors onto the disk drive board edge con-
nectors with pin one of the ribbon cable connector ortented to the left
of the drlve as viewed from the front (refer to Figure 7-8). The
cables should be dressed as shown In Figure 7-8.

Connect the power harness connectors to the drive connectors with the
brown wires orfented to the left of the drives. See Flgure 7-8.

Relnstall the DOS top cover wlth the four retalning screws.

Reconnect the 115 VAC source to the K105-D.
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Appendix A

GLOSSARY OF TERMS

Acquisition Cycle

The cyclie that a logic analyzer performs to acquire data consisting of the
following steps:

1. Analyzer flushes all acquisition memory to 0 (zero).
2. Analyzer starts acquiring data.

3. End of record is reached.

4. Data is transferred from acquisition memory to system.
5. CRT display is updated with new data.

This cycle may be modified somewhat in auto-arm modes.
Active Field

The one data field on the CRT that is changed by pressing one of the data
entry keys. The active field is identified by a blinking cursor.

Analog

In analog systems, information is encoded as a continuous range of signal
values (voltage or current); in a digital system, information is encoded as
signals that at any given time can only produce one of two states, 0 or 1.

Analog to Digital Conversion

The process of translating an analog signal into a sequence of binary digits
that is representative of the analog signal! level.

Arm Mode

The process of enabling the hardware to take a recording according to the
following modes of operation as defined by the Arm Mode Set Up Screen when
the ARM key is pressed.

1. Manual arm, in which one acquisition cycle is performed each time
the ARM key is pressed.

2. Auto arm, in which the analyzer continuous!y rearms unti! the STOP
key is pressed.

3. Auto arm with cond

HE
1
analyzer rearms unti

jon (alsc known as autostop), in which the
| some condition occurs.

A-1



GLOSSARY OF TERMS {(Cont'd.)

Clock Transition

The change of state of a clock line. For each clock pulse, two transitions
occur: the rising and falling edges of the pulse. In most cases, data is
transferred only on one of these edges.

Data Domain Analysis

The use of the logic analyzer to view digital data decoded as symbolic
values. Normally, the data is displayed as binary, octal or hexadecimal,
although ASCI| and EBCDIC representations can also be viewed.

Data Pattern Definitions

In the K105-D Logic Analyzer, the trace control system can be programmed to
act on the appearance of a given pattern in the data stream. Part of the
Trace Control screen is used for entering certain pattern values and
assigning them symbolic names.

Data Transition
The change of state of a data line.

Delay Counter

A 16-bit counter on the trace control board that is loaded with a
preprogrammed value whenever a trace control level is entered or re-entered.
On each level, the counter can be programmed to decrement either on each
clock or on occurrences of the advance pattern. Whenever a new level is
entered, the hardware is in the state COUNT < DELAY. When the counter
reaches zero, the hardware is in the state COUNT = DELAY. Thereafter, the
state is COUNT > DELAY.

Demultiplex

Several microprocessors use a multiplexed bus, in which data, address and
status information are sent over the same set of lines at different times.
To simplify use of the logic analyzer with these processors, a demultiplex
mode is provided, in which data from one set of probe inputs is routed to
two different inputs internally, each of which can be clocked separately.

Event

In a logic analyzer, an "event" is a series of one or more sequential
samples in which a particular condition is true, surrounded by samples in
which that condition is not true.



GLOSSARY OF TERMS (Cont'd.)

Field

A field is a part of a display that shows one particular type
mation. Usually the term refers to display items that can be
operator.

Logic Analyzer

A logic analyzer is a device that records digital signais and
recorded data.

Loop Counter

A counter on the trace control board that can be used to keep
number of times that a given trace control! level is entered.

this counter differs from the delay counter, which counts +the
occurrences of a given condition within one level.
Master Clock

The clock that moves data into the trace control board and on
acquisition memory.

Occurrence

of infor-
altered by the

track of the
Note that
number of

into the

One "event" is an appearance of a given condition, for however long the con-

dition remains true.

One "occurrence" is the presence of a condition on any
sample, regardless of whether it was also true on the previous sample.

For

example, if a condition is true for three samples in a row, this is con-
sidered three "occurrences" of that condition, but only one "event".

Pass Counter

A counter that keeps track of the number of arm cycles that have occurred

since the ARM key was pressed.
Quick-Key

When setting up the K-105, most fields have a fixed number of

legal choices.

These fields are normally set using the NEXT or PREV keys, but can also be

set by entering the hex digit associated with the desired choice.
used in this manner is referred to as a "quick-key".

key

dgigit

A hex



GLOSSARY OF TERMS (Cont'd.)

Radix/Radices

The radix of a number system is equal to the number of possible symbols for
each digit. The binary number system has a radix of 2, since each digit is
one of two possible symbols: 0 and 1. Octal has a radix of 8; hexadecimal
has a radix of 16. In the K-105 logic analyzer, the term is used loosely to
mean symbolic representation system, where the choices are: Binary (1 bit),
Quad (2 bits), Octal (3 bits), Hex (4 bits), X (5 bits), ASCII-6 (6 bits)
and ASCI1-7 (7 bits).

Recording

A recording is the data traced during an acquisition cycle and retained when
the acquisition cycle ends. |f the logic analyzer traces more samples than
its memory can store, only the most recent data is retained.

Threshold

A voltage limit above or below which a signal is recognized as a defined
value, usually the binary digit of 1 or 0.

Threshold Range
A voltage range over which successive threshold measurements are made.
Time Domain Analysis

Time domain analysis displays the recorded data as idealized oscilloscope
traces. This analysis is useful for viewing timing relationships among the
signal! lines.

Tolerance Comparison

The K-105 can compare the data stored in memory A with that stored in memory
B. To enhance flexibility, the K-105 allows "Don't Care" samples to be

stored in memory B. These samples are simp!y not compared with their coun-
terparts in memory A. This condition allows tolerances to be placed around

rising and falling edges in memory B. The comparison control screen
(accessed with Shift-Compare), provides a means for generating tolerances
around each edge in the memory B buffer.



GLOSSARY OF TERMS (Cont'd.)

Trace Control
is a trademarked feature of Gould logic analyzers. It is a

Trace Control
system for selectively storing events of interest while ignoring all other

system activity.

Trace Command Sequence
In the K-105 logic anaiyzer, trace control is setup tThrough a series of

simple commands. These form a sequence of commands that are performed on

each acquisition cycle, subject to conditional commands present in the

sequence.

Trace Level

The K-105 trace control system has eight basic states, called levels, each
of which has certain options and conditions. When each sample is traced,
the trace level is stored along with the data. These levels can be viewed
in the Data screen.
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Appendix B

TRACE TUTORIAL

This appendix is a tutorial for trace control. Individual examples are provided
for sequences in capturing specific trace events.

Example 1

FILL MEMORY WITH SAMPLES
FROM ANYWHERE IN
DATA STREAM

Recording

Anywhere
In
Data Stream

Purpose: To capture any sequential data sample window.

Benefit: Is the simplest method of checking if the system
under test is operational, if the logic analyzer is set
up properly, and to see what is happening in the
system under test.

Procedure: Samples begin tracing into memory upon the ARM
command and stop tracing when the memory is full.

CET UF  MAIN TRACE COMMENTS
Ly COMHMAND SEQUENCE: Stop inferred on Level 1.
@: TRGACE FOR @124 CLOCKS




TRACE TUTORIAL

Example 2
FILLING MEMORY AFTER A WORD

Procedure: Upon the occurrence of a specified event, begin

tracing and stop when memory is full. (The specified
event will be in the first memory location.)

SET UF  MAIN TRACE

@: TRACE IF .... SAMPLE = EWYENT
ADYRNCE IF SAMFLE = EYENT
1: TRRCE FOF 1Rz CLOCHS

N

B-2

LwL COMMEND SEQUENCE: 0:

COMMENTS

Wait for event, trace the

event and advance to the
next level.

: Trace until the rest of the

memory is full.
inferred Stop.



TRACE TUTORIAL

Example 3

RECORD WHAT HAPPENS
IMMEDIATELY BEFORE AN EVENT

Procedure: Trace everything until a specific event occurs.
Stop tracing immediately.
(The event will be in the last memory location.)

SET UP MAIN TRGCZE COMMENTS
LYL COMHMAND SEDOUENCE: Stop immediately when
@: TRACE UNTIL SAMFLE = EYENT | EVENT occurs.

Record everything.

Note: The event of interest could occur before 1024
samples have occurred, thereby having some
samples still in memory which are unrelated to
the current recording. The following will “fill”
the memory with new samples before advancing
to iook for the event.

SET UFP  HM&IN TRACE COMMENTS

LyL COMMAND SECUENCE: Advance after a memory full of
2: TRACE  FOR 1224 CLOCKS |(1024) of sample clocks has
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Example 3A

RECORD WHAT HAPPENS
IMMEDIATELY BEFORE AN EVENT

o

Procedure: Trace everything until a specific event occurs.
Stop tracing immediately.
(The event will be in the last memory location.)

SET UFP  MAIN TRACE COMMENTS
LYL COMMAND SEQUENCE: Stop immediately when
@: TRACE UNTIL SAMFLE = EVENT EVENT occurs.

Record everything.
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Example 3B

RECORD WHAT HAPPENS
IMMEDIATELY BEFORE AN EVENT

o

Note: The event of interest could occur before 1024
samples have occurred, thereby having some
samples still in memory which are unrelated to
the current recording. The following will “fill”
the memory with new samples before advancing
to look for the event.

SET UF HA&IN TRACE COMMENTS

LwL COMMAND SEDUENCE: Advance after a

2: TRACE FOF @104 CLOCKS

1: TRACE UNTIL SANFLE = EVENT memory full of
(1024) of sample

clocks has

occurred. Trace
everything.

B-5
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B-6

Benefit:

Example 4

RECORD WHAT HAPPENS
AROUND AN EVENT

\ Y
e
[ ]

By moving the window, different portions of the
data stream can be quickly examined.

Procedure: Trace everything while waiting for an event to occur.
When it occurs, count out the delay needed to
position it where you want it in memory.

SET UF

P

MAIN TRACE

LL COMMAND SEOUENCE:

Q.

SET DELAY TO ©@51Z CLOCKS
TRACE UNTIL SAMFLE = EVENT

AND COUNT =z @eS1z

tTRACE FOR @051 CLOCKS
. STOF

COMMENTS

For this example the event will
be centered in memory.

0: Fills the first half of memory

with samples. After that the
event is looked for.
When the event occurs, the
machine advances.

: The rest of the memory is

filled before stopping.

Note the two delays (both 512 here) must equal 1024 to fill
memory. Use different ratios (i.e., 400:612) to alter the position of
the event in memory.
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Example 5

RECORD WHAT HAPPENS LONG
AFTER AN EVENT

X
o

Benefit: Examining portions of the data stream occuring a
long time after the initial event is possible.
When the storage subsystem is used, many 1K byte
windows may be stored, to create a wide angle
picture of data streams that are megabytes long.
This is useful for design verification.

Procedure: After an event occurs, delay the start of recording
until a set period of time has passed. Record a
segment and stop. (The event need not appear
anywhere in memory.)

SET UP MAIN TRACE COMMENTS

v MMAND SECUENCE: : - -
'5: hﬁ” LCUT:‘ Er:J:ia."!FE"._E g éﬁ,ENT 0: The event is found causing

1: WGIT  FOF 12222 CLOCKS the machine to advance.
2: TRACE FOR  @1224 CLOCKS : . : .
1. A delay is waited out (in this
case 10000 clocks).

2: A recording is made for
1024 clocks.
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Example 6
ONE WINDOW

Purpose: To record samples only between (and including) two
specified events.

Benefit: By using this capability in conjunction with disabling
autoflush, or with the loop counter (STOP ON
LEVEL ENTRY), several windows may be stored
serially for verification of repeatability.

Procedure: Look for the first event, record it and everything
following until the second event occurs, and then
stop tracing.

SET UP  HAIN TRACE COMMENTS
LYL COMMAND SECUENCE: 1. The recording will
@: TRACE IF ... SAMFLE = EVENT 1 ;
ADYANCE IF SAMFLE = EYENT 1 3?'25%”, tC:j’ g.a\;el
1: TRACE UNTIL SAMFLE = EVENT 2 >S 1€ . IS
specified. STOP is
inferred.
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Example 7
TWO WINDOWS

Purpose: To not record samples between two specific events.

Benefit: Captures cause and effect relationships in code
execution, although they may be separated by
megabytes.

Procedure: Trace during two windows defined by EVENT 1
and CLOSED (1st window) and OPEN and
EVENT 2 (2nd window).

SET UF MAIN TRACE COMMENTS

LVL COMMAND SEQUENCE: 0: Only EVENT 1 is traced.
: TRACE IF ... SANMFLE = EVENT 1
2 TQFD'-“.,.'QLNCE IF g;zr-n:-LE -event 1 | 1 All samples are traced after
: TRACE UNTIL SAMFLE =CLOSED EVENT 1 up to and including
2: TRACE IF ... SAMFLE = OFEN CLOSED.
GOVWANCE IF SANMFLE = OFEN _
Z: TRGSTE UNTIL SamMrLE =EvENT 2| 2: Only OPEN is traced.

) -

3: All samples are traced after
OPEN up to and including
EVENT 2.
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Example 8
NESTED TRIGGERING

&Q &\ owo%ouo(’ 06
Q () ) Q
& & < ‘6‘ <&

ol

Purpose: A certain series of events must occur before a
recording is made.

Benefit: Very precisely defines an area of interest to record,
provides a way to get inside a multi-nested sub-
routine or to follow a complex program path.

Procedure: Check for EVENT @ to occur, then check for EVENT 1
to occur, etc., finally check for EVENT 6 to
occur and record around it as desired.
(Record immediately after is shown in the following

example.)
SET UF MAIN TRACE COMMENTS
LYL COMMAND SEQUENCE: As shown, EVENT 6 will be the

:HAIT  UNTIL S@MFLE = EVENT @ | first sample in memory. To
tHAIT  UNTIL SHHPLE = EYENT .
LUAIT ONTIL SamMFLE - Event 2 | C@Plure pre-event 6 samples

start tracing on earlier levels
and reduce the delay (1024) on
level 7.

tHRIT  UNTIL CH”FLE

tHRIT  UNTIL SAMFPLE = E"ENT

cHRIT  UNTIL CH”F‘LE = EVENT

: TFAI‘E IF ...SAMPLE = EVENT
ADVENCE IF SAMPLE = EVENT €

c TERCE FOR @123 CLOCKS

TN I LD e (S
"]
A M
z
—
O NEWHN—®

-~
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Example 9A

14 LEVELS OF
SEQUENTIAL TRIGGERING

W a2 A Y & WO
PN @" D 6“%“" DA

Purpose: A certain series of events must occur before a
recording is made.

Benefit: Very precisely defines an area of interest to record,
provides a way to get inside a multi-nested sub-
routine or to follow a complex program path, up to
13 events may be defined before the final event.

Procedure: Check for EVENT 0 to occur, then check for EVENT 1
to occur, etc., finally check for EVENT D to
occur and record around it as desired.
(Record immediately after is shown in the following
example.)
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Example 9B

14 LEVELS OF
SEQUENTIAL TRIGGERING

P 2> & 1O a®
e‘e 6“ % 6‘0‘\ e\@@e 6“3 ®

COMMENTS
SET UF M&IN TRACE Two paths are established;
Lt COMMEND SE o Levels @ to 5 look for EVENT 0
N COMPAND SEUENCES to 5 respectively and advance
DTRACE UNTIL  SAMPLE = EVENT @ .
ST EENTIL s ZEEEE 2 EAENT 2| on them. Until level 6 when
1D TEACE UNTIL  =anfFLE = EveNT 1 | EVENT 6 causes a jump to
OF UNTIL SHMFLE = EYENT 2 | level 0.
Z2: TRACE  IUNTIL SAMFLE = EVENT 2
OF UNTIL SHHMFLI = EVENT 7 | The second path starts on
3 TEHCE qoITIL - SRHELE = EVENT 3 1 level 0. Events 7 to D cause
OF UNTIL SHMFPLE = EVENT 4
41 TRACE® UNTIL  =ersle = gveEnT 4 | @dvance from levels 0 to 6
GFOUNTIL SomELS = ENENT E respectively, advancing into
S:TFACE UNTIL  Zam=lz = £2.2M47 5 | level 7 after EVENT D.
OF IUNTIL ) LI = EENT .
EITRACE UNTIL  ZansLZ = 20ZnT D | On level 7 the recording stops,
L, oF B0 TD @ 17 ZelFLE S EVENT = | after 512 more clocks. Vary the
[t TRACE FRR @eSis GLOERS delay value in level 7 to change

the position of EVENT D in
memory.

w
1
N
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Example 10

CHECK FOR EVENT 1 OR EVENT 2.
TAKE A DIFFERENT PATH
DEPENDING ON WHICH EVENT
OCCURRED FIRST.

Event 2:
\ /

Purpose: Monitor a particular point in the program flow for
the occurrence of one of two possible events.

Benefit: Gives the ability to follow program branches, take
alternative paths, and make decision in real time.
Trace Controls architecture is like program flow and
can easily handle branching.

Procedure: Simultaneously check for 2 events. If EVENT 1
occurs, follow trace routine 1. If EVENT 2 occurs,
follow trace routine 2.

SET UF MAIN TRACE ' COMMENTS

LYL COMMAND SEQUENCE: If EVENT 1 occurs first, the
@: HAlT CETE - c trace control advances to level
HINENL SHPPLE =EVENT 1 1 if event 2 occurs first, the
=l B g E- X i=d - l'.‘l 2 ) . 3
OF 50 TO = IF SAiPLE = EVENT2 | trace control jumps to level 6.

Other building blocks should
be used on leveis 1 and 6.
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Example 11

SELECTIVELY RECORD ONLY ONE
KIND OF EXAMPLE

Purpose: To record only one specific type of sampled event.

Benefit: When “effects’” do not occur reliably, this method
will allow the examination of many effects in code
execution.

Procedure: Look for and trace each and every occurrence of a
specific event, trace only that event.

SET UF HAIN TRRCE

LYL COMMAND SEQUENCE!
@: SET DELAY TO @1@Z4 COUNTS OF SAMPLE = EVENT X
TRACE IF .... SAMFLE = EVENT ¥ ___
ADYANCE IF SAMFLE = EVENT X AND COUNT = 01024
1: STOF

COMMENTS

Only the last 1024 occurrences of EVENT X are captured. To
capture the last of a longer string of EVENT X increase the
delay value (i.e., a delay of 10,000 capture the last 1024 of

10,000 occurrences of EVENT X).
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Example 12

TO CAPTURE
A DEFINED NUMBER
OF ITERATIONS OF A LOOP

Event 0 |

Irrelevant Samples r—A F(A)
L

Purpose:

Verify that a cause is having predicted effects for

many samples of the effects.

Hundreds of windows can be captured in a single

recording, while irrelevant samples are ignored.
For example: If the characteristic transfer function
of an ADC is defined during an autocalibration to be
some F(X) =V, it may be captured. Then capture of a
value “A” can be made and then F(A) where “A” is
plugged into F(X). The next iteration of the loop will
allow capture “B” and F(B) and so on (for 420 values
and plug-ins). The repeatability with which the
F(X)=V function is followed can be tested.

Capture from EVENT 0 to EVENT 1, then capture

Benefit:
Procedure:

420 executions of “LOOP.”
SET UF  HMaIN TRACE

LYl COMMAND SEQUENCE:
@: TRACE IF ...SAMFLE = EVENT @
ADYANCE IF SAMFLE = EVENT @
1: TRACE UNTIL SAMFLE = EVENT 1
Z: TRACE IF ... SAMFLE = EVENT 2
ADVANCE IF SAMFLE = EVENT 2
tTRACE IF ...SAMFLE = EVENT 3
ADVANCE IF SAMFLE = EVENT 3
STOP UFON ENTERING LEVEL
420 TIMES GO 1O 2

3

4:

COMMENTS

0 and 1: Capture from EVENT 0
to EVENT 1.

2 and 3: Capture the value and
plug-in respectively.

4: Goes back to 2 until it has
been entered after the 420th
insertion of the loop.
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Example 13A

CONTINUOUS MONITORING
FOR CORRECT OPERATION

4 12 41
Master Master Master
Clocks Clocks

-6
NN

615 136
Master Master Clocks
Clocks

Purpose: To monitor a particular point in a program through

repeated executions of the program.

Benefit: Exercises hardware and software through repeated

testing. Traps intermittent errors.

Procedure: Check for an expected series of events to occur. If
they do, run the program and trace test again. If an

error ever occurs, stop tracing and look at what
happened.
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Example 13B

CONTINUOUS MONITORING
FOR CORRECT CPERATION

4 12 41
Master Master Master
Clocks Clocks Clocks
Start
Event §f
4
615 136
Master Master Clocks
Clocks
SET UF HAIN TRACE
LwL COMHMAND SEQUENCE:
2: TRACE WUNTIL  SAHFLE = EVENT ©
1: SET “DELAY TO @@@d4 CLOCKS
TRGCE UNTIL  SAHPLE = EYENT 1 AND COUNT = Q2924
OF G0 THO & 1F SAMFLE # EYENT 1 AND COUNT = a@ad
Z:ZET DELAY TO @@@1z CLOCKS
TFACE UNTIL  SAMFLE = EYENT 2 AND COUNT = @2aiz
OF 50 TD & IF SAHMFLE # EVENT 2 GND COUNT = @2aiz
3:SET DELAY TO @@R41 CLOCKS
TFACE UNTIL  SAMFLE = EVENT 2 AND COUNT = 2@@41
OF G0 TO & IF SAMFLE # EYENT 3 GND COUNT = @@adt
4: SET DELAY 79O 001z CLOCKS
TRACE  UNTIL  SAMPLE = EWENT 4 AND COUNT = Q@126
OF GO TO & IF SAMPFLE # EVENT 4 AND COUNT = 22138
S:SET DELAY TO 88515 CLOCKS
TFACE  UNTIL  SAMPLE # EYENT S AND COUNT = 22815
DR GO TO @ IF SAMFLE = EVENT S  AND COUNT = 22515
£:SET DELAY TO @@2168 CLOCKS
TRACE UNTIL  COUNT = 2821¢

COMMENTS

The trace control looks for EVENT 0, then exactly 4 master
clocks later EVENT 2, then 41 master clocks later EVENT 3,
then 136 master clocks later EVENT 4, then 615 master clocks
later EVENT 5.

If all of the above occurs exactly as expected, then the trace
control resets and starts to wait for EVENT 0. Should the
program path change and the expected not happen exactly as
expected, the trace control jumps to level 6 where it stops after
waiting 216 clocks.
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Purpose:

Benefit:

Procedure:

Example 14
TRIGGER FILTERING

To act when an event has been present for a
predetermined number of clocks.

When making an asynchronous recording,
triggering on noise or glitches is undesirable.
Triggering on stable inputs assures examination
of the same section of code for each recording.

EVENT 0 must be present for 9 master clock cycles
to advance.

SET UF  MAIN TEARCE

LVL COHMAND SEQUENCE:
8:60 70 1
1: SET DELAY TO eee@> COLUNTS OF SAMFLE = EVENT ©

HAIT
OF GO

UNTIL SAMFLE = EVENT @ AND COUNT > eeweo?
TO @ IF SAMFPLE # EVENT @ ___

COMMENTS

This set-up will loop until 9
consecutive occurrences of
EVENT 0 cause an advance
to level 2.
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Example 15A

CHECK FOR EXPECTED TIME
PERIOD BETWEEN TWO EVENTS

A
o

Purpose: To monitor the occurrence of two events and
capture when the second event happens prematurely
or too late relative to the first event.

Benefit: Develops confidence that the section of code
(between EVENTS 1 and 2) is running in a
predictable way, or presents evidence that it is not
running as predicted.

Procedure: Find EVENT 1, look for EVENT 2. If EVENT 2 happens
too early or too late then stop.

B-19
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Example 15B

CHECK FOR EXPECTED TIME
PERIOD BETWEEN TWO EVENTS

SET UP MAIN CLOCK

[}

CLOCK SOURCE Bl L NFERNAL
MASTER CLOCK =l - 1lMI CROSECONDS

ZET UP  MAIN TRACE

LwL COMAAND SEGUENCE:
Q: TFACE  UNTIL SAHMPLE = EVENT 1
TSET DELAY TO 2@42@ CLOCKS

TFACE UUNTIL COUNT = @940

OF o0 TD 2 IF SAHMPLE = EVENT 2 AND COUNT < 02400
¢ SET DELAY T0O @01080 CLOCKS

TFACE UNTIL COUNT = 20100

OF GO 7O @ IF SAMFLE = EVENT 2 AND COUNT % @@100
ILETOR

—

r

COMMENTS
: Find EVENT 1 then advance to level 1.

o

i: if EVENT 2 occurs within 400 useconds, then stop by
jumping to level 3, if 400 useconds elapse and EVENT 2
has not been detected (as it should not), then advance to
level 2.

2: If EVENT 2 occurs within 100 useconds (as it should), then
reset to level 0, because this iteration acted as predicted.
If EVENT 2 does not happen during the 100 useconds,
then stop by advancing to level 3.

The trace control will e eration untii

EVENT 2 does not appear within the 100 usecond window as

it should.

B-20
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Example 16

4-DIGIT HEX COUNTER

SET LR MAIN TRACE
4-Digit ) 2: b 17 LE = cE7 EF
‘ i SH! E = UFL<L
GEX Counter SUETT O UNTIL  SeMELE - ZET oDe
TITRRIE UNTI SEMFLE =
0823 Set SP SRR N el
SITFETE UNTIL  SeNFLE =
SetStack | | ZiitTe Tdeeses coin
Pointer ' TFelE IF ..., & =
1 Or =70CF IF
—0826— Add 1°C |
' FRTTEFN DEFINITIONE:
NAHE: HHHHA HH O
T?:dCLJ:t E 22 SET =F ' XX E:
W SeEl oF ]
apture &> SET DC It
el
The Stack ; ° B AT 1+ =2ii: XX X
! = n1 Yy
] o
0828 ; 0363 = 026C
Display Count UPDAD )—C HXDSP)_C Output )
082B Set DC
Set Delay
Count R
' N
082E Capture  g5F1 o
Wait Out
0831 [RES D*E
[Restore CountTo] | |
D&E Registers| Subroutines
0832 Capture
Keep Counting E This program is on an SDC85 single board
Jump To: 0826 + N computer. It counts in HEX and updates
<& the display.
] 20C0 o
995 Iterations
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Example 17A

LINKING HIGH-SPEED AND
MAIN TRACE
(PART 1)

Synchronous| )
Main Trace : 512 usec 5.12 uSGC

NN

High-Speed (10 nsec Resolution) Trace
5.12 usec 7,« 5.12 ysec ———»

\9
‘{\Qge

Purpose: Let an EVENT on the MAIN inputs cause a recording
on the HIGH-SPEED section.

Benefit: Examining timing relationship during critical
periods in programming execution, to find the
causes of misexecution. Particularly valuable in
the hardware/software integration process.

Procedure: Three events appear in sequence, EVENTS 0, 1 and 2
respectively. Capture all samples until EVENT 2 and
make a high speed recording centered about the
time EVENT 1 occurs.

B-22
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Example 17B

LINKING HIGH-SPEED AND
MAIN TRACE
(PART 1)

\
¢0
A N
o K

Synchronous 5.12usec | 5.12usec

Main Trace j [.4.—.4__.{

TN

High-Speed (10 nsec Resolution) Trace
l«——— 5.12 ysec — i 5.12 ysec ———

FADIH:
SEQUENLCE:

TRIGGER:

THEN STOF AFTER

CLOCK
SOURCE =
cLocK G MENRESEREES
INPUT MCDE = EiEia=d

ARM HMODE
ARM MODE = fiFM CHANNELS =

SET UF MAIN TEARCE

LYL COMMAND SEQUENCE:
@: TRACE UNTIL SHHFLE = EYENT
10 TRACE  UNTIL SHMFLE = EWENT
ZILINK ON ENTRY TO LEVEL

TRACE UNTIL SAMFLE = EYENT 2

-
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Example 18A

LINKING HIGH-SPEED AND
MAIN TRACE
(PART 2)

i w&\\\\\\\\

High-Speed (10 nsec Resolutlon) Trace
l«—————5.12 usec 5.12 usec

99’“

Purpose: Change the window in time the high-speed
recording (from Part 1) takes place.

Benefit: Better definition of high-speed window position
varies the perspectives making it easier to spot
causes of program misexecution.

B-24
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Example 18B

LINKING HIGH-SPEED AND
MAIN TRACE
(PART 2)_

QQ‘\\

«®

Synchronous 5.12 usec 5.12 usec

Main Trace ; }‘—,

2N

High-Speed (10 nsec Resolution) Trace
l«———5.12 usec >l 512usec——

FADTH:
CHNL SECGN:

TRIGGER:

COMMENTS

Use the main trace control
setup from Part 1.

Now the HIGH-SPEED recording is centered around the
trigger word (FFFF). More control is available by changing
the “Then stop after ”” to another value, so the

trigger is no longer centered in memory.
Note: “1” “0” or “X” can be used to define trigger.
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Example 19

LINKING HIGH-SPEED AND

MAIN TRACE
(PART 3)

Additional methods of linking.

Parts 1 and 2 use link on entry to level.

In addition,

“link on stop in level,” “link on jump from level,”

“link on advance or jump,” “link on first trace in level,” and
“link on advance from level”’ are commands available to link
HIGH-SPEED and MAIN sections.

The HIGH-SPEED section can act as a stand-alone 8 or 16
input logic analyzer by changing the high-speed setup to “not

linked.”

Benefit:

Advantage:

Any event or series of events can cause a link
which will enable the HIGH-SPEED sections. The
HIGH-SPEED sections can be configured to move
the captured window by varying the delay. The
window size can also be varied by changing the
internal clock rate.

High-speed close-ups (high resolution recordings)
can be made using the MAIN trace control to
define some link point in the close-up. The link
point can be defined in a variety of ways, each
offering its own unique perspective. By varying
delay and high-speed sample rate, many different
windows can quickly be examined for relevant
information until the one sought after is
discovered. Discovery is quick but highly
sophisticated in definition.
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