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WARNING 

Th i s equ i pment has not bee'n tested to show comp I i­
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 to 
radio communication requiring the operator to take 
whatever steps are necessary to correct the inter­
ference. 

The fol lowing procedures may help 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 
circuits. 

4. Remove the equipment from the power source. 

NOTE: 

The user may find the fol lowing booklet prepared 
by the FCC helpful: "How to Identify and Resolve 
Radio-TV Interference Problems". This b.ooklet 
is available from the U.S. Government Printing 
Office, Washington, D.C. 20402. Stock Number 
004-000-00345-4. 
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PREFACE 

This manual describes the capabi I ities, functions and operation of the K205 
logic Analyzer. Procedures are provided for a user to record and examine 
address, data and control signals of 8 and 16-bit microprocessors, ECl based 
systems, gate arrays, bit slice processors and other high speed 
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 
K205. 

The material in this manual reflects the Control Firmware 
November 1984, and is up-to-date at the time of publ ication, 
to change without notice. 

level val id on 
but is subject 

Copies of this publ ication and other Gould Inc., Design and Test Systems 
Division publ ications may be obtained from the Gould Inc_, Design and Test 
Systems Division sales office or distributor serving your local ity. 

If you require assistance on this product, please cal I Gould Inc., Design and 
Test Systems Division Customer Service on the tol I-free, hot-line number 
lis ted below: 

Nationwide (800) 538-9320/9321 

Cal ifornia (800) 662-9231 
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WARRANTY 

The Gould Inc., Design and Test Systems Division K205 is warranted against 
defects in materials and workmanship for a period of one year from date of 
shipment. 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 wil I 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 faci I ity. The customer must cal I Gould's Customer 
Service deparment 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 the unit fails within 30 days of shipment date, Gould Inc. wil I 
pay al I 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. wi I I return the unit prepaid. The customer must pay al I 
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 nul I and void. 
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r DISK OPERATING SYSTEM 
/ (OOS OPTION) 

SECTIONS A AND B PROBE INPUTS 
32 DATA INPUTS, 8 CLOCKS 
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SECTION C PROBE INPUTS 
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Figure 1-1. K205-D Logic Analyzer User Controls and Indicators 
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External Interface 

The K205 may be interfaced to the user's system via rear panel connectors that 
provide GPIB or RS-232-C communication linkage. The I/O.Setup Screen al lows 
the user to set up parameters and initiate execution of the transfer operation. 

The GPIB interface al lows parallel transfer of menus and data between the K205 
and the user's system. The communications parameters are programmable by the 
user to set up the fol lowing communication models for the GPIB link: 

Talk Only Mode - Transmit data and commands to a user's 
system. 

Listen Only Mode - Receive data and commands from a user's 
system 

Talk and Listen Mode - Perform interactive two-way dialogue 
between the K205 and a user's system 
to transmit and receive information 

The RS-232-C interface al lows serial transfer of menus and data between the 
K205 and a user's device, such as printer, personal computer, terminal, etc. 
The I/O Setup Screen al lows the user to specifiy conditions, such as Baud Rate, 
Protocol, Word length, etc., that are used to control the I/O communication. 

Reconftgurable Hardware and Software 

The user can purchase a K205 unit in a minimum configuration of 32 inputs 
rated at 100 MHz. At some later date, the unit can be modified at the user's 
site to meet increased demands by adding 16 additional inputs. The fol lowing 
data input arrangements are supported: 

Data inputs: 

32 Standard Data inputs @ 100 MHz (Bits F-O) Sections A and B 
OR 

48 Extended Data Inputs @ 100 MHz (Bits F-O) Sections A, B, and C 

The user may also include the Disk Operating System (DOS) Option, which 
contains a dual, 5 1/4" disk drive system that provides the capabilities 
listed below. The DOS option may be purchased instal led on the unit or added 
by the user at a later time. 

Save data automatically on two disks while the user is not 
operating the system 

- Save setup conditions on the disk and recal I at a later time 

- Save acquired data and setup menus for later retrieval 

- Load Diagnostic Software for troubleshooting K205 equipment 
operation 

- Load Optional Disassemblers that translate binary information 
for various microprocessor's instructions and data into a 
mnemonic format. 
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Trace Control 

The trace control functions of the K205 are menu driven and are programmable 
in an Engl ish-I ike language. Sixteen levels of trace control 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 independent patterns and the status of the delay counter. In conjunction 
with delay, this control scheme permits the user to locate and store several 
specific subroutines within a large program. 

Tolerance Comparison Analysis 

The K205 contains a memory that al lows the user to enter Don't-Care states in 
the Data, Timing, or Arm Mode displays. When the compare function is enabled, 
comparisons are not made in those areas designated as Don't-Cares; 
consequently, the user is able to compensate minute timing deviations among 
the same type of boards. 

K205 HARDWARE CONFIGURATION 

Figure 1-2 is a simplified block diagram illustrating the major subassembl ies 
of the K205. These subassembl ies consist of printed circuit boards that 
interact with the Master Processor Unit (MPU) board to control K205 circuit 
functions. The functions of the fol lowing printed circuit boards are 
described in subsequent paragraphs: 

• Threshold/GPIB/RS-232 Board 

• Clock Board 

• MPU Board 

• Display Board 

• Data Board 

• Control Board 

Threshold/GPIB/RS-232 Board 

The Threshold/GPIB/RS-232 Board provides the fixed and variable threshold 
voltages for the probe pods. This board also contains an Analog-to-Digital 
Converter used for The Digital Voltmeter (DVM) and power supply check during 
power-up diagnostics. 

The Threshold/GPIB/RS-232 Board supports the fol lowing I/O functions: 

1. Two RS-232 ports (one port is labeled AUX) 

2. One IEEE-488 Talker/Listener port 

3. DVM inputs 

Various parameters such as communications source, parity, and baud rate are 
selectable from the K205 key panel. 
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Clock Board 

The Clock Board generates al I internal timing, selects between the internal and 
external clocks, and combines all external clocks. The eight standard external 
clocks consist of six Sample clocks, AJ, AK, 8J, BK, BR and BS, and two latch 
clocks, AR and AS. The 12 extended external clocks consist of six Sample 
clocks, AJ, AK, 8J, BK, CJ and CK, and six latch clocks, AR, AS, BR, BS, CR, and 
CS. 

The Clock Board also contains the level memory, which indicates the active 
program level for a given recording. In addition, this board retains the probe 
self-test ring counter; this counter is a psuedo ECl signal generator which is 
connected to the front panel for testing probes and the unit. 

t-PU Board 

The MPU Board contains memories A and B, an 8086 CPU and the operating system 
firmware. Memories A and B are each 512 sample deep and 48 bits wide. This 
board provides control functions for the fol lowing: 

- Display - Keyboard 
- Display Setups - Memory Functions 
- Memory Transfers - Memory Compares 

Display Board 

The Display Board contains the keyboard detection circuitry, the CRT scanning 
and high voltage drive circuitry for the bit mapped display, and the interface 
circuitry for the DOS option. This board provides output to the VIDEO BNC 
Connector located on the back panel. This board also has CMOS RAMS 'to save 
setups at power down and contains a real-time clock that al lows the K205 to log 
the current time of day and date of each recording. 

Data Boards 11 

Up to three Data Boards provide interface from the probes to the Control Board. 
In addition to sample mode input of data, these boards provide latch/demulti­
plexing of data by byte, latch mode and glitch capture circuitry. 

The high-speed memory on each Data Board is 512 sample deep by 16 bits wide and 
gathers data at up to 100 MHz. Data is stored in memory on instruction from 
trace control. 

The standard K205 unit employs two Data Boards (Input sections A and B) that 
accept 32 data inputs and 8 clock inputs. The extended unit has an additional 
Data Board which provides 16 additional data inputs and 4 clock inputs for a 
total of 48 data inputs and 12 clock inputs. 
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Chapter 2 

SPECIFICATIONS 

The fol lowing is a summary of the physical, environmental, and operating char­
acteristics of the K205. 

K205 Unit Configurations 

Standard Unit: Provides inputs for 32 data signals and 8 clocks via 
input Sections A and B. 

Extended Unit: Provides inputs for 48 data signals and 12 clocks via 
input Sections A, B, and C. 

Section C Option: Provides probe inputs for 16 add-on data signals and 4 
additional clocks via input Section C. 

DOS Option: Disk Operating System provides two 5 1/4" floppy disk 
drives mounted in an add-on assembly unit which provides 
312K bytes of storage per disk. 

Power Requirements 

Input Frequency: 50 or 60 Hz 
Input Voltage: 90 to 135 VAC or 180 to 270 VAC 
Input Power: 500 Watts without DOS option or 550 Watts with DOS option 

Fuses for Rated Voltage: Voltage Range Fuse 

90 VAC to 135 VAC 3AG, 8 Amp 

180 VAC to 270 VAC 3AG, 4 Amp 

Physical Dimensions and Weight 

Height: 
Width: 

8.6 inches (21.8 Cm) without DOS, 12 inches (30.1 Cm) with DOS 
17.5 inches (44.5 Om) 

Depth: 24.7 inches (62.7 Cm) including handle 

Weight: 45 Ibs. (20 Kg) without probes or DOS 

55 Ibs. (25 Kg) without probes 
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Data Inputs 

32 standard (or 48 extended) data inputs configured in two (or three) input 
sections, A, Band C. Each section contains two input groups that accept 16 
signals (one group for lower Bits 7-0, the other group for upper Bits F-8). 

Input Modes: Sample Mode 
Latch and Demultiplex Mode 
GI itch Mode 

Input Frequency: DC to 100 MHz (data) 
DC to 50 MHz (clocks) 

Clocks 

The 32-standard input configuration provides 6 Sample (edge-sensitive) clocks 
and 2 Latch Enable (level-sensitive) clocks for a total of 8 external clocks. 

The 48-extended input configuration provides 6 Sample (edge-sensitive) clocks 
and 6 Latch Enable (level-sensitIve) clocks for a total of 12 external clocks. 

Internal: Internal clock is selectable from 20 ns (50 MHz) to 100 ms 
(10Hz) in decades of time which is divided by units of 1 to 10 
(I.e., lOOns, 1 us, 10 us and 1 us, 2 us, 3 us, ••• 10 us). One 
internal clock may be programmed per recording. This clock is 
edge sensitive. 

A 10 ns (100 MHz) clock is available to the sample/store sections 
in addition to the external clock. This clock is edge sensitive. 

External: Six external clock inputs which may be combined to form three 
Sample clocks, three Latch Enable clocks, and one Master (M) clock. 
These clocks are edge sensitive. 

Sample clock: One sample clock may be specified for each input section 
(A, B, or C) to hold data for the master clock, or move 
trace data into memory (effective for internal, external, 
and 100 MHz clocks). This clock is edge sensitive. 

Latch clock: A special case of Sample Mode which is used to temporari Iy 
hold (by latch) the first byte of multiplexed data. When 
the latch clock goes false, data is held in the input latched 
until the latch clock returnes to true. The master clock then 
moves the sample into the pipeline (effective for external 
clocks only>. This clock is edge sensitive. 

M-CLock: The master clock is used to shift samples into memory and the 
trace control logic (effective for internal or external clocks). 
This clock is edge sensitive. 
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External Clock Specification: 

Frequency: DC to 50 MHz 

Pulse Width: 8 ns Minimum 

Clock Skew: 7 ns Maximum between any two clock combinations 

Latch Clocks Setup: 13 ns Minimum before Sample Clocks 

Clock Frequency Measurement: The K205 automatically measures the external 
clock frequency from 100 Hz to 50 MHz with 
0.1% accuracy 

Data Set Up and Hold Time 

Data must be present 12 ns maximum before, and stable until, the clock active 
edge. Typical setup time is 8 ns. 

Data may change zero ns after the clock active edge 

Minimum detectable pulse width is one clock period +5 ns 

DVM Input 

Range: +/- 20 VDC Maximum 

Resolution: 20 mv 

Input Impedance: 20k ohms 

Accuracy: +/- 0.5% 

Signal Outputs 

VIDEO, BNC connector: 1 Vp-p into 75 ohms composite video output is 
compatible with RS-170 

CLOCK, BNC connector: ECl active low corresponds to the internal clock 

GET, BNC connector: Group execute trigger pulse output for the IEEE-488 
Command - TTL 

TRACE BNC connector: TTL high output when trace is enabled 

Two LEMa connectors: +5V and -5.2V @ 300 mA 
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Memory 

The K205 contains main memory M, storage memory A, and reference memory B. 
Memory M Is organized as 512 by 36 or 52 bits. Four bits of each word are 
used to store the level at which data was recorded. The CPU reads data from M 
into A or from A Into B. Both A and B are a part of the CPU memory. 

The operating system accommodates up to 256K bytes of RAM and 128k bytes of 
ROM under the control of the 16-blt, 8086 CPU. 

Trace Control 

Trace control employs 16 trace levels that are defined by user inputs via the 
display menu and keyboard. Four commands are decoded for each of the sixteen 
levels. The four commands are TRACE, STOP, JUMP, and ADVANCE. Control begins 
at level zero. 

A delay counter may be programmed from 1 to 65,535 clocks or events to begin 
tracing after the specified condition occurs. The rear panel BNC output for 
TRACE is at a TTL level that goes high while the K205 is tracing. 

Interface 

One RS-232-C Serial I/O Port configured as Data Terminal Equipment (DTE) six­
wire system 

One Auxiliary Serial I/O Port for RS-232-C (reserved for K205 options) 

One IEEE-488 Bus Interface, Paral lei Port with Talker/Listener configuration 
selectable by the user via software control 

Timer: A 24-hour, time-of-day clock is backed up by a 2.9 V battery 

Back Up Memory: A 2k x 16 CMOS memory with battery backup saves the setup 
of recording parameters if power is interrupted or when the 
unit is turned off. 

Audible Tone Signal 

An audible tone signal (beeper) which indicates keystroke errors can be 
enabled or disabled by the user via a menu display. 
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Display 

The K205 employs a bui It-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 paddle switch. The switch 
is in the OFF position when the paddle is down and the ON position when the 
paddle is up. When the unit is on, the POWER indicator is illuminated, 
indicating the presence of both AC voltage and -5 VOC. 

Front Panel Connectors 

The front panel connectors, A(7-0) through C(7-0), and A(F-8) through C(F-8), 
are the data and clock inputs to the K205. The number and configuration of 
input connectors available to the user is dependent on the options instal led 
in a given unit. The fol lowing is a listing of the four different options and 
active connector configurations: 

- 32 Standard Inputs -- four connectors, AC7-0) through B(F-8). 
- 48 Extended Inputs -- six connectors, AC7-0) through CCF-8). 
- 32 Standard Inputs with DOS. 
- 48 Extended Inputs with DOS. 

Input Modes 

The Input Modes available are described below. 

1. Demultiplex 

When Demultiplex is selected in Advanced Clocking mode, inputs are made to 
data channels C7-0) only. Data is internally shorted from input AC7-0) 
to channel ACF-8), respectively, due to the Latch Clock. Either one, two, 
or three sections may be in demultiplex mode. 

2. Latch 

When Latch is selected, those 8 inputs are held by the external latch 
clock in a temporary register located in front of the sample register. 

3. Glitch 

When Glitch is selected, any pulse at least 5 nanoseconds wide and 
0.250 V across threshold is latched and held to appear as a change of 
state at the next sample clock. A Glitch is defined as any even number of 
threshold transitions of an input signal between sample clocks. 

4. Sample 

In Sample, the user may specify Internal or External clock, with each 
group of 16 inputs capable of being clocked independently. 

Data present at the input is stored at the active transition of the user 
specified clock. Once data has been stored in the sample flip-flops, it 
is sent to the trace control board, and to memory for storage, if desired. 
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5. store 

When Sample Is used, data is moved Into memory at the Master Clock rate If 
the Trace Condition Is enabled. When store Mode Is selected, data Is 
moved Into memory at the Section Store Clock rate If the Trace Condition 
Is enabled. The use of either differing Store clocks for each section or 
a combInation of Store and Sample Clocks can result in spilt-timing. 
Spilt-timIng occurs whenever more than one clock rate Is used for moving 
data Into memory. 

For example, Sections A and B are master clocked externally at 1 Mhz; 
Section C Is store clocked Internally at 100 Mhz. If trace is enabled 
for 2 master clocks, Sections A and B have 2 samples recorded; Section C 
has approxImately 200 samples recorded, resultIng In spilt Data and TimIng 
Screens. 

Keypanel 

Figures 3-2 through 3-8 present detailed views of the major key groups of the 
K205 keypanel. Brief descriptions of these key groups are provided fol lowing 
the fIgures, with detailed descriptions of key functions available in Chapter 
4 of this manual. 

The keys are arranged in the fol lowing 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 3-2. Screen Setup and Display Key Group 

Screen Setup and Display Key Group 

Figure 3-2 illustrates the Screen Setup and Display Key Group. When the setup 
screens are initally accessed, the M memory parameter setups are displayed. 
This key group al lows the user to select the different displays needed to 
setup new M memory parameters and compare current M memory parameters with 
previous parameters. Additionally, the user may use keys of this group for 
the fo I low i ng: 

• To display data 
• Select A or B memory displays 
• Transfer A memory data to B memory 
• Either search for a given channel configuration or compare A 

memory data to B memory data 
• Reset the K205 to its default state 
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Figure 3-3. Control and Reference Key Group 

Control and Reference Key Group 

The Control and Reference Key Group (Figure 3-3) 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 3-4. Cursor Control Key Group 

Cursor Control Key Group 

The Cursor Control Key Group (Figure 3-4> provides the user with a means of 
manually moving the cursor and shifting active fie lds on the display. If the 
cursor is flas hing, depressing the SHIFT key and t he right-arrow key wil I 
suppress the flashing for most displays. Flashing is restored by depressing 
either the right-arrow key or any other key. 
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Figure 3-5. Edit Key Group 

Edit Key Group 

The Edit Key Group (Figure 3-5) al lows the user to place the Data Screen in a 
mode in which the search word and/or level can be changed, and the B memory 
data altered. 

The user may also use this key group to place the Timing Screen in a mode that 
al lows resequencing of traces, changes of trace data in B memory, and entry of 
labels for specific fields. 

Keys of this group may be used to insert and delete column information in 
certain displays. When in the Graph Screen, this key group faci I itates 
vertical expansion of data. 
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Figure 3-6. Record Key Group 

Record Key Group 

The Record Key Group (Figure 3-6) enables the user to initiate a recording 
cyle, manually move to the next level of trace prerequisites, stop a 
recording, and manually transfer memory M to memory A. 
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Figure 3-7. Data Entry Key Group 

Data Entry Key Group 

The Data Entry Key Group (Figure 3-7) al lows the user to manually enter 
alphanumeric information into the various displays. Note that some of the 
alpha keys are located in the shifted positions of the Function 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 or Don't-Care 
values into certain displays. 
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Figur e 3-8. Speclel Purpose Key Group 

Special Purpose Key Group 

The Special Purpose Key Group (Figure 3-8) Includes the Function keys, which 
change their purpose depending on the screen selected. In addition, this key 
group al lows the user to shift the keyboard functions to their secondary 
fu nctions, select the Help displays, and access external Interface. The Help 
function provides the user with access to 7-llne prompting messages. The 
Cancel key cancels the currently active send and print commands. 
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REAR PANEL CONNECTORS AND SWITCHES 

Figure 3-9 presents an overa 1.1 view of the K205 rear pane I. The components of 
the rear panel are categorized into three groups: interface, power input and 
signal input. Note the arrangment of the interface connectors may vary on 
some models of the K205. 

Interface Group 

IEEE-488 Port 

The IEEE-488 port is of standard configuration with full Talker/Listener 
capabilities. This port is configured through the I/O Set Up Screen. 
Table 3-1 lists the connector pin-descriptions for the IEEE-488. 

Table 3-1. K205 I/O IEEE-488 Connector Pin-Descriptions 

PIN 
NUMBER SYMBOL DESCRIPTION 

1 0101 Data Input Output 1 
2 0102 Data Input Output 2 
3 0103 Data Input Output 3 
4 0104 Data Input Output 4 
5 EIO End or identify 
6 DAV Data Val id 
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 0105 Data Input Output 5 
14 0106 Data Input Output 6 
15 0107 Data Input Output 7 
16 0108 Data Input Output 8 
17 REN Remote Enable 
18 GND S gnal Ground Return for P n 6 
19 GNO S gnal Ground Return for P n 7 
20 GND S gnal Ground Return for P n 8 
21 GND S gnal Ground Return for P n 9 
22 GNO S gnal Ground Return for P n 10 
23 GNO S gnal Ground Return for P n 11 
24 GND Logic Ground 

, .,' 
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RS-232-C Ports 

The RS-232-C ports are seven wire subsets with standard pin-outs. The ports 
are factory configured as DTE. Instructions on reconflguring the ports as DCE 
may be obtained from the Gould Inc., Customer Service office I isted in the 
Preface. Table 3-2 lists the pin-designations for the K205 RS-232-C ports. 

Table 3-2. K205 RS-232-C Port Pin-Descriptions 

Pin Number Name OTE Sender DCE Receiver 

2 BA Transmit Data Receiver 
3 SS Receive Data Transmit Data 
4 CA Request to Send Data Set Ready 
5 CB Clear to Send Data Terminal Ready 
6 CC Data Set Ready Request to Send 
7 AS Ground Ground 

20 CD Data Terminal Ready Clear to Send 
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Figure 3-9. K205 Rear Panel 
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