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CHAPTERl 
Getting Started 

m This chai>te~. defines t.he scope.ofthe.g;gaBERT700User Guide. It also 
contains inipqrta:nt safety information, an instrument check·out procedure, and 
information on :how to contact.'rektronix Customer Service. 
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Initial Self-Check Procedure 

You may perform. the following procedure as an initial self..check of your new 
giga8ERT700 Generator and Analyze!. It i8 also a useful introduction to the 
basic features and operation of the giga8ERT700. 

Procedure: 

1. Make sure both the Generator and Analyzer are equipped with the 
proper fuae (See Section 3.1). 

2. Make sure that the Generator and Analyzer rear-panel power switches 
are ON, and that their £ront-panel power switches are in the STBY 
position. 

3. Plug both instruments into grounded {three--conductorJ AC power outlets. 
4. Connect a 50 ohm SMA cahle from the Generator CLOCK output to the 

Analyzer CLOCK input. 

5. Connect a 50 ohm SMA cable from the Generator DATA output to the 
Analyzer DATA input. 

6. Power the Generator while pressing and holding its VIEW ANGLE, MSB 
1 and (PATI'ERN) CLEAR keys simultaneously. Release the key after 
the message Default Settings appears in the display. Repeat this 
procedure with the Analyzer. This will force both the Generator and 
Analyzer to power up using factory default settings. 

7. Set up the Generator clock and data outputs using controls in the 
OUTPUT box as follows: 

Set this parameter 10 this valUe using this procedure. 

DATA amplitude. 2 volts Press the DATA key. 

Press AMPLITUDE up/down keys until data 
amplitude is set to 2.00V. 

DATA baseline offset -1 volt Press BASELINE OFFSET up/down keys 
until data baseline offset is set to -1.00V. 

CLOCK amplttuo_ 2vol!s Press CLOCK. 

Press AMPLITUDE up/down keys ~ntll clock 
amplitude is set to 2.00V. 

CLOCK baseline offset ·1 volt Press BASELINE OFFSET up/down keys 
until clock baseline OFFSET is set to -1.00V. 

8. Set Generator pattern to a 223·1 bit PRBS using controls in the 
PATI'ERN box as follows: 

a. Press PRBS. 

b. Press the pattern up/down keys until PATI'ERN is set to PN 23. 
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Safety 

Safety Terms Used in This User's Guide 

C AUT ION'! Indicates an operation or practice that could harm the 
instrument. 
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WAR N I N G J Indicates an operation or practice that could result in personal 
injury or loss of life. 

Safety Labels Found on the Instrument 

DANGER Prorective ground (earth) ATTENTION 
High Voltage terminal Refer to manual 

AC Power 
The instrument is designed to operate from a power source that provides no 
more than 250 volts RMS between the two supply conductors or between either 
supply conductor and ground. 

Ground the Instrument 
The giga8ERT700 is grounded through its AC power cord. Plug this power cord 
only intr '. properly groWlded, three--condu('.tor outlet. If you operate the 
instrument without a proper groWld then all metal surfaces on the instrument 
become potential shock hazards. 

CHAPTER 2 
BERT Basics and Feature 

Overview 
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warranty and Service 
Tektronix warran~ that this product "Nill be free from defects in materials and workmanship 
for a period of one (1) year from the date ofde~very. Tektronix will repair or replace products 
which prove defective during the warranty penod. 

NO OTHER WARRANTY. EXPRESSED OR IMPLIED. INCLUDING FITNESS FOR 
PURPOSE. MERCHANTABILITY. OR OTHERWISE IS GIVEN. 

How to Reach Tektronix Customer Service 
If you have any questions regarding the operation, maintenance, or application 
of your gigaBERT700, please contact our Customer Service Department as 
follows: 

Address: I Tektronix. Inc. Attn. Customer Service 
285 Mill Road 
Chelmsford, MA 01824 
USA 

Phone: 508·256·6800 Press "0" and ask for 
Customer Service 
9:00 AM to 5:00 PM, Eastern 
TIme 

FAX: 508·256·2038 I Attn. Customer Service 

. ; , ~-
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Figure 2-3 Generator Front and Rear Panels 
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Figure 2·2 Nominal Generator NRZ Data and Clock Output Wavefonns 
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The nominal Generator clock/data phase relationship is fixed so that the falling 
edges of the clock signal occur in the middle of hit time slots of the data signal. 
The amplitude and baseline offset of the Generator's clock and data outputs are 
="rli1J~;thle to insure comnatibilitvwith a wide "ran2'e ofinnut circuit desiens and 
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IJ The bottom "'-ft section of the AnalYller display can show the following 
setup parameters: delay in nanoseconds for the DATA or REF DATA 
input; the selected input termination (GND, -2V. +3V, or FLT) for the 
CLOCK, DATA, or REFERENCE DATA input, or the selected word 
memory (WORD 0 ... WORD 7), Note that DATA input delay may be set 
manually by the user, or automatically by the AUTO SEARCH feature. 

IJ The boltom middle section of the display shows the currently selected 
Analyzer pattern, for example PN23 indicates a 223.1 PRBS. This 
section will also indicate when input p.attern inversion is enabled by 
displaying INV after the pattern name. 

CJ The bottom right section aitha Analyzer display shows the current value 
ofthe input threshold in volts for the CLOCK, DATA, or REF DATA 
inputs. Note that the CLOCK and DATA input thresholds may be set 
manually by the user, or automatically by the AUTO SEARCH feature. 
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Display Fonnats 

The normal display format for the Generator and Analyzer are explained below. 
Note that the "nonnal" format is simply the format of the display when not in 
the menu mode. The display format used in the menu mode is explained in 
Chapter 6. 

Generator Display 
The Generator has a wo-line by 24-<:haracter high.contrast liquid crystal 
display (LCD). The Generator display in its norma! (non-menu) mode is 
illustrated in Figure 2-5. 

Figure 2-5 Generator Display in Its Nonnal (Non-menu)· Mode 

FREOUENCY:M_"'::.' _______ '_AI'_'2::.'_N_. OUTPUT 

700.000 PN23 150VAAIPl 
--~--~~------~----------~~ 
FREQ:9 ERR OFF' ·0:.7 5V OFFse; 

~--~-'-.------------~------~--
ERROR RATE 

Figure 2-5 

The function of each field in the normal Generator display fonnat-that is the 
format used when the Generator is not in the menu mode-is described below: 

a The top left section of the Generator display is used to show the current 
frequency of the internal clock in MHz. For example a display of 
622.050 indicates a frequency of 622.050 MHz. 

CJ The top middle section normally shows the current test pattern. For 
example PN23 :NV indicates that the current pattern is an inverted 
223.1 PRBS. 

a '~:le top right section of the display shows the amplitude of the CLOCK or 
DATA output, depending on which output control (CLOCK or DATA) is 
selected. 

o The bottom left section of the Generator display may show either the 
presently selected word memory (WORD 0 ... WORD 7) or the selected 
frequency memory (FREQ 0 ... FREQ 9). 

D The bottom middle section of the display shows the present error inject 
mode. If an internal error inject mode has been selected, then the 
generated error rate will be indicated. 
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o RS-232-C [input/output]: A two-way serial port that may be connected' 
to an external controller (e.g. a PC or workstation) or to a serial printer. 

o GPm [input/output]: A two-way, IEEE-488 compatible I/O port that 
may be cOJlIlected to an external controller via a GPIB cable. 
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Generator CLOCK Section 
The CLOCK section of the Generator front panel contains the e~ernal clock 
input described below. For more information on using an external clock source 
and configuring the external clock input, see Chapter 4. 

o INPUT (inputJ: TIDs is external clock input. When the external clock 
mode is enabled (EXT on), the signal applied", this input will be used m 
place of the Generator's internal clock: Othe~e. whe~ t~e intez:tal 
clock·mode is enabled (EXT off), any SIgnal apphed to this tnput wIll be 
ignored. 

Generator Rear Panel 
The rear-panel of the Generator contains the auxili~ signal, ,remote control, 
and AC-power inputs shown below. See Chapter 7 for mstruction on how to set 
up the RS-232 and GPIB ports, and general infonnation on using external 
controllers with the Generator. 

CJ AUX: This connector is not used. 
o DATA INHlBIT INPUT: A signal applied to this input may be used to 

asynchronously gate the data outputs of the GeneratOr. 

o ERROR INJECT INPUT: A signal applied to this input may be used to 
control error injection when the Generator is in the external (EXT ER...tt) 
injection mode. One error will occur far each rising edge afthis signal. 

o BS-232C [input/outputJ: A two-way serial port that may be connected 
to an external controller or serial printer. 

o GPm [input/output]: An IEEE-488 standard I/O port that may be 
connected to a GPIB compatible controller. This port is not compatible 
with stand-alone GPIB printers. 

o AC LINE [pow~r input]: This is the AC power input connector for the 
Generator. 

Analyzer INPUT Section 
The r:t\" JT section of the Analyzer £ront panel contains the test signal NRZ 
data and clock inputs shown below. For more detailed descriptions and related 
setup information, see Chapter 4. 

o CLOCK and DATA [inputsJ: These two inputs comprise the main test 
signal input to the Analyzer. DATA is the main NRZ data input to the 
Analyzer pattern detector and CLOCK is its corresponding clock Slgnal. 
Both inputs have atjjustable input decision thresholds and selectable 
terminations. In addition, a variable amount of delay may b. added to 
the DATA input to properly phase-align the clock and data signals. 
CLOCK and DATA may be used'" terminate singled-ended clock and 
data outputs. respectively. 
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Pattern .Controls and Function Keys 
The PATTERN section of both the Anaiyzer and Generator front panels contains 
two basic types or groups of controls: "pattern" and "function". The four 
function or ·'50/1;" keys-F1, F2, F3, and F4-have different functions depending 
on the cUITent mode of the instrument. A primary function of these controls is 
to access and navigate the menu system. Pattern controls. which includes all 
other controls in the PATTERN section, are used to select edit, save, and recall 
test patterns. 

Pattern Controls 

o PRBS: Press this key, and then the pattern up/down keys to select a 
PRBS pettern. 

CJ WORD: Press this key either to select a word or ROM pattern or to edit 
the current word pattern. 

Cl SAVE and RECALL, Use these keys to save and recall user~created 
word patterns to and from non-volatile memory. The standard 
gigaBERT700 can store up to eight IS-bit or short word patterns, When 
equipped with the 128K Option, the gigaBERTlOO Generator and 
Analyzer can state up to eight long word patterns, each containing up to 
128 kbits. You may also use the RECALL key to recall patterns from 
ROM, including the mark·density patterns which are provided as part 
of the 128K Option. 

o WORD LENGTH, Press this key and then the up/down keys, to adjust 
the length of the current word pattern. . 

o (t ,J..): These are the pattern up/down keys. Their effect depends on 
which of the above pattern keys has been selected. 

o MSB 1 to LSB 8: Use these keys to edit the displayed byte in the 
current word pattern. Each key will toggle one bit in the displayed byte. 

o CLEAR: Pressing this key forces all bits in the displayed byte to O. 

o SET: Pressing this key forces ali bits in the displayed byte to 1. 

Function (Soft) "'eys (Fl. F2. F3. and F4) 

Menu Functions: The primary use of the function keys in the Generator and 
Analyzer is to access and navigate each instrument's menu system. Fl may be 
thought afas the main menu key. Pressing Fl will display the instrument's first 
level menu. Once inside the menu system, you may u.c;e the Fl, F2, F3, and F4 
keys to select different menus, or to make choices within a selected menu. Note 
that pressing the Fl key enough times will always get you out of the system. 
See Chapter 5. for an explanation of each Generator and Analyzer menu. 

Analyzer INPUT Selection Function: When the Analyzer is not in the menu 
mode, you may press their F2 or F3 keys to determine which input is impacted 
by the INPUT section DELAY, TERMINATION and THRESHOLD keys. There 
are three choices. Leave both keys off to set up the DATA input, turn F2 on to 
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Table 2-2 Analyzer Inputs and Outputs 

Connector Signal Section Connector Impedance, threshold, and delay 
Label Type Type 

DATNDATA BAR input INPUT SMA,female 50 ohm, variable threshold and delay. Selectable 
terminaoon: GND,·2 V, +3V. AC 

CLOCK/CLOCK input INPUT SMA, female 50 ohm, variable threshold, 
BAR Selectable termination: GND,·2 V, +~V. AC 

REF DATA input INPUT SMA, female 50 ohm, ECL. variable delay, selectable 
termination GND. ·2V, "'3V, AC 

PATTERN SYNC OUtpul MONITOR SMA, female 50 o~m. 200rnV into 50n 

CLOCK output MONITOR SMA,femaJe 50 ohm, 200mV into. son 
DATA output MONITOR SMA. female 50 ohm, 200mV inro 50n 

ERROR INHIBIT input rear panel eNG.temale ·50 ohm. ECl 
INPUT 

RZERROR output rear panel BNG, female Iso ohm, 200mV into SOD 
OUTPUT ! 
PRINTER OUlput i rear panel 25·pin, 0 male Compatible with PC parallel primers 

RS-232C VO rearpanal 25-pin, D male RS·232 levels and impedance 

GPIB va I rear panel GPIB IEEE·488 standard levels and impedance 
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Generator ERROR INJECT Section 
Controls in the ERROR rnJECT section are used to set up the Generator's error 
injection function. See Chapter 4 for more information on how to set up the 
Generator's internal error injection function, and how to use an external signal 
source to control error injection. 

Q RATE: Press this control one or more times to select an internal error 
inject rate, or the external error inject mode. 

o SINGLE: When the error inject function is set to single (ERR OFF), 
press this key to inject single errors. Or. when the error inject function is 
set to an internal rate, or to external, use this key to turn error injection 
off'. Note that you could then press the RATE key to turn error injection 
back on at the same rate as before. . 

o Error Inject (LED): The LED i:n the ERROR INJECT section will flash 
once for each injected error. 

Analyzer INPUT Section 

Cbapter2 

The controls shown below are u.3ed to set up the Analyzer clock and data inputs. 
See Chapter 4 for Analyzer input setup procedures. 

o DELAY': Press this key to add delay to the DATA or REF DATA inputs 
to adjust the clockiaata phase relationship. Note that the Auto_Search 
function will aU'i:omatically set data delay to a value which provides the 
maximum noise immunity, that is so that the active (falling) edge of the 
clock falls in the middle of data bit time slots. 

CJ THRESH*: Press this ·Key to set the input decision threshold for the 
DATA, CLOCK. and REF DATA inputs, Note that threshold does not 
apply when differential opt~ration is selected. 

o TERM": Press this key to select the input terminations for the DATA. 
CLOCK. or REF DATA inputs. Available selections are: (GND, -2 Y, +3 
Y,orAC), 

o DIFF*: Press this key to toggle the Jata or clock input between single~ 
ended (LED olD or differential operation (LED on). 

o INVE"RT: Press this key to select either the data non~inverted (LED off) 
or data inverted (LED ou) mode. 

a EXT: This is an input for an external data reference signal. 

* NOTE: Use the F2 and F3 function keys to determlne which input will be 
affected by the DELAY, THRESH, TERM and DIFF controls as follows: 
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o DISABLE: Use this key to enable or disable automatic pattern re. 
synchronization. If DISABLE is off, then the Analyzer will automatically 
try to resynchronize its pattern detector (by looking for a new pattern 
alignment) when BER goes above the current synchronization threshold. 
If DISABLE is on, the Analyzer will not attempt to resynchrooize 
regardless of the BER. This allows for very high BER measurements. 

CJ LOCK (indicator): This indicator turns ON when BER is less than the 
current synchronization threshold, and OFF when BER is greater than or 
equal to this th.reshold. 

S.e Chapter 5 for a more detailed exp!anation of the AUTO SEARCH and 
DISABLE controls. 

.:"7" •. 

r"< 
~~ ;~! 
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Recalling the Default Setup 

The default setup of the Generator and Analyzer are shown in Appendix B. To 
return the Generator or Analyzer to this setup, USe the follOwing procedure: 

1. Turn instnunent power off. 

2, While holiling down the VIEW AN'GLE, MSB 1, and (PAmRN) CLEAR 
keys simultaneously, turn instrument power back on. 

3. After you see the message Default Settings appear in the display, 
release the three keys. In a few seconds t~e normal display fonnat wili 
appear and the instrument will be in its default setup. 

CHAPTERS 
Functions Common to the 

Generator and Analyzer 

~ This chapter introduces glgaBERTlOO inputs, outputs, controls. and 
indicators. In addition it discusses SE:tup and operation procedures that are 
common to the Analyzer and Generator. 
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Selecting the Active Pattern 
In this User's Guide. the pattern currently being generated by the Generator or 
analyzed by the Analyzer is called the active pattern. Procedures to make a 
selected PRES, word, or mark density the current active pattern are provided 
below. 

Selecting PRBS Patterns 

To select a PRBS patter.r.: 

1. Press the PASS key. Thp. instntment will now be in the PRES p.attern 
mode. . 

2. Press the pattern up/down keys until the name of the desired PRBS 
pattern is displayed. Available PRES patterns are: 
CJ PN7 
CJ PN 15 

CJ PN 17 

CJ PN 20 

CJ PN 23 

The displayed PRBS pi:.ttarn becomes the active pattern immediately. 

Selecting the Current Word Pattern 

o To make the current word pattern the active pattern, simply press the 
WORD key. 

• ... ........ __ J ... __ ,_ 
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Selecting a Pattern 

The following section defines the patterns that can be generated and analyzed by 
the gigaBERTlOO and how to set up the Generator and Analyzer to use a 
particular pattern. Note that the Generator and Analyzer are compatible with 
the same suite of test patterns and use the same setup procedures. Refer to 
Chapter 2 for a quick overview of each control in the PATTERN section. 

Pattern Definitions 
The gigaB£AT700 can generate and analyze three types of test patterns: . 
Pseudo-random bit sequence (PRBS). mark density, and word. Each type has its 
O"WTl. set of advantages and uses. 

PRBS Patterns 

Pseudo-random bit sequence (PRES) patterns are designed to simulate "live 
traffic" and have been standardized by the telecommunications and computer 
industries. As a result they are often used to characterize or qualify new devices 
or systems. Two key characteristics of a PRES are its overall length in bits and 
maximum number of contiguous Os. The length of a PRES pattern has the form 
2n.1. For example a 223_1 PRBS contains 8,388,607 bits. The maximum number 
of contiguous Os in a PRES pattern is n·l, for example 22 in a 223_1 PRBS. The 
PRBS patterns generated and analyzed by the gigaBERT700 are listed in Table 

'3·2. 

Taole 3·2 PRES (Zn'l) Test Patterns 

N Label Used in Generator and Length Maximum Number 
Analyzer Displays (2n·1 bits) of Contiguous as 

7 PN 7 127 6 

15 PN 15 32767 14 

17 PN 17 131.071 16 

20 PN 20 1048575 19 

23 PN 23 8388607 22 
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3. If you need to chs.nge v.-orc.length. press the WORD LENGTH key and then 
the pattern up/dO'.vn keys, Pa~tern lengths of 2048 bytes or less will be 
displaye~ in terms of)'-1 bytes plus N bitE. Pattern lengths above 2048 
bytes will be displayed in terms of bytes only. When the desired word 
length is displayed. press the WORD key to return to the word editing 
mode. 

4. To select a byte within the current pattern. use the pattern up/down kevs 
to increment or decrement the displayed byte address. . 

5. To edit the selected byte, Fre" the 1 (MSB) through 8 (LSB) bit keys to 
.toggle individual bits. Note ~hat the LED in each bit key indicates 
whether the associated. bit equals o (LED om or 1 (LED on). 

Repeat steps 4. and 5. Wltil the woJrd has been edited as required. 

You have now created a new word pattern and may use it to perform tests. The '. 
current pattern is automatically stored in battery·backed memory. However if 
the new pattern is imponant, be surt! to save it before creating or RECALLing . 

. another pattern. . 

Creating Word Patterns Using Menus 
The menu functions used to create or edit word patterns are: 

CJ LENGTH 
CJ FILL 

CJ EDIT and 
CJ ORDER. 

These functions are locJ!'l.ted in the WORD menu. Note that ORDER is a 
standard function while tne L~SGTH, FILL, and EDIT functions are added to 
the WORD menu as pa.rt of the 128K Option. Therefore in standard units, all 
word editing procedures. except for bit order, are performed using front panel 
~ontrols. However in instruments equipped with the 128K Option. word editing 
may be perfonned using either front panel controls or the menu system, 
depending on which approach is more convenient in a given situation. 

Note that the WORD m'!1U also includes the PSYNC and 'SYNC functions. If 
you are tryiL ... to observe the Data output of the Generator, or the Monitor Data 
output of the AnalYZer, y'":'1:.. 11"".:1:' ".-a:: to u.se the PSYNC menu to select the byte 
location of the pattern syn('hronization pulse generated by the rear-panel 
PSYNC output. The Sr"NC menu. which appears on the same page of the 
Analyzer menu system. is not directly invol .... ed in creating or editing word 
patterns. Rather, it is used to set the Analyzer pattern synchronization 
threshold in terms of BER 

A detailed explanation for each function in the WORD menu may be found in 
Chapt.er 6. In addition, the general. procedure for creating word patterns in a 
Generator or Analy~~r '?C'ui.p~ed v..'i.th the 128K Option is given below: 

1. Use the current patte::!."!. or !'ecall a previously saved pattern as the basis 
for the new patt3IT!. (Sep. Recalling Word Patterns). 
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Word Patterns 

This section explains how to create, edit, save, and recall word patterns using 
front panel controls or the menu system. 

Basics 
You may create and save up to eight word patterns in battery·backed memory 
locatio~ WORD 0 through WORD 7. In addition, the current word pattern is 
stored ill battery. backed memory. In standard units, each of the saved words 
and the current word can. contain up to 16 bits. In Generators and Analyzers 
equipped with the 128K Option. which provides additional battery.backed 
:::~ry, each of the saved words and the current word can contain up to 128 

There are three ways to create gigaBERT700 word patterns: 

1. Using front panel controls. This is usually the quickest way to create 
and edit short patterr.s. It also can be a practical way to edit a few bytes 
in long patterns if these bytes are located near to each other. 

2. Using the menu system. Because it provides direct bvte addressina 
this is often the best method for editing a few widely sc~ttered bytes i:~ 
long word patterns. The menu system also provides the FILL function 
used ~o load a user-specified 8~bit pattern into all bytes, and the ORDER 
functlon, use? to set the bit·order in each byte to MSB or LSB first. Thus 
you can use the menu system to create long words with simple bit 
patterns using its byte fill, order, and editing capabilities. 

3. Downloading: This is the best way to create long words with complex 
patterns. Long word patterns may be created on an external controller 
using a text editor or specialized software. and downloaded via the . 
instrument's GFIB or RS·232 ports. Downloading is the only practical 
way to create simulations ofSONE'r. SDH, FDDI or other framed 
signals. 
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CHAPTER 4 
Generator Functions 

~ This section defines key functions :.f the ]igaB€:':iT700 Generator and how 
to set up these functions using front panel controls. 
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1. Alilong~word €C:~jng p!"':)cedm·;.5 must start vnth an EDIT_BEGIN" 
command, wh:c~ rr..ay have an argument from ~l to +7. An argument of 
-1 tells the instrument to copy the current word pattern into "scratchpad" 
memory, while arguments of 0 through 7 tell the instrument to copy the 
indicated sa,'e:i word pa;:tern ~r..to scratchpad memory. 

2. The core of a long-word editing procedure is constructed from byte 
conunand, such as BYTE_BLOCK, BYTE]ILL. BYTE_INSERT, 
BYTE_EDIT, ana BYTE_DELE'i'E. These commands may be used to 
download a new nattem into scratchpad memory, or to modify a pattern 
previously copied or downloaded into scratchpad memcry. 

3. All long-word (byt.e) editing pr~cedures must end with an EDIT_END 
command. T}li: ~omms.!l.d may have an argument from ·2 to +7. An 
argument of ,2 t<;!ils t.h~ :nstru:nent to diacard the pattern in scratchpad 
memory and not Co update the front panel. .L\n argument of·1 tells the 
instrument to COPy the oattem in scratchpad memory ta the current word 
memorv lot!atior. '~"'ld to"updat". the front panel. Arguments 0 to +7 tell 
the ins~rument !O copy tne pat:ern in scratch pad memory to the indicated 
(save) merr.ory l: ~..3.<jo!" .. ' .. id",o'':'': :.lpdating the front panel. 

Note that a word or byre editing ::ess!on in a gigaBERT700 Generator or 
Analyzer can be st~.rted loc~.l!~· from rhe front panel or remotely via the 
instrument's RS-232 :)"; GPiB r-emote pOrts. H'we .... er the instrument will allow 
only one editing s~s5ion to be : n-progi"f::5S at any given time. 

Saving Word Patte:-ns 
You can save the current word patta.'n tc one of eigh~ word memory locations 
(WORD 0 to VlORD 7). l.~:sillg ~t,a fcl10wlng procedure: 

1. Press the S~S'E 1..;:.::.:. :'he LEt. in ~he SAVE key should flash to indicate 
that yo ... : a!'E: ir. ;\~! ~5:t"\ .. ~ ::-.10ac. 

2. Press the pat.tem up/do\"''ll ke-ys to select u word memory location, Note 
that the word pn~tiousl}" stored in this location will be overwritten. 

P. Press t!~e SAY? ~~y again to save the current word into the selected 
locatiop-o At tlus :.,omt the SA·t,;Z LED will turn off. 

Recalling Word PC!t'i'erns 
To recall a previousiy sl:!. .... eri won] pat~rn, use the following procedure: 

1. Press RECALL::o enter the recall mode. Note that the LED in the 
RECALL key turns on. 

0" NOTE: If the curren'': v',',rd is hnpor'~1nt and has not been previously saved, you 
must save it before pre::':iing RECALL. The recalled pattern will overwrite the 
current pattern. 

. -.... 
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Amplitude and :Baseline Offset 
The rules governing the setup of clock and data amplitude and baseline offset 
are as follows: 

o RULE 1: When terminated by 50 ohms to ground, the amplitude 
adjustment range of clock and data outputs is 0 to 2 V peak .. to~peak. 
However, the absolute voltag-e: of the pulse top cannot exceed +2.8 
VDC, that is: 

V amplitu~e p.p + Voffset S 2.8 VDe 

Cl RULE 2: When left umenninated (tennination impedance> 2 k,Q) the 
amplitude adjustment range of clock and data outputs is 0 to 4 V·peak­
to-peak with a pulse top limit of +5.6 VDC. that is: 

V::.mplitude i=-:~ ...... VOtfSEt :5 5.6 VDC 

CJ RULE 3: Displayed amplitude and baseline offset are calibrated for a 
tennina!:io:l of 50 :>:lms ~o grClrd.d. Any variation of termination 
impedance or voltage \\~:~! C3.'.!S.= actual amplitude and offset to differ from 
the values shown in the Generator display. 

These rules are surr_::lad.z-ed in Tahle 4-2. 

Table 4-2 Output Setut: R.:J.les vs. Terminatioli. Impedance 

Termination I .~,.,pli"lde lim'" I ~;"" Top Lim;. Actual . Actual Baseline 
!V OPi (Vee) Amplitude Offset (VeC) 

50n logrouno 1 C-1 ! -2.~ as displayed as displayed 

50 n to +3 VDC 0·; 1 ~ ,., a:::Iisplayed displayed value +- 1.5 V 

50 n to -2 VDC 10 •2 1.2.8 asoisplayed displayed value· 1.0 V 

AC 1 0., 1-2.8 ·asaisplayed unspecified 
(50 n 'oAe) 

OpenCirt'Jit ;0. 4 :-5.6 
-----'-

; 2 x displayed as displayed 

The following controls are usee. to .:;~:: dock and data output amplitude and 
baseline offset: 

a CLOCK: 

a DATA: 

a AMPLITUDE(t,-i.): 

a BASELlN!:OFFSET (t, .j.~: 

Note that when the CLO·:K ke:' is f,'!,~'5sed, its LED turns on and the display 
shows clock outP'Jt ar:l.p1itude and r·~5o:t. Similarly, when the DATA key is 
pressed, its LED will turn on and the display shows data output amplitude and 
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Table 4-1 External Clock Input Specifications vs. Termination 

Termination Switching I Amplitude Range-
Threshold 

50 n to ground Ground = 50 mV I SOD mV to 2 V peak-to-peak, 
centered on ground. 

50nto·2V -1.3 V= 50 mV tsoo mV to 1.4 V peak-ta-peak, 
centered on -1.3 V. 

>II These pk-pk amplitude limits are based on the requirement that signals 
applied to the external clock inp:J.t must cross the decision threshold by at least 
200 m V. but at the same time not E-xceed overall limits of ~2 V to +2 VDe. . 

Clock Source 
Generator clock source may be set to internal or external using the EXT key in 
the CLOCK section. \Vhen thE: LE!J ~;.: the EXT key is off. then clock source is 
internal. If the LED is on. the clock 5·:'.lrce is external and an external source 
must be connected to tee- exterr:al dock input (INPuT). 

Procedure: 

o Press the EXT key t.o toggle clock source between internal and exr.ernRl. 

Step Size and Frequency 
The frequency of the Generator i.n~mal clock may be set l.lSing the FREQUENCY, 
STEP, and CLOCK section up/down keys. First select a step size. Then adjust 
CUIl'ent frequen-::y using this step size The complete setup procedure follows: 

Procedure: 
1. Select a step size. Do this by pressing the STEP key one or more times 

until the underscore in the frequency field is under the desired digit. 
Note that the underscore moves right one digit for each key press. The 
selected digit indicates step size. For example if the current frequency is 
h~~.950 MHz. anJ the t:ndersr:r'!'e is under the '·5" , then current SteD size 
15 10 kHz. Or, if the ll.").d<;orsc-::r<;! is und.er C!1e "9" then the current step size 
is 100 kHz, etc. 

2. Press the FREOUENCY key. Verify that the FREOUENCY key LED turns 
on. 

3, Press the clock section upidown keys to increment or decrement the 
current frequency using the previously selected step size. Note that the 
underscore p03i<:ivn indica"!:es 2. step size, not which digit will be edited. 
For example if displayed freql.\~ncy is 622 . .9.50, and the cursor is under 
the "9", them Step size·is tOe 1--J .. ;:z and pressing the up Ci) key one time 
will change frequency to 628.Q50 MHz . 
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Data Inhibit 

The DATA INHIBIT inr)Ut is located Jfi the rear-panel of the Analyzer. A signal 
applied to this input m~~' be used to gate of (and on (he Generator DATA output 
signal. The log:c of,he DATA L'iHlBIT function is shown in Table 4-3. The 
DATA INHIBIT r .... mctiorl i5: not bit or fr·~me synchronized \';ith the DATA output 
signal. Therefore. the gating action caused by the DATA L.l\J"HIBIT input may 
occur auy ....... n.;ae \~h;Liu c1 .i:..':";.';' outf.l..L~ iJi·c time: slot and anywhere within a 
pattern f~·ar.le. DATA !:.'HIBIT is a s~i.ndard 50 ohm EeL input and does not 
require any threshold 0, delay setup. 

Table 4-3 

Logic Level Ap~lIieci to ACTion 
~~ 'N~~~~;:~! __ ML ___ ... ___________ -j 

C ':lEN Of L:)W ! DATA ou~!=::' ,=\r~erc.!es :lormally. 

;iIGH ! iJA'j'A OU{!=L.: is aisabfed. that is forced LOW. 

Chapter 4 Generator FlL""lction.~ _____ . __ . 

Procedure for Differential Operation: 

1. Connect CLOCK :!ond CLOCK-BAR outputS of the Generator to the true 
and comnlimentz.I"'\.· clocJ: inputs on the DUT. 

2. Cot:nect 'DATA a...1.d DATA-BA.:"1 outputs of the Gener~tor to the true and 
complimentary data inputs O!l the nUT. 
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pattern. At this point the SYOIC LOCK LED should turn on again 
indicating that the Analyzer hi:l,s regained synchronization. You may no\\' 
start a n~w test interval by clearing previous results (PRESS ERROR 
DETECTION CbEAR key) and history indicators (PRESS HISTORY 
CLEAR key). 

How to DISABLE Automatic Pattern 
Resynchronization 

Th~ pattern resynchronization disable feature is turned on or off as follows: 

PrOcedure: 

o Press the DISABLE key to toggle automatic pattern resynchroni~ation on" 
or off. When the DISABLE LED is on, pattern resynchronization is 
disabled. 'When the DISABLE LED is off, pattern resynchroruzation is 
enabled. 

Relationship between AUTO SEARCH and 
DISABLE. 

Turning AUTO SEARCH on automatically turns DISABLE off. Similarly. 
turning DISABLE on automatically turns AUTO SEARCH off. That is, AUTO 
SEARCH and DISABLE cannot be on at the same time. However you may turn 
both functions off. There are, therefore, three possible levels of Analyzer 
synchronization: 

1. A~O SEARCH on: This is the most automated mode. 

2. AUTO SEARCH off'and DISABLE off: This is? partially automated 
mode with AUTO SEARCH functions disabled but auto-pattern 
resynchronization still enabled. 

3. DISABLE on: This is the "fully manual" mode in which all AUTO 
SEARCH fun~tions and the auto-pattern resynchronization function, are 
disabled. 

CHAPTER 5 
Analyzer Functions 

m This chapter explains. how to enable or disable Analyzer automatic 
synchronization functions. It further shows how to manually set Analyzer input 
parameters and error detection functions. and how to start tests, view results, 
and print results. The chapter also defines all results calculated by the 
Analyzer. 
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Figure 5-2 The TOTALIZE Measurement Process 

CLEAR 

Untimed 
------- Measurement Interval ------_ 

TOTALIZE Process is continuous, 
but resuns may be cleared by the 
operator at any time. 

How WINDOW Results Are Measured 

'Window Mode results are calculated over an sliding window whose length is 
defined by the user. Window results can be cleared at any time by pressing the 
CLEAR key when Window Mode results are displayed. But as in the case of 
Totalize results, the Window measurement process cannot be suspended by the 
user .. 

Window results may be thought of as ~ series of snapshots of the received signal 
performance. Each snapshot indicates BER and total bit errors over the most 
re<:ent interval T. where T is the yalue of the Window length set by the user. 
The amount of "slide" between snapshots is effectively determined by the display 
update rate which is about five times per second. Therefore the Window slide 
between display updates is about 200 ms. Note that End-of-Window reports are 
generated once per second so the effective window slide in printed results is one 
second .. The Window measurement process is illustrated i,o Figure 5·3. 
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Table 5-5 Input Threshold Range as a function of Termination 

Selected Termination I ThreshOld Setup Range 

GND ·2.00 to + 4.00 VDC, 50 mV steps 

-2 V ·3.00 to + 3.00 VDC, 50 mV steps 

+3V . 1.5010 +'4.50 VDC, 50 mV steps 

AC ·2.0010 + 2.00 VDC, 50 mV steps 

The !lisplayed threshold takes effect immediately, In other words, threshold is 
incremented or decremented each time you press the up or down key. Note that 
threshold is an AUTO SEARCH parameter. So be sure turn off AUTO SEARCH 
if you want to fi."{ delay at a specific value. 

Logicall!! Inverting Input Data 
The *"rpUT section n ... "'V"ERT key may be used to logically invert the input data 
pattern, that is change all 15 to Os and as to Is. If the Il-i"'VERT key is off, then 
the input data pattern is not inverted. However if the J1\rV~RT key is on, the 
input data pattern is logically inverted. You can toggle input data inversion on 
or oifby preSSing the il'Il,TERT DATA key. Note that logically inverting the 
input pattern is equi ... alent to swapping the connections to the DATA and DATA~ 
BAR inputs. 

Procedure: 
Q To toggle input data inversion on or off, press the INVERT key. 

Singled-ended or Differential. Operation 
Analyzer clock and data inputs can be operated in a singled-ended or differential 
mode (See Figure 5-1). Differential operation provides greater immunity to 
ground noise and EMI. Note that threshold setup applies to the clock and data 
inputs only when they are operated in the singled-ended modI!!. When the clock 
or data input 1S operated in the differential mode, its input threshold effectively 
becomes the average of the positive peak and negative peak voltage of the 
received true and complement signals. 

Procedure to Configure CLOCK or DATA Inputs for Differential 
Operation: 

L Select either the DATA or CLOCK input using the F2 and F3 
keys, 

2. Press the DIFF key to toggle the selected input between 
differential (LED on) and singled-ended (LED off) operation. 
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Window Process Set Up 
The Window measurement process may be configured using the four parameters 
in the WINDOW menu: 

a MODE: Defines window leng':h in terms of "bits" or "seconds". 

a BITS: Window length in hits. 
Cl 'SECOND: Window length in tenns of hours. minutes. and seconds. 

Cl REPORT: Turns end~f-window reports on or off. 

If you want to measure Window results. you must set the MODE parameter, and 
depending on your MODE selection, either the BITS or SECOND parameter, In 
addition, if you want to generate end-of-window reports you must also set the 
REPORT parameter to on. 

Procedure: 
1. Press FI to enter the menu system, 

2. Select the WINDOW menu (P3) .. 

3. Within the \vlNDOV; menu, set up: 

a. MODE <F2) and 
h. either BITS IF3) or SECOND (F4). 

4. Press MORE (Fl) to see the next page of the WL~DOW menu. 
5. If you are using a printer, set the REPORT parameter (F2) to on or off as 

required. 
6.' When WINDOW menu setup is complete, press F1 multi~le Limes to exit 

the menu system_ 

See Chapter 5 for more information on setting up the WINDOW menu. 

Test" Process Set Up 
The TEST menu contains the following six selections: 

o LENGTH: Test length: hours, minutes, seconds, 

Q MODE: Test timing mode: Timed, Untimed, or Repeat. 

o REPC"'OT: Test reporting mode: None, Print On Error, or Both, 

a THRESH: Threshold for the TES (threshold errored second) result. 
o SQUEL: On Error report squelch after 10 consecutive seconds: yes or no. 

o PRINT: use this function to print current Test results immedi.ately, 

If you want to collect TEST results, you must set LENGTH and MODE before 
you begin a test. And if you are using a printer you should set the REPORT 
parameter as desired. Note that On Error reports can generate a lot of paper, so 
select On Error or Both with caution, Setup of the other parameters in the 
TEST menu are optional, 
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Figure 5-4 The TEST Measurement Process 

TEST Measurement Process 

CLEAR CLEAR 

Untimed 

und!~t~~:~S;:::~~~ tt4::::=====~M~e::as~ur::e~m.::en~t~ln::le:rv~al-====== ... :~ 
stopped manually by operator. 

CLEAR 

TImed TEST process: 
Intervals started by 

operator. stOpped aUla· 
matrcally at end at interval T. 

CLEAR 

TEST interval 'T" set In terms of 
!ime (hrs:mir.:sec) in TEST menu. 

CLEAR CLEAR 

t-- T ...• j t-- T-j 

Repeat TImed TEST Precess: 
Process started by operator. 
intervals of length T stopped 
ar:j re-started automalicaUy. 

t= T =-±-. T ---t-· T -----+:= T -t:- T . ---j 

Timed Tests. When the Timed mode is selected, the Analyzer will 
automatically stop accwnulating Test r~sults after the test interval (specified by 
the user) has elapsed. All Test results win be frozen until the CLEAR key is 
pressed to begin a new test. 

Repeat (": imed) Tests. When the Repeat mode is selected, the Analyzer will 
automatically stop and then restart a test after a user specified test length has 
elapsed. This process will continue until the user presses the CLEAR key to 
manually stop Test result accumulation, 

Untimed Tests. When the Untimed mode is selected. the Analyzer will 
continue to collect Test results until the CLEAR key is pressed. At this point 
Test results will remain frozen until the CLEAR key is pressed again to start a 
new test, 
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Figure 5-5 Example Analyzer Setup Report 

........ Tektroni.'l:. InC. G8·;00 Jun.l-t.92 02:1-':29 

AeTO_SET AUTO 

DATA_DELAY 1.BOOE-9 

DATA_TImES 0.05 

RDATA..pELAY 0.000E·9 

RDATA_THRES _1.50 

DATA-TERM Gi:\-"D 

CLOCK.. TERM GN]) 

RDAT.lLTERMG~"D 

TEST_LENGTH "00:00:30" 

TEST~\lODE TIMED 

TESTYREV PRE 

TEST_REP ON_ERR 

TEST_STATE s:roP 

TEST_SQUELCH OFF 

TEST5HRES OFF 

"W""DI_}fODE SEC 

WD(PREVCUR 

v.,.r!f~POFF 

WlN..BIT..LEX 09 

wrx_SEC_LEX "00:00:01" 

PRL,,-r."",'iABLE ON 

PRU,,'"T_PORT PARALLEL 

AUDIO_VOL-O 

AtrOIO.RATE 3 

PRBS_LENGTh .J 

WORD_BITS 16. /tRA.·\' #H55 

DATA.-PA'ITER.'.'" WORD 

DATA-ll'."v'"ERT ON 

WORD_MEMORY o. 16, #HAA. 1FH55 

WORD_MEMORY 1. 16. #HA...-\.. nH55 

WORD_M&\10RY 2. 16, #HAA, :!'H55 

WORD _ME.\1:ORY 3, 16, HHAA, *H55 

WORD_MEMORY 4, 16. #HAA.. I;lH55 
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Viewing Results 

Page 5-23 

Page 5-21 

BER and bit error results are shown in the normal display mode. However to 
view the complete list of Test results, you must use the TEST menu VIEW-ClJR 
or VIEW-PRE functions. 

BER and Bit Errors 
The Analyzer calculates BER and bit errors using all three measurement 
methods (Totalize, Window. and Test). The current display mode determines 
which BERibit error result pair is shown in the display. Note that BER is shown 
in the top, middle field while the hit error result is shown in the top. right field. 

Procedure to View Desired BER and Bit Error Results: 

:J Press the DISPLO\ Y ?ELECT key to select the appropriate display mode. 

As; noted earner, the character in front of the BER result \,ill indicate the 
current display mode. The infinity symbol (:c) indicates Totalize: a blank 
character indicates Window: and the T, C. Dr R characters indicate Test 
results which have been measured using the timed, untimed. or repeat 
timing modes respectively. 

All Other Results (Test Process only) 
To view the complete set afTest results, select the VIEW-CUR or VIEW-PRE 
functionS from the TEST menu. VIEW-CUR will show oartial results if a timed 
test is in progress, or results from the last completed te;t. VIEW-PRE will show 
results saved in the "preVious" teSt registers. These results are over-vaitten 
with the contents of the current registers each time a test is completed. 

Procedure: 
1. Press FI to enter the menu system. 

2. Select the TEST menu (F2). 
3. P"'-:.SS MORE (Fl) twice to view the third page of the TEST menu. 

4. Select either VIEW-CUR or VIEW-PRE to view all current or previous 
Test results respectively. Once inside either the V1EW-CL~ or VIE\V­
PRE function, use the pattern up/down keys to scroll through the resultS 
list. 

5. When done, press Fl multiple times to exit the IDenu system. 

See Chapter 5 for more information on the TEST menu. Also see Measurement 
Definitions, later in this chapter. 
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Procedure to G~nerate an On-Demand Test Summary Report: 
1. :vIake sure the Basic Report: Setup· Procedure has been completed. 

2. Press Fl to enter the menu system. 

3. Select the TEST menu (F2). 

4. 'Press Fl to see the second page of the TEST menu. 

5 .. Select the PRINT parameter to generate an immediate Test report 

6. Press Fl multiple times to exit the menu system. 
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You can set up the Analyzer to generate End~,)f·Te:;[ RepOrt5 as follows: 

Procedure to Enable or Disable End-of·Test Reports: : 
1. Complete the basic report setup procedure. 

2. Press FI to enter the menu system. 

3. Select the TEST menu (F2). 

4. 'Seleot the REPORT parameter CF4). 

5. You may now either enable End-of-Test reports by selecting END OF 
TEST or EOTIERROR; or disable End·or·Test reports, by selecting 
NONE. 

6. Press F4 to lock in you selection. 

7. Press FI multiple times Wltil you have exited the menu system: 

End-of-Window Reports 
When enabled, an End-ot~Window report will occur once every second. The 
results of an End-of-Window report are based on' a. sliding interval T, where T is 
set in terms of bits or time (hours:minute5:.seconds). T:se the .REPORT 
parameter in the WINDOW menu to enable or disable End-of-Window reports. 
Use the MODE, BITS, and SECOND parameters in the WINDOW menu to set 
window length T. ~<\n example End-of-Window report is shown in figure 5-7. 

Figure 5-7 Example End-of-Window Reports 

Dale: Jun.l14'92 Time: 01:-12:34.46 

Bits.: 5.00E+08 Errs= 5000 Err we:::: t .OE·Q4 

Pattern= AA.55 Dalalos= 0 Sync Los= 0 

Freq= IOO.OO:\!Hz 

Phase Err= 0 

Pro'!edure to Enable or Disable End-of-Window Reports: 

L Complete the Basic Report Setup Procedure. 

2. n. -=ss Fl to enter the menu system. 

3. Select the WINDOW menu (F3). 

4. Press FI to see the second page of the \iV'TNDOW menu. 

5. Select the REPORT parameter (F2). 

6. Set the REPORT parameter to ON. Pres.:; F4 to lock in this choice. 

7. Exit the menu system by pressing FI rr~ultiple times until the nonnal 
display format appears. 
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CHAPTER 6 
Menus 

~ This chapter explains how to use the giga8€RT700 menu system. It 
includes basic rules. an overview of the Generator and" Analyzer menu 
structures, and a description of each menu function. 

Chapter 5 Analyzer Ftlllctions 
Page 5~31 

Error History Indicators 
An 1 zer (performance) history indicators are locate~ in the ERROR 

~;To~i section of the front paneL These indicators \\-,lliatch on when the 
indicated event occurs. and can be cleared by the user, 

Indicator Definitions . 
SYNC LOSS· This indicator will turn on if the LOCK LED turns off; 

\:l that is if the HER rises abov~ the cu:rem synchronization threshold (See 
Synchronization (LOCK) Threshold In Chapter 4) 

::J BIT: Will turn on if a bit error is detected. . 
o PHASE: Wil1 turn on if a phase error is detected. The Analyzer wtll 

art a phase error when the active dock edge moves to~ clo~e to the 
~?ta waveform transition point thus 'violating the input Clr<:Ult setup or 

hold time. 
::J POWER: Will turn on air.er a power loss has occurred. 

CLEAR Control . 
P . g the CLEAR kev \vill reset all active history indicators. }.jote that ;vhen 
ress~ test yO'll m~t clear test results and history indicators by pressmg 

i~~ ~RRO~ DE'TECTION CLEAR and ERROR HISTORY CLEAR keys 
respecti .... ely. 
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f. Press Fi a sixth time to exit the menu .;ystem and see the nQ!~al 
. .'\nalyzer :ilsplay format. 

At this point you could perfonn a 30 minute timed (est by: 

1. Selecting the TEST display mede (press DlSPL.<\.Y SELECT until a T· 
appears in front of the BER field) and 

2. Pressing the ERROR DETECTION CLEAR key to start. timed test 
. mtervaL 

General Rulesfor Using the Menu System 
Operation of the gigaBERTlOO Analyzer and Generator menu systems can be 
summed up by the following rules: 

1. From the normal display mode. press Fl to enter the menu system. 

2. Navigate co a particular menu function by pressing the appropriate "F" 
keys to select lower level menus and finally the desired function. 

3. In multi-field functions. use the F2 (move left) or Fa (move rightj keys to 
select a field. Note that the selected field is indicated by its flashing 
mode; flashing = selected, not flashing = not selected. 

4. Once a field is selected, use the pattern up/down keys to increment or 
decrement the value of the selected field'. 

5. To exit any setup function, press F4 to lock in all setup changes or' FI CO 
"escape" without making any setup changes. 

6: From any menu. you can always exit the menu system by. pressing Fl key 
one or more times until the normal display format appears. 
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Analyzer Error Messages 

'W""b.en abnonnal input conditions are detected. the .-\nalyzer will display various 
error messages to indicate an Wlusual condition. These are explained below. 

a NO CLOCK: This message will appear in the frequency field (top, left) if 
no activity is detected at the CLOCK input for 20 ms. 

o NO DATA: T'ills message will appear in the BER field (top, middle) if no 
activity is detected at the data (or clock) input for 20 ms. 

a LOW.AMP: May appear ,,,,-hen no signal or a low-signal is applied to the 
CLOCK or DATA input and AUTO_SEARCH;, enabled 
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Table 6-2 Analyzer Menu System Oven'ie\\, 

Menu Page F1 F2 F3 F4 

"Main" . 1 MORE TEST WINDOW WORD 

2 MORE RS232 G?IB PRINT 

3 EXIT OAiE TIME UTIL 
!ro Normal mode) 

TEST 1 MORE ~ENGTri MODE REPORT 

2 MORE iFlRES SQUEL PRINT 

3 ESC V!EW-CUR -- VIEW-PRE 
\to MA·...,Menu) 

WINDOW 1 MORE ,\100E a,TS SECOND 

2 ESC RE?a~T --
j;; MAIN Menu) 

WORD 1 MORE' E:.ilT" !..ENGTH" Fill.. ~ 

2 ESC SYNC' ORDER' ?SYNc" (Co MAfNMenUl 

RS232 1 MORE BAUD PARITY SIZE 

2 ::5C' EOL XOWXOFF ECHO 
flO MAIN Menul 

PRINT 1 ESC PORT O"'-OFF --
(10 MAIN Menu) 

UTIL 1 ESC OPTION VER --
!(o MAINMenlJ) 

NOTES: 
1. Mem.. J.mes appear in bold typeface. 

2. Functions included only in instruments equipped with the 128K Option 
are marked ..... ith an asterisk fK). 

3. The ORDER function appears lmder the F2 key in units not equipped 
",ith the 128K Option. 
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2. Press F2 to enter the TEST menu. You \,;U now .5ee the se.cond page of 
the main menu: 

Fl 
MORE 

F2 F3 F4 
LENGTH MODE REPORT 

3, Press F2 and you will see the LENGTH function: 

Fl:ESC F2<- ->F3 F4:SET 
TEST LENGTH = 01:00:00 

NOTE: Your display may show a different val)Je. 

4. The TEST LENGTH ftmction allows you to set the length of timed tests 
in terms afhours. minutes, and sacond.5. Notice that either the hours. 
minutes. or 5econd.5 field wiil be flashing. To change the value of the 
flashing field, press the pattern up!down keys. To change the \'alue of 
another field. use the F2 or F3 kev to select this field and then use the 
pattern up/down keys to change i~ value. 

In this example, we \Ifill change TEST LENGTH from 1 hOllr (as shown 
above) to 30 minutes, as shown beh)w: 

Fl:ESC F2<- ->F3 F4:SET 
TEST LENGTH = 00:30:00 

5. Note that there are twO ways to exit a function like TEST LENGTH. The 
normal way is to press F4 to lock in your changes and exit the function. 
However you can also erit most functions without making any setup 
change by pressing Fl to "escape". In this example we'll press F4 and see 
the following: 

Fl F2 F3 F4 
MOk~ LENGTH MODE REPORT 

6, Notice that we've returned to the TEST menu, Next press Fa to enter the 
MODE function and see the following: 

Fl:ESC 
TEST MODE 

F4:SET 
UNTIMED 
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Word Length (LENGTH) 

Format: 

Menu: 

Function Name: 

Instruments: 

Options: 

Application: 

Parameters: 

Chapter 6 .Menu Functions 

Fl:ESC F2<- ->F3 F4:SET 
LEN:mmmrnm BYTES + n BITS 

WORD 

LENGTH 

Analyzer and Generator 

Requires the 128K Option, 

Use chis function to .:iet the length of the current word 
pattern. 

Bytes (mmmmm): Set this parameter to .th~ number. 
of whole bytes in the pattern length. That 15. lflength 15 

M bytes + N bits. set this parameter to M. 

Range: 0 to 16,384 

Bits(n): Set this parameter to the number of extra bits 
in the pattern length. That is, iflength is M bytes + N 
bits, set this parameter to~. 

Range: 0 to 7. 

Page 6-9 

Menu Function Definitions 

This section describes each menu function included in the gigaBERT700m~nu 
system. For each function you will fi.::d the follo\\ing inforro.ation: 

1. Its basic display format. 

2. The menu in which it is located. 

3. The function name used in the menu system. 

4. Whether it is found in the Analyzer, Generator. or both. 
5. 'Which opt.ion(s) must be installed for this function to be a\'ailable. 

6. VV"hat this function is used for. 
7. Parameters set using this function and their ranges. 

S. Notes. 

Note that most of the following function descriptions are identified by a menu 
name and a function naDle. for example Test Length. This is to c1arif3.· the 
application of the described function,:rnd to differenciate functions that have the 
same name, for. example Word Mode and Window ~lode. Also note that functIOn 
descriptions are grouped by menu. 
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Test Mode (MODE) 

Forrnllt: 

Menu: 

Function N arne: 

Instruments: 

Options: 

Application: 

Parame~ers;: 

Notes: 

Chapter 6 Menu Functions 

Fl:ESC 
TEST MODE 

TEST 

MODE 

Analyzer only 

F4:SET 
ccccccc 

None required, This is a standard feature. 

Use this function to selecI a test timing mode. 

Test Timing !\-Iode (ccccccc): ),[ay be set to TIMED. 
REPEAT. or t;"NTL'.!ED 

This function applies only to the TEST measurement 
process and has no impact on either the TOTALIZE or 
\'VEDOW measurement processes, 

Word Order (ORDER) 

Format: 

Menu: 

Function Name: 

Instruments: 

Options: 

Application: 

Parameters: 

Note: 

Fl:ESC 
WORD ORDER 

WORD 

ORDER 

A,naiyzer and Generator 

Requires the 128K Option. 

F4:SET 
ccc FIRST 

Gse this function to chana h . 
order (liSB first or LSB fi:::~) ~/~:snut or a~alysis bit 
pattern, - c current word 

Word Order (cCC): May be set to 4SB or ?«ISB. 

Word order also applies to the fractional end-b ... 'te in 
~:~erns thar; do not Contain an exact mUltiple ~f eight 

::, i~, 
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Test Threshold (THRES) 

Format: 

Menu: 

Function N sme: 

Instruments: 

,Options: 

Application: 

Parameters: 

:-.rates: 
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Fl:ESC F4:SET 
ERROR THRESHOLD = eeeee 

TEST 

THRES 

Analyzer only 

None required. This is a standard feature. 

Use this function to set the value of the test threshold. 

Test Threshold (eeeeeJ: Set from lE-03 to lE-16. 

The test threshold affects On· Error reports and the TES 
(threshold errored second) result, 

Word Synchronization Threshold (SYNC) 

Format: 

Menu: 

Function N sme: 

Instrume~ts: 

Options: 

Application: 

Parameters: 

Notes: 

Fl:ESC F4:SET 
WORD SYNC THRES LEVEL= d 

WORD 

SYNC 

Analyzer only 

Requires the 128K Option, 

This function is used to set the BER synchronization 
threshold used by the Analyzer for long word patterns. 
This function does nor; affect the svnc. thresholds for 
PRES or short: word patterns. whi~h are fixed. 

Long Word Synchronization Threshold Leve1 (d): Set this 
parameter to a level from 1 to 9. 

The long word synchronization threshold is always set to 
256 errors in a rolling window of variable length, The 
length of this window is automatically set by the 
Analvzer. based on the selected threshold level. so that 
the ';ine threshold levels effectively correspond to the 
following bit eITor rates; , 

Level BER 

3.1 E·02 
7.8 E-03 
1.9 E-04 

4 9.7E-04 
5 4.8 E'04 
6 2.4 E-04 
7 1.2E-04 
8 6.1 E-05 
9 3.0 E-05 
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Test View Current (VIEW-CUR) 

Fonnat: 

Menu: 

Function N arne; 

Instruments: 

Options: 

Applica.tion: 

Parameters: 

Notes: 

Chapter 6 ::Ylenu Functions 

Fl:ESC F4:SET 
(result name) (count) (%) 

TEST 

,lEW-CUR 

~.;nalyzer only 

None required. Thi:5 is a standard feature. 

Use this function to view CUlTent test results. In effect 
this function takes a snap shot of the latest result5 from 
a test in progress . 

.>Tone. This is an immediate fWlction. Use pattern 
up/'down keys to scroll thrcugh results. AV3!lable r.esul~~ 
are the same as for v1EW~PRE except that STOP tlIDe I.S 

replaced by the message TEST IN PROGRESS 

[f the TEST process is currently stopped, this function 
,vill display the error message: NO TEST h~ 
PROGRESS. 
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Test Print (PRINT) 

Fonnat: 

Menu: 

Function Name: 

Instruments: 

Options: 

Application: 

Parameters: 

Notes: 

Fl:ESC F4:SET 
F4 TO PRINT TEST RESULTS 

TEST 

PRINT 

Analyzer only 

None required, This is a 5tandard feature. 

lise this function co print a test summary report: based 
on CUl'rent te.st results (if a res!; is in progre5SJ or 
pre .... ious test result.::; iif a test is not in progressl. 

None. This is an immediate function. Simply press F4 to 
gener.lte a report or Fl to es.cape the function mthout 
generating a report. 

Make sure the ON/OFF function in the PRINT menu is 
ON if you want to generate a test summary report. 

Chapter 6 :Nlenu FWlctions 
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Window Reports (REPORT) 

Format: 

Menu: 

Function Name: 

Instnunents: 

Options: 

Application: 

Parameters: 

~otes: 

Chapter 6 Menu Filllctions 

Fl:ESC F4:SET 
END OF WINDOW PRINT = ccc 

WINDOW 

REPORT 

Analyzer only 

None required, This is a standard feature. 

Use this function to enable or disable End-of-\Vindow 
repOtL;s, 

End-of-Window Print (eec): ;yray be set to 0).1' or OFF. 

To print End-of-Window reports, be sure ON/OFF 
parameter in PRINT menu is set to ON: 

Window Interval in Bits (BITS) 

Format: 

Menu: 

Function Name: 

Instruments: 

Options: 

Application: 

Parameters: 

Fl:ESC 
WINDOW LEN 

WINDOW 

BITS 

Analyzer onI.v 

F4:SET 
1.0eEE BITS 

None required. TIlis is a standard feature. 

W~en \~INDOW )rODE is ;:;et to BITS. use ~his function 
to :::.et tI."1ndow duration in terms of bits, 

Wind(\w Length (BE): ~ray be set from l.Oe08 to l.OelS 
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RS-232 End-of-Line Char. (EOL] 

Format: 

Menu: 

Function Name: 

Instruments: 

Options: 

Applicatie>n: 

Parameters: 

Chapter 6 :\lenu Funccioru 

Fl:ESC F4:SET 
EOL = ecece 

RS232 

EOL 

.tu1alyzer and Generator 

None required. This is a standard feature. 

Gse'chis fWlction to select an end-of-line tenninacor. This 
character or pair of charllcters ,,,in be added to the end of 
every line in reports sent to the RS·232 port. 

End-of·Line Terminator (ccccc): May be set 'CO CRlLF, 
LFiCR, CR. or LF, 

Page_~ 

RS-232 Parity (PARITY) 

Fonnat: 

Menu: 

FWlction Name: 

Instruments: 

Options: 

Appiicacion: 

Parameters; 

Fl:ESC 
PARITY 

RS,232 

PARITY 

ecce 

Analyzer and Generator 

F4:SET 

None required. This is a standard feature. 

L,Se this function to set parity for the serial porr:o 

P:lri~y (ecce): )lay be set to ODD, E'V"EN. or XOKE 
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External Clock Term. (CLOCK) 

Format: 

Menu: 

Function Name: 

Instruments: 

Options: 

Application: 

Parameters: 

Chapter 6 Menu Functions 

Fl:ESC 
EXT CLOCK TERM: 

F4: SET I 
eee ---1 

Selected from the Generator main menu. 

CLOCK 

Generator only 

)lone required. This is a standard feature. 

Use this function to select a tennination for the 
Generator external clock (INPL"T) input. 

E,:ternal Clock Ternrination (ccc): May be set to G:-JD 
or -:2\. 
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RS-232 Echo (ECHO) 

Fonnat: 

Menu: 

Function Name: 

Instrumem:s: 

Options: 

Application: 

Parameters: 

Fl:ESC F4:SET 
RS232 ECHO ENABLE = cec 

RS232 

ECHO 

Analyzer and Generator 

None required. This is a standard feature. 

Use this function to enable or disable character echo on 
the RS·232 port. When enabled. the instrument ..... in 
·'echo" (that is, transmit back to the comroller) each 
character that it receives on the RS·232 POrt. 

RS·232 Echo 'Enable {ccc): M2.Y be set to ON or OFF, 
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Time (TIME) 

Fonnat: 

Menu: 

Function N arne: 

InstrumentS: 

Options: 

Application: 

Parameters: 

Notes: 

Chapter 6 :Ylenu Functions 

Fl:ESC F2<- ->F3 F4.:SET 
TIME = hh:mm:ss 

Selected from main menu. 

TIn-IE 

_~alyzer only 

;\one required. This is a standard feature. 

L"se this function to sec the instrument's 24-hour internal 
clock. 

Hours (hhJ: Set in range 00 - 23 
:"Iinutes Immj: Set in range 00 - 59 
Seconds (ss): Set i.n range 00 - 59 

The lUlalyzer ciock uses a 24-hour format. 
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Utility Version (VER) 

Format: 

Menu: 

Function N arne: 

Instruments; 

OptioIl:3: 

Application: 

Parameters: 

Fl:ESC 
(software version listed here) 

UTIL 

VER 

Analyzer and Generator 

None required. This is a Eitandard feature. 

'['se this fW1ction co see the softv.·are version installed in 
your unit. 

~one. This is an immediate function. 
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Printer Basics 

Analyzer. The Analyzer can print reports directly on a printer connected to its 
PRINTER or RS-2S2C ports. Note that these two ports are commonly referred 
to as the parallel and serial portS respectively. The Analyzer can also print 
reports indirectly by sending them to an external GPIB controller. The Analyzer 
cannot, however. print reports directly to a GPIB printer. 

Generator. The Generator has no explicit printing functions. But you can 
program an external controller to read the Generator's setup and print a setup 
report on ODe of the controller's printers. 

CHAPTER 7 
Using Printers and 

External Controllers 

m This chapter explains how to use a printer 'With the gigaBEAT700 Analyzer. 
and how to remote!y control the Generator and Analyzer via their RS-232C or 
GPIB ports. This chapter al.so includes setup procedures for the RS~232C and 
GPIB ports. 
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Table 7-3 RS-232C Port Error Messages 

ERROR MESSAGE 

It .... Input Lost" 

... Input' Buffer Overflow" 

... Command Mnemonic Not Found" 

.... Invalid Command For Interface~ 

.... Invalid Command Type" 

Mh .. Too Few Parameters" 

' ...... Too Many Parameters~ 

" ••• Invalid Parameter" 

....... Parameter Out of Range" 

M ... Parameter Not In Set" 

" .... Invalid String Length" 

" .... Parameter Separator" 

" .... Invalid Non-decimal Parameter" 

..... Command Execution Error" 

" .... Out of Memory 

MEANING 

The AS~232C interface hardware has 
detected one or mare fast or corrupted 
characters. 

Mare than 80 characters are received without' 
a line terminator. 

Unknown command mnemonic received . 

Command mnemonic 'ound, but it is not valid 
for the RS·232C interface. 

I Command mnemonic found. but it has a 
missing or added "?" at the end. 

One or mare expected parameters are 
missing. 

! Too may parameters were received. or 

I unknown characters were iound trailing the 
command. 

Parameter is not valid for the command. 

Parameter value is not in the range specified 
for the command. 

Parameter value is not in the set of al!owed 
values for the command. 

Parameter character string IS too fang for the 
command. 

An expected semicolon C) between two 
parameters is missing or a command line is 
terminated immediately aftar a semicolon. 

Parameter is not in a valid non-decimal 
format, or the value of the parameter is out of 
the range 0 to 255 decimal. 

The instrument did not execute the command 
properly. 

Processor is out of memory. 
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Table 7 -2. Note that the giga8ERT700 RS·Z32C port is set up as a DeE (data 
communications eqwpment) device-that is. it receives on pin 2 and transmits 
on pin 3. 

Table 7-2 RS-232C Connector Pin·out 

PIN NAME FUNCTION 

1. GND Protective Ground 

2. RxO Received Data Input: Data is received by the 
giga8ERT700on this pin. 

3. TxD Transmined Data Output: Data is transmit1ed by 
giga8ERT700 on this pin. 

4. CTS Clear To Send. A high leve! or open applied to this pin 
indicates to the gigaBERT700 that the controller or 
termInal is ready 10 receIVe data. A low level indicares 
that the controller or lerminal is not ready. Tne 
gigaBERT700 pulls ihis pin high internally With 27 
kohfTls to +12V. 

5. RTS Reques[ to Send. The gigaBERT700 always sets 
thiS pin high. 

6. DTR Data Terminal Ready, The gigaBERT700 always 
sets this pin high. 

7. GND Signa! Ground. 

20. DSR Data Set Ready, This input is ignored. 

all other pins net used. 

Cables 
Use a straight~through (nonnal) cable when connecting the gigaBERT700 to ~ 
DTE (data .erminal equipment) device, or a null·modem cable when connectmg 
to anoti.dr DCE device. 

guick Test of the RS-232C Port 
You can perfonn a quick test oftbe Analyzer or Generator RS·232C port using a 
terminal (or a PC rururing terminal emulation sofu .... are) as follows: 

1. De~power the instrument. 

2. Attach the appropriate 25~pin cable from the instrument's RS-232C port 
to the appropriate RS-232C port on the terminal. Note that most . 
terminals (and controllers) are set up as DTE and therefore use straIght· 
through cables. . 

r--, . 
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ANSI/IEEE-4BB.2 Programming Manual 
Requirements 

Page 7.11 

This section explains how the gigaBERT700 implements certain standard GPIB 
functions. as required by ANSIJlEEE Std. 488.2.1987. . 

Power-On Settings 

When powered~on, the gigaBERT700 will automatically restore all device 
~ettings to their 'last powered settings"-in other words to their value when the 
lllstrument w~ last I?owered~off. No remote commands wil~ affect this power.on 
rule. However 1£ the Instrument detects a problem in non.volatile (battery '. 
backed) RAM at power up, then factory default settings (Appendix B) will be 
restored rather than the last powered settings. A "RA.i.W problem at power up will 
be indicated in the LCD display by the message: 
RAM COITUption. 

Message Exchange 

The gigaBERTlOO implements GPIB message exchange as follows: 

1. The input buffer is command line oriented. A new buffer is provided for 
each new command line. 

2. Each command line may contain a maximum of 80 characters . 

3. The only gigaB£RT700 commands that can return more than one 
message unit are listed in Table 7·5 below. . 

Table 7-5 Commands That Generate MUlti-Unit Responses 

Analyzer Generator 

'Irn? ~Irn? 

all_mem? aft mem? 

histry_stat? amplitude? 

word_mem_ord? clock_memory? 

word_mem? offset? 

word memory? 

4. Command responses are generated irruneciiately after they are parsed. In 
other words, the gigaBERT700 will not wait for a read command before 
generating a response to a query command. 

5. No commands are coupled. 
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4. The selected GPIB tenninator. will be in effect when you press F4 to exit 
the GPIB function. 

5. Press Fl until you have exited che menu .system. 

You cannot change the GPIB terminator via the GPIB port. However you can 
change the GPIB tenninator remotely via the RS-232C port. 

Returning the Instrument to Local Mode 
Most GPIB controllers can put instruments on their bus into a "remote" mode in 
which all front panel setup controls except the GPIB LOCAL kev are disabled. 
The LED in the GPIB LOCAL key on the Generator or Analyz;r front panel 
indicates whether the instrument is in the local mode (LED off) or remote mode 
(LED on). Jfthe LED is on, you can press the LOCAL key to return the 
instrument to the local mode. -

Procedure to Return the Instrument to the Local Mode: 

o If the LED in the LOCAL key is on, you can return the instrument to the 
local mode by pressing the LOCAL key. At thi::; point the LED will turn 
off. indicating that all front panel controls are again active. 

Note that there is no \vay for you to PUt the instrument into the GPIB remote 
mode from the front panel or using menus. However, you can lock and unlock 
the front panel using the PA.t.\l'EL LOCK key, which offers the same 
functionality. 
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Ii:! NOTE: Use the 'CLS command to clear (reset) the SESR and return the 
instrument to the Operation Complete Command Idle State and the Operation 
Complete Query Idle State. In this scate the inStlilIIlent has nO'data in its input 
or output buffers and is not executing a command. 

Ii:! NOTE: The 'ESR? and TSR'! query commands also clear (reset) the SESR and 
T~R status registers respectively. 

Standard Event Status Register 
The Standard Event Status Register (SESR) is a status register that indicates 
errors in command syntax and related occurrences. The name of each bit in the 
SESR is shoWn in Figure 7·1. The function of each bit in the SESR is defined in 
Table 7·7. 

Figure 7-1 .Standard Eyent Stams Register (SESR) 

Table 7-7 SESR Bit Definitions 

Bit Definition 

7 (MSB) PON (Power On): Set to one when the instrument is first powered on. 

6 URO (User Request): Not used. 

5 CME (Command Error): Set to one when a command header (mnemonic) has 
been received that is nor recognized or Is invalid. 

4 EXE (Execution Error): Set to one when an error has occurred while the 
instrument was responding to a set command or query. May indicate: a 
aaramstsr is out of range: a command uses too many or too few parameters: 
or a command cannot be properly executed due to tne instrument's current 
state. 

3 ODE (Device Dependent Error): Set to one if input data has been lost at the 
interface (corrupted characters) or the input buffer has overflowed because a 
command exceeded the 80 character limit without a terminator. 

2 aYE {Query Error}: Set to one if: 

a) an attempt has been made to query the output queue when there are 
no messages available or pending, 

b) a command is received bur the output queue is not empty, or 
c) an attempt has bpqn made to query the output queue when an 

unterminaied command Is in the inDut Queue. 

Chapter 7 Using Printers and External Controllers 

GPIB Status and Event Reporting System 

This section explains the GFIB status and event reporting functions pro\ided by 
the gigaBEAT700. These functions are specified in. and compatible with 
ANSIIIEEE Std. 488.2~1987. For detailed information on GPIB status reporting 
functions, refer to this document. 

The purpose of the gigaBERT700 status and event reporting system is to alert 
the GPIB controller when either an important cbange-of~.5tatus or event occurs. 
The instrument accomplishes this by maintaining several "status registers" and 
asserting the SRQ (service request) line on the GPIB bus when one or more bitS 
in these registers are set to one. The controller can then find out w.hich . 
instnunent or instruments initiated the SRQ USing a serial poll procedure. The 
user can enable or disable specific sta~s bits-and therefore control which 
status changes or events result in an SRQ-by setting up various "enable" 
registers in the instrument. 

Note that gigaBERT700 status and enable reg:i.5ters are also available when 
using RS~232C control. Specifically, you can read statuS registers and set enable 
registers via the RS-232C interface. However the SRQ aierting function !5 

availal;lle'only on the GPIB bus. 

Overview of Status and Enable Registers 
The giga8£RT700 Generator and Analyzer have two general purpose status 
registers called: 

o the Standard Event Status Register (SESR), and 
:J the Status Byt .. Register (SlJR). 

These two status registers. which indicate the overall status of the instrument. 
are defined in ANSIIIEEE Std. 488.2-1987. The Analyzer also contains a third 
status register which indicates the current state of various measurement 
proc~:;ses. This register deals with functions specific to the gigaB£RT700 
Analyzer and is not defined in ~.:\NSIJIEEE Std. 488.2~1987. The name of this 
status r~' :,ster is: 

:J the Test Status Register (TSR). 

The Generator and Analyzer have one ~nable register associated with each of 
their status registers. The names of the three gigaBERT700 enable registers are: 

::J The Event Status Enable Register (ESER), 

::J The Test Status Enable Register (TSER), and 

o The Service Request Enable Register (SRER). 

Note that the TSER enable register, like the associated TSR status register, is 
found only in the Analyzer. 
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Test Status Enable Register 
The 'rest Status Enable Register tTSER) is the enable regiSter associated \\;th 
the TSR status register. Each enable bit in che TSER occupies the same bit 
position as the corresponding status bit in the TS~. Note that the TSER enable 
register, like the associated TSR status register. is found only in the .~alyzer. 

Status Byte Register 
The Status Byte Register (SBR) indicates the overall status of the instrument 
and is used to control the SRQ line on the GPIB bus. The name of each defined 
bit in the SER is shown in Figure 7-3. 'TIle function of each defined bit in the 
SBR is described in Table 7-9. 

Figure 7-3 Status Byte Register (SBR) 

Table 7-9 

I., 
! 

Status Byte Register Bit Definitions 

Bit Definition 

7 (MSB.I Not defined. 

6 MSS "(MaSler Status Summary): ThIS bit summarizes the state of the three 
other bits In the SBR. It is set to 0 if aU olher bits are O. It will be set to 1 when 
any other bit in the SSR equals 1 and its corresponding bit in the SRER is set 
to one. The status of the MSS bit is reevaluated each time a bit In the SBR or 
the Service Request Enable Register (SRER) changes. 

5 ESa (Event SlaWS Bit): This bit summarizes the Standard Event Status 
Register (SESA). It is set to a if all bits in the SESR are O. It is set to 1 it any 
enabled bit in the SESR equals 1. If the ESB is enabled and set to 1, lhen the 
RQS 'and MSS bits will be set to 1. The status of the ESB bit is reevaluated 
each time one of the bits in the SESR or the Event Status Enable Register 
(ESEA) changes. 

4 MAV (Message Available): This bit is set to 1 when there is an OUtput available 
for the controller. 

3 TSe '''(Test Status Bit): n',is bit summarizes the Test Status Register (TSR). 
It is set to 0 if all bits in the TSR are O. II is set to 1 if any enabled bit in the 
TSR equals 1. Jf the TSS is enabled and set to 1, then the MSS and RQS bits 
will be sel to 1. The status of the TS6 bit is reevaluated each time one of the 
bits in the TSR or Test Status EnabJe Register (TSER) changes. 

NOTE: Used only in rhe Analyzer. 

0·2 Not defined. 
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Command Types: Set and Query 
There two basic types of gigaBERT700 commands: set conunands and query 
commands. Set commands are used to make setup changes or to cause a status 
change, for example to start or stop a test. Query commands ask the instrument 
to respond with the contents of a status register or the value of a given setup 
parameter. . 

gigaBERT700 commands may have only a query form or only a set form. however 
most commands have both. When a command has both a set and query form, 
the name or "mnemonic" used for the query form will be identical to its 
corresponding set command form, except for an added "?", For example the 
following are the mnemonics for the set and query fann of the data threshold 
command: 

::J DATA_THRES 

::J DATA_TERES? 

(set command) 

(query conunand) 

Note that in this User's Guide, query commands may be referred to as .simply 
"queries", while set commands may be referred to as simply "commands", 

Command Line Format 

Command Names /Headers} 

Every g;gaBER7700 command starts \Yith a command header, Headers are 
character strings chat contain either an entire command name, or a legal 

. abbreviation of a command name. Legal command name abbreviations must 
include the leading significant characters in the command name, For example. 
in the save_word command only the first two letters are significant. Therefore 
the save_word command header may contain any of the follOwing character 
strings: 

save_word 
sa" ~_WQr 
.... ave_wo 
save_w 
save_ 
save 
sav 
sa 

The minimum abbreviation for each command name is identified in the 
. Command Descriptions section later in this chapter, The use of conunand 
abbreviations is often useful when you are operating a gigaBERTlOO Generator 
or Analyzer manually from a terminal. However when including command 
names in control programs it is recommended that the full command names 
always be used as command headers. This improves readability and reduces the 

CHAPTER 8 
Remote Commands 

m This chapter explains the syntax used by the gigaBERT700 remote 
command langu~ge. and de~nes all set and query commands. In addition, 
commands are listed and bnefly described in boch alphabetical and functional 
order. 

'.:'.; .. ~ 

Chapter 8 Remote Commands Page 8·11 

Chapter 8 Remote Commands Page 8-.3 

Setting Arguments Outside of Legal Ranges 
If you issue a set command with an argument value that is outside the allowed 
range for that argument, then the instrument v .. ill reject the command, 

Numeric Responses 
If the response to a query command is a number, then it will be specified as one 
of the following types: 

Table 8-2 Numeric Response Types 

Type 

<NR1> 

<NA2> 

<NR3> 

<Non-decimal numeric> 

I Description 

I decimal i11teger (e.g., 8) 

I decimal rea! number without exponent (e.g. 2.00) 

1 decimal rea! number WIth exponent (e.g .. 700.0E+6) 

1 non-de-:lmal numt:ler with leading "#H" (hexadecimal), "#0" 
(octall, or "liS" (binary). 
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*rst 

Reset. This command causes the instrumem: to return to its factor ... default 
settings and to enter a known operation state. Specifically *rst do;s the 
following: 

:l puts the instrument into the Operation Complete Command Idle State. 

:i puts the instrument into the Operation Complete Query Idle State. 

:J returns most setup parameters to their factory default settings 
(AppendL, B). 

However *rst does not impact any of the fotloy,.ing: 

~ the setup ofche RS·232 or GPIB ports, 

.:::J GPIB address. 

::J calibration data. 
::J the. Standard E .. ·er.~ Status Register C3ESRl. 

.::J the E"'ent StarU5 Enable Register (ESER) . 

.::J the power·on starus clear tiag setting. 

:1 stored frequencies or ,,\·ords. 

J.1-fin. Abbr. 

E.",ample "'rst 

*sre [n] 

Service Request Enable, This command sets the Service Request Enable 

(SRER) to the bit sequence corresponding to n, where n is a decimal number in 
the range 0 to 255. 

... Win. Abbr. *sre 

Argument 

Example 

n: a to 255 decimal 

"sre 48 
tsets SRER to 00110000 binary) 
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*ese? 

Event Status Enable (Query). Re~urns a decirr..:;al number in the range 0 to 
255 corresponding to the con~ents of the Event Scatu.:S Enable Regi.:Ster (ESER). 

.:,1;lin. A.bbr. *ese? 

Returns 

Example 

<:NRl> 
where <:NRl> is a decimal nwnber from 0 to 255. 

"'ese? 
255 

(command) 
(response) 

*esr? 

*idn? 

Event Status Register (Query). Re~urn.s:l decimal nwnber in the range 0 to 
255 corresponding to the contents of the Standard Event Status Register 
(SESR). 

.vIin. Abbr. >;l"esr? 

Returns <>TRl.> 
where <)jRl> is a decimal munber in the range 0 to 255. 

Example O!:esr·? (command) 
213 (response) 

Identify (Query). Returns the gigaBEATlOO Generator or Analizer 
identification, i:.cluding company namd, BERT model number, Generator or 
Analyzer identifier, and software version number, 

Min, Abbr, *idn? 

r..eturns 

Example 

TEKTR01\'IX, BERT·700 [R.",{ITX], 0, VS.55 
where: 

RX indicates .Analyzer 
TX indicates Generator 
Vs.ss.= software version number (e.g, V3,QO). 

~id.n"? 

fCQIIllnand) 
TEKTRONIX. BERT·700 RX, 0, VS.OO (response) 

-'. 
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*tst? 

*wai 

Self Test. Causes the instrument to perform a self teSt and return the result. 
A result of 0 means the self test was successful. A return of any other value 
means the self test was not successfuL The gigaBERT700 self test is limited in 
scope. 

Min. Abbr. IiItst? 

(if successful) Returns 

Example >i<tst? (command) 
o (indicates successful selftesc) 

Wait. This command forces the instrument to stop processing any additional 
commands until all pending operations are completed. 

}fin, A.bbr. -<wai 

tse [V] (Analyzer Only) 

Test Status Enable. This command sets the Test Status Enable Register to 
the bit sequence corresponding to v, where I: is a decimal number in the range 0 
~~ . 

Min. Abbr. 

Argument 

Example 

tse 

tse 255 

<i'I"'Rl>, in the range 0 to 255. 

(sets the TSR to 11111111 binary) 
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Commands Shared by the Generator and Analyzer 
Except where noted, the follo'wing commands are found in both the Generator 
and Analyzer command sets. 

Pattern aiul Word Commands 

Use these commands to select a pattern, enable or disable pattern inversion, 
create and save word patterns, and perfonn related pattern functions. 

data_invert [onlotG 

Data Inversion, This command enables or disables logical inversion of the 
Generator data output bit se.quence or the Analyzer input bit sequence, 

J\tfin. Abbr. data_inv 

Arguments on: enables data im'ersion 
off: disables data inversion 

Example data_invert off 

Data Inversion Query. Retwns a character string indicating whether 
Generator output data in .... ersion or Analyzer input data inversion is enabled (on) 
or disabled (om. 

Min. Abbr. 

Returns 

Example 

data_in v? 

[on I oftl 

data_invert? 
DATlUNVERT OFF 

(command) 

data_pattern [prbs I word I rdata] 

Data Pattern. Sets the Generator pattern mode to PRES or word, or the 
Analyzer pattern mode to PRBS, word, or reference data. 

Min. Abbr. data_p 

Arguments 

Example 

prbs: selects the PRBS pattern mode, 
'Word: selects the word pattern mode. 
rdata: selects the reference data mode (Analyzer only). 

data_pattern prbs 
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Word Memory Order. Sets the bit order of (h~ ·.n)rci .::a\."ed at locacwr: m to 
eicher "msb" (mose .5ignificant bit first! or "lsb" !.least significant bit nr:5"c). 

Min. Abbr. 

:1rgumellts 

Example 

word_mem_o 

m: 0, 1. .... 9 (0 ..... -; for 12Sk option) 
msb: most significant bit firs"t 
Isb: least significant bit first 

word_memj1rd 9. msb 

(selects the most simificant bit first order for 
\o;.·ord memory loca::ion 9i 

or 
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Recall Word Causes the instrument to recall the word pattern saved at 
location "m" and make this pattern tne CWTent word pattern and the active 
pattern. 

.!.VIin, Abbr. recalL'w 

A.rguments 

Example 

m: O. 1, .... 9 (0 ..... 7 for 128k option) 

recaH_ ., .... ord 5 

Save Word. Cause:; the ,Ilstrument to save the current word pattern to word 
memory location "m", 

"'-""', 
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GPm Bus Mode Query. Returns a character suing indicating the current 
GP1B bus mode. May be used only over the RS-Z32 port. 

Min. Abbr. 

Returns 

Example 

gpib_b? 

[off_bus I talk...listenl 

gpib_bus? 
GPIB_BUS TALK_LISTEN 

(command) 
(response) 

RS·232C Echo. Enables 01 .:lis abIes character echo on the RS·232C lserial} 
port. 

Min. Abbr. 
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Word Order Query. Re~:Lr!):; a ch.:..ract:::r Str!::~ .\LSB or LSm indll:<ltir:g the 
bit order of the current \"I,'ord. 

}[in. Abbr. 

REsponse 

Example 

word_o'? 

··11SB·· or "LSB 

word_order'? 
WORD_ORDER LSB 

I.command) 
(response) 
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header [on, off] 

Header. Tells the instrument whether or not to include headers (command 
names) in responses. 

Min. Abbr. 

Arguments 

Example 

header? 

he 

on: include headers 
off: do not include headers 

header on 

Header Query. Returns a :haracter string indicating the instrument's header 
status. 

logo? 

Min. Abbr. he:> 

Returns 

Example 

[on offi 

header? 
HEADER ON 

(command) 
(response) 

Logo Query. Returns a character string showing the Generator or Analyzer 
"logo" including company name, BERT model number, Generator or Analyzer 
identifier, and s ... ftware version numbe.". This command may be used only on 
the RS-232C port. Use the o;.idn"? query to get this .same information over the 
GPIB port. 
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RS-232C XonJXoff Query. This command returns a characrer string indicacing 
whether RS-232C port XOIllXoffflow control is enabled or disabled. 

Min. Abbr. rs_x? 

Returns 

Example 

[onloffl 

rs_xon_xoff? 
RS_XON_XOFF ON 

(command) 
(response) 
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Clock Step Query. Return.:; cile CWTent clock frequency step size. 

t\1in. Abbr. . clock_ste? 

Returns 

Example 

clock_stp_up and 
clock_stp_dn 

<NR3> 

clock_step? 
CLOCK...STEP 1.000E+6 

(command) 
(response) 

Clock Step Up, Clock Step Down. Tills command pair is used to incremenr or 
decremen~ the current Genero.tvr frequency using the step size previouslY 
defined WIth the clock_step command. ~ 

lvlin. A .. bbr. c1ock_stp_u 

Arguments 

Example 
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clock_stp_d 

none 

clock_srep._up 
clock_step_eln 

Generator Commands 

Page 8-33 

The follo\\-ing commands are found only in the Generator command set. 

Clock Source and Frequency Setup Commands 

clockJreq [vl 

Clock Frequency. Sets the clock frequency to a value [vJ. speCified in Hz, over 
the range of 150 kHz to 705 ·:MHz. in steps of 1 kHz. 

},Jin. Abbr. 

Arguments 

Example 

<~~3>. in the range 0.150E+6 to 705.000E+6 in 
steps 
of 0.001E··6. 

ciockjr<:'q 622.000E+6. 
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clock_off_up [v] and 
clock_off_dn [v] 
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Clock Offset Up, Clock Offset Down. Thi~ command pair is used to 
increment or decrement the current OUtput clock .signal baseline offset by a 
specified amount (vJ volts. 

,Min. Abbr. clock_ofCu 

Arguments 

E:cample 

clock_offset [v] 

ciock_off_d 

v: <NR2>, in the range 0.05 to 3.80. 

clock_off_up 0.10 
clock_off_dn 0.10 

Clock Offset. Sets the baseline offset of the outPUt clock signal to [v] ,,·olts. 

Jtin .• 4.bbr. 

Arguments 

Exampie 

<~iR2>, in the range ·2.00 to 1.80 in steps 0[0.05. 

Clock Offset Query. Returns the current value of the output clock signal 
baseline offset. 

Min-Abbr. 

Returns 

Example 

data_amp_up and 
data_amp_dn 

clock_offs? 

<,NR2> 

clock_offset? 
CLOCK_OFFSET -0.75 

(command) 
(response) 

Data Amplitude Up/DoWD (Default). This comroand pair is used to 
increment or decrement the current amplitude ofthe Generator data outp:ut by a 
default amount of 0.05 volts. 

Milt. Abbr. 

Arguments 

Example 
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data_amp_u 
data_amp_d 

nODe 
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Output (Clock and Data) Setup Commands 

amplitude [vl 

Amplitude. This command sets both Data and Clock amplitudes to the same 

voltage[vj. 

Min. Abbr. 

Arguments 

Example 

amplitude? 

am 

<NR2>, in the range 0.50 to 2.00 in steps ofO.05. 

amplitude 1.50 

Amplitude Query. Returns c\ ... o message units, the firSt i?dicating,the c'lock 
amplitude setting and the second indicating the data amplitude settmg. 

iy[in, A.bbr. am? 

Returns 

Example 

clock_amp_up and 
clock_amp_dn 

<NR2>. <~"R2> 

amplitude? 
(command) 

CLOCKj .. MPL 1.450; DATA_AMPL 1.450 (response) 

CI k Amplitude UplDown (Default). This command pair is used to 
inc~~ment or decrement the current clock amplitude setting by the default 
increment of 0.05 '"olts. 

Min. Abbr. 

Argu.ments 

clock...amp_u 
clocLamp_d 

none 
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Error Injection Commands 

Error Rate_ Sets the Generator outpUt. bit error injection rate to "off", 
"external", or one of the following specified values: 10-3,10-4,10-5,10-6, or la-
7. 

Min. Abbr. 

Arguments 

Example 

errOT_T 

off: 
ext: 
rate_3 
rate_4 
rate_5 
rate_6 
rate_7 

turns error injectioD off. 
selects the external error injection mode. 
sets bit error injection rate to 10-3. 
sets bit error injection rate to 10-4. 
sets bit error in,jection rate to 10-5. 
sets bit error injection rate to 10-6. 
sets. bit error injection rate to 10-7. 

EITor Rate Query. Returns a character string indicating the current 
Generator output error injection mode and rate. 

Min. _4bbr. 

Returns 

Example error_rate? 
ERROR_RATE RATE_6 

(command) 
(response) 

Error Single. This command injects a single bit error into the Generator 
output signal. 

Min. Abbr. 

Arguments 

Example 
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none 

data_off_up [v] and 
data_off_dn [v] 
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Data Offset Up, Data Offset Down, This co!Umand pair is used to increment 
or decrement the current baseline offset of the Generator data outpUt by a 
specified step size of b'J yolts. 

i'lfin. A.bbr. 

Arguments 

Example 

data_offset [v] 

da~a_ofLu 
data_ofed 

v: <NR2>, in ~he range 0,05 to 3.80. in steps of 0.05. 

data_off_up 0.20 

Data Offset. Sets the .baseline 0ffsec or' che Generator data OutPUt to a 5pecified 
value of[v} volts. 

J1in. Abbr. 

Arguments 

E.tample 

data_off's 

\.: <).lR2>. in [he range -2,00 to 1.80 in :Steps 0[0.05. 

data_offset ·0.50 

Data Offset Query. Returns the current baseline offset of the Generator data 
output in terms of volts. 

J,[in. Abbr. data_oil's? 

Returns 

Example 

offset [v] 

<.!'-;R2> 

data_offset? 
DATA_OFFSET -0.50 

(command) 
(response) 

Offset. This command sets the Generator clock and data baseline offset tQ the 
same specified value of [vJ volts. 

Min. Abbr. off 

Arguments 

Example 

v: <..."1R2>, in the range ·2.00 to 1.80 in steps of 0.05. 

offset 1.50 
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res_efs_per? 

Results Error·Free Seconds. This cOlD:Dland returns the percentage of error 
free seconds calculated. either in the current test inter ... also far or in the 
previous test interval, depending on the setup of TEST PREV and the current 

test state. (See 0' NOTE: Returning Current or Previous Test Results on 
page 8-44). 

Min. Abbr. 

Returns 

Example 

res_elapsed? 

res_efs_per? 
RES_EFS_PER 100.00 

(command) 
(response) 

Results Elapsed (Time). This command returns a quoted ~trin~ indicating the 
time elapsed, either in the current interval so far or the pre ... '10US Interval. 

deoending on the setup of TEST PREV and the current test state. tSee 0" 
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clockjreq? 

Clock Frequency. Returns the CLOCK input frequency in Hz that is 
measured by the Analyzer. 

Min. Abbr. clock_f 

Returns 

Page 8·45 

Example 

<NR3>. in fvrmat ddd.ddE+6 

clockjreq? 
CLOCK..FREQ 700.00E+S 

(command) 
(response) 

Results Bits Query. This cor.'.mand returns the number of bits counted, either. 
in the current inter'\"al so far or the previous test interval, depending on the 
semp of TEST PREV and the current test state. {See 0' NOTE: 
Returning Current or Pret'iau.s Test Results on page 8-441. 

::lfin. Abbr. res_b'? 

Retur.nB 

Example 

<~l> 

res_bits 
RES BITS 4230452921 

(command) 
(response) 

Results Current Rate Query. This command returns the BER measured, 
either in the most recent second ofthe current test interval or the last second of 
the previous test interval, depending on the setup of TEST PREY and the 

CUlTent test state. (See 0' NOTE: Returning Current or Previous Test Results 
on page 8·44). 

Ivfin.. Abbr. 

REturns 

Example res_cur_rate? 
RES_CIJR_R."'-TE 1.00E-S 

(command) 
(response) 

/' 

:',,':; 
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Results Threshold Errot'ed ::'econds. Thi~ ::om..l.'1land returns the number lJf 
threshold errored seconds counted, either in the current t.est interval 50 far or in 
the pre\;OllS test inter;al. depending on the setup of TEST PREY and the 

current test state. (See 0", NOTE: Returning Current or Pret..'ious T.est Results 
on page 8-44). 

Min. Abbr. 

Returns 

--'E~x~a~m~pxle~----~re~s~_t~e~s!~----------------------'{corrunanm----------

RES_TES 9823 (response) 

Results Threshold Errored Seconds Percentage. Tni:; corrunand returns 
the percentage: ofthre5hold crfored seconds. eHher in the current test interval so 
far or in the pre\iou.:; test imer';al. depending on the setup of TEST PRE'\.- 'md 
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res_pha_es? 

Results Phase Errored Seconds. This command returns the number of phase 
errored seconds counted, either in the current. teSt interval so far or in the 
previous test interval. depending on the setup of TEST PREY and the current 

test Btate. (See 0' NOTE: Returning Current or Previou.s Test Results on 
page 8-44). 

Min. Abbr. 

Returns 

Example res_pha_es? 
RES_PH-,,_ES 591 

(command) 
(response) 

Results Severelv Errored Secouds. This command returns the number of 
severely errored ~econd5 counted. either in the ClUTent rest intervalsD far or in 
the previous rest interval, depencting on the setup of TEST P,REV and the 
current test state, ~See 0 NOTE: Returning Curren.t or Previous Test Results 
on page 8-44). 
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Clock Termination Query. Returns a character string indicating the current 
Analyzer clock input termination setup, 

Min. Abbr. clock_ter'? 

Returns (neg_2v I gnd I ac I pos_3v] 

Example 

c1ock_thr_up and 
clock_thr_dn 

clock_tenn? 
CLOCK_TERM GND 

(command) 
(response) 

Clock Threshold Up/Do'Wll (Default). This command pair is used to 
increment (clock_rhr .. upi or decrement lclock_thr_dn> th~ current Analyzer 
CLOCK input threshold \'oitage by the defauit incremem of 0.05 \"olt.5 
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Totalize Error Quer:Y. Returns the number of bit en'ors counted so far in the 
current Totalize measurement interval. The Totalize error count is zeroed at the 
start of each new Totalize measW"ement interval, that is at power·up and after a 
error reset. 

i\1in. A.bbr. 

Returns 

Example totaLerror? 
TOTAkERROR 20984 

(command) 
(response) 

. Totalize (Bit Error) Rate Query. Returns the bit error rate mER) calculated 
So far in the current Totalize measurement interval. Totalize BER eauals the 
TotaBze bit errOT count divided by the Tor;alize bit count, . 
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data_thr_up and 
data_thr_dn 
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Data Threshold up/Down (Defaul t), Thi:; pair of corrunands increments 
(data_thr_up) or decrements (data_thr_dn) the current Analvzer DAT:\ . 
threshold by the default increment of 1),05 voits. . ' . InpUt 

Min. Abbr. data_thcu 
data_thr_d 

Arguments none 

Examples data_thr_up 
data_thl"_dn 

data_thr_up [v] and 
data_thr_dn [v] 

(increments threshold by 0.05 volts) 
(decrements threshold by 0.05 volts) 

Data Thresh~ld UplDow~. 1.'1is pair of commands increments (data thr up) 
or decrements tdata_thr_dnl the ~urrent Analyzer DATA input threshold b.~ an 
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data_del_up [vj and 
data_deCdn [vJ 

Data Delay UplDown. This command pair is used to increment {data_del_upj 
or decrement (data_del_dn> the current DATA input delay by v seconds, Note 
that v is expressed as a real number .vith an exponent and is in the range of 20 
ps to 4.00 ns. 

Min. Abbr. data_detu 

lirgument 

Example 

data_del_d 

<1'i"'R3>, 0,02£·9 to 4.00[·9. steps ofO.02E·9 (20 ps) 

data_deLup 0.02£·9 
data_del_dn Q.10E·9 
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Reference Data Threshold Query. Returns -che \;urrent threshold voltage for 
the Analyzer REF DATA input. 

.Yfin. Abbr. 

Returns 

Example 

Cbapter 8 Remote Commands 

rdatu_delay [vJ 

rdata_thre 

<...N'R2>. 

rdata_thres? 
RDATA_THRES 1.00 

(command) 
(response) 

Page 8-t31 

Reference Data Delay. SetS the Analyzer REF DATA input delay to:" where 
v may be set in the range 0.00. ns to 4.00 ns, in 0.02 ns (20 ps) steps. v IS 

expressed as a real number Wlth an exponent of ·9, 

lviin. libbr. rdata_dela 

Argum£nt 

Example 

rdata_delay? 

,., O.OOE-9 to 4_00E-9. in stepS of 0.02E-9 

rdata_delay 1.l0E-9 

Reference Data Delay QueI') , Returns the currene Analyzer REF DATA 
input delay. 

"}vli.n. Abbr. rdat.:Ldela·~ 

R.eturns <NR3> 

Chapter 8 Remote Commands 

History Sync Indicator Query. Returns So c!18,racter string' indicating the 
state of the S)'''XC Loss hiscolJ' indicator. 

Min. Abbr. 

Returns 

Example 

sync? ; 

histry ... sy? 

[on of!] 

rostry_sync? 
HISTRY_SYXC OFF 

(command) 
(response) 

Synchronization Query. Remnl.s a character string indicating v.-hether the 
An.!il1yzer synchronization LOCh: LED is on or off. Ifit is on. then the .-\.nalvzer . 
is in pattern synchronization. If it is off. then the . ..\,nalyzer i5 OUt of patte~ 
s}l1chroniz3tion. 

}lin .• 4.bbr. 

/].eturr.8 

Example 

tt120_reset and 
ttI20_error? 

(on: offi 

3vnc? 
S'x;.;C 0); 

(command> 
(response) 

Totalize 20 ms Reset.! Totalize 20 IDS Error. These two commands are 
similar in function to the error_reset and total_error? commands respectively. 
However the tWQ cd20 commands are better suited to make roeasw'ements over 
very short measurement inte['\"aLs, that is intervals less than one second. 

The minimum time. allo ...... ed betv"'een an Error _reset and a totaLerror? command 
is 500 ms. This limit does not apply to ~he tt120_reset and tt120_error? 
commands \ .... hich \vill be processed as soon as they are received. Moreover, in 
addition to the error count. the response to a ttl 20_error? query v.iU include the 
number of20 ms. intervals since receipt of the tt120_reset command. 

klin. Abbr. ttl20_r 
tt120_e 

ttL20 ]eset arguments none 

ttL20_error? returns [i], [e1, where: 
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Display Select Quer)'·. RerlJ.."11s a cnaracter 5':-.:1g 1:hat indicates the current 
di.5piay mode of the Analyzer. 

;~!in. Abbr. dis? 

Retu.rns 

Example 

(total v .. indow ~estJ 

disp_select? 
DISP _SELECT TEST 

(command) 
(response) 

Error Reset. This command resets [he Totalize and Window measurement 
processes, This does not affect Test results. 

Min. Abbr. er 

Arguments none 

Example 

History Bits Query, Returns a character string indicating the state of the BIT 
error histor)' indicacor. 
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test_state [run I stop] 

Test State. This command is used to Start or stt.1p the test measurem~nt 
process. 

Jfin. Abbr. 

.A.rguments 

E:cample 

tesCstate? 

test_st 

run: startS the test measurement process. Will initiate 
an 

untimed. timed, or repeat test depending on the 
setup 

of test mode. 
stop: Stops the test measurement process. \ViU terminate 

untimed or repeal: teSt5. Will also prematurely end 
tiD"'ed teS1;,S before "test length" has elapsed. 

tescstate run 

Test State Query. Returns a character string indicating the current state of 
the test process. A response of Rl ~ indicates that a test is in progress. A 
response of STOP indicates th:lt no test is in progress, 

Min.. Abbr. test_st 

Returns 

Example 

tesCthres [V] 

(run I stopl 

test_state? 
TEST_STATE Rl~ 

(command) 
(response) 

Test Threshold. Used to set the test error rate threshold to the value: 1 x lO~v. 
This threshold determines which seconds are counted as Threshold Errored 
Seconds (TES). It also detennines when On·Error reports are generated. 

l\'lin., Abbr. test_t 

Arguments 

Example 

Chapter 8 Remote Conunands 

test_prey? 

<.:.'l"Rl>, in the range 2. 3 .... , 16. That is the test 
error 
rate threshold may be set in the range 10M2 to 10-16, 

test_thres 12 

Page 8·71 

Test Previous Query. Returns the current ~tat.e of the test_prev conunanci. 

Min. Abbr. 

Returns 

Example 

te5cpre? 

[CUITentl previous] 

tesCprev? 
TEST_PREV CL"RRENT 

(command) 
(response) 

Test Print. This command ca.t.;5ee the Analyzer i:O print 3. Test Summary 
reOQn. This report ha.:> che .same basic format and contents as an End-of· Test 
report. If a test is in progres$., ~he report ,,·ill be b~ed on current i~ter:-~l 
results. If no test is in progress. chen the report w1.11 be based on re~ult ... Iram 

the prel;ioU5 inter .... al. 

.... .fin. Abbr. 

Arguments non~ 
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PRINT Setup Commands 

prinCenable [on!off] 

Pript Enable. This command turns the "master' . ..\nalyzer Print Enable 
paramet~r oc or off .. When Print Enable is off. then no reports will be printed. 
Wh~n Pnnt Enable IS on, then all enabled reports will be printed. Remember 
tha, individual reports will not print Wlless they are enabled indi"iduallv and 
Pri4tEnable has been set to "on", . 

l'tfin.. A.bbr. 

Arguments 

Example 

prinCeI7able? 

prince 

on enabled reports will print. 
off .. 0 report:; will print 

princenable on 

Print Enable Query. Returns the current state of the Prim Enable parameter. 

Min. Abbr. 

Returns 

Example 

pl1nt_e'? 

[on,oiI] 

print_enable? 
PRIXT_EN."-BLE ON 

(comm~d) 
(response) 

prinCport [ parallel! gpib I serial] 

Print Port. This command selects the port on which all Analyzer reportS ".,.i11 
be printed. 

Min .. 4.bbr. 

Arguments 

Example 

Cbapter 8 Remote Conunands 

print_p 

parallel 
gpib 
serial 

selects the rear-panel "PRINTER" port 
selects the rear-panel "GPIB" port. 
selects the rear-panel "RS~232C" port. 

princporr parallel 

Page S~ 77 

Window Rate Query. R~r:.ll11.S the BER meE'.::ureci in either "the current 
\vindow inter;al.3o far. or the pre'.ious windo\v interval. depending on the semp 
ofVilN_PREV. 

}Iin. A.bbr. 

Returns 

Example 

win]eport [on I off] 

Windows Report. TIus command enables or dhables End·of·Window reports. 

Min. Abbr. \",nJ€ 

..:l.rgumen. t.~ on enables End-of·\Vlndow reportS . 
orr di.=ables End·of .. \\,incio\~· reports. 
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time? 

Time Query. Returns a quoted stri".g indicating the current setting of the 
instrument's time of day clock. 

J."'!fin. Abbr. ti? 

Returns 

E."Campte 

Chapter S Remote Commands 

<qstring> 

time? 
TIME "16:30:11.40" 

audio_vol_up [v] and 
audio_vol_dn [v] 

(command) 
(response) 

Page 8-83 

Audio Volume Up/Down. This command [:lair is used to increment 
(audio_vol_up) or decrement (audio_voLdn) the current error beeper \'olume by 
.\:. le'\,·els. 

Min. _~bbr. 

A.rgument 

Example 

audio_vol_u 
audio_ vol_d 

<)iRl>, 1, 2. 3, or 4 

audio_voLup :2 
audio_ vol_dn :2 

... ~. 

Chapter 8 Remote Commands 
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byte_fill [iJ. [bl], [b2], , .. , [bn] 

.~rgumen.ts 

Exampie 

<':\"Rl>. in ;:h.: range S to SO, in steps of 3. 
indicates ;;:he number Of~it5 in the fill pattern. 

bIt ... , bn <non-decimal nwneric(s.l> indicating the 
contents of the fill pattern. Each byte rna\-- be 
in the range: #HOO to #HFF (hex). ?-QOOO to 
#Q377Iocral.l, or "800000000 to #811111111 
(binary). 

b~'te_fill 16. "fiAA .• HFF 

byte_insert [a], [i], [bl]. ___ , [bn] 

BYT.e Insert. This command inse-rts a patrern of length i. bits. :i;tartinE' at 
address a in the edit pattern. The insert p<1ttern is indicated by byte; bl. .... bn. 

~"fin .. 4.bbr. b:o-"t0_l 

Argu.ments 

Example 

<SRI;;:., in the range 0 to 16.383, the insert 
pattern "'ill be inserted at ~his address. 

<':--:Rl>, in the range 8 to 80, in steps of S, the 
number f.lfbits to insert. 

hl. .... bn <non-decimal numeric(s)::. Indicating the bytes 
ch.:lt make up the ~.lSert pattern. Each bvt=" 
may be in the range #HOO to #HFF (hex). 
#QOOO to #Q377 (octal). or ~BOOOOOOOO to 
#811111111 (biniu,),). 

byte_insert 1600. 32, 5HFF, ~HFF, IIHOO, #HOO 
{inserts the sequence FFFFOOOO hex. into the edit 

- •• JJ ____ 1Cf\" . . ~""~,;,:,::::.o;>~~_n~r:;. 
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:J b:;.'"te_delece 

2. If a command includes .:=) bit address r~I'g\l..rr'-=nt [ai. ~hen [al :71:"~:;:: .:)~ :.:-:;:.:: 

than the length. which can be specifieri b;' ~he o}"Le_tength cOfl').Inanci. 

byte_block [a], [i], [hI], ... , [bn] 

Byte Block. This command overwrires a block of i bits in the edit: pat:tern. 
beginning at address 3 1 with the overwrite pattern indicated by bytes hl 
through bn. 

Min, Abbr. 

Arguments 

Example 

<'\'Rl>. in the range O. to 16.383. the starting 
address of the overwrite block. 

<.:·\rRl>. in the range 1 to 80. the number of 
bits to aveni/rite. 

bl. ... bn <non-decimal numeriets» Indicating the bytes 
that make up the o\"envnte pattern. Each byte 
may be in the range ;;:HOO to ;;!HFF (hexl.. 
~QOO(i to :::Q37i (ocraD. or #BOOOOOOOO to 
#B11111111 (binary). 

byte_block 4096,24. #HBS, #H10, mFF 

Byte Block Query, Returns the hex .. octal, or binary representation of the 80 
bit section of the edit pattern beginning with the bit at address a. Note that if 
there is no editing session in progress, this command will return the indicated 
80 bit section from the current word pattern. 

Min. Abbr. 

Response 

Example 

b.}'te_b? 

(aJ, (il, (bl], ... , (b2] 
in format: <:N"'Rl>. <l\iRl>. <non~dec. numenc{.:;» 

byte_block? 500 
BYTE_BLOCK 500, 16, #H12. #HFI 

0" NOTE: If address [a] is within 10 bytes of the end of the pattern, then less than 
10 bytes will be returned. A.lso, if the last byte of the pattern is included in the 
reqU:-ested block, and this b:y'te contains one or more unused bi~, then these bits 
will be returned \vith a value ofO. 
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Recall Mark Density Pattern. This command recalls a 5elected mark (pulsel 
density pattern frOIn PROM and makes it the current word and the active 
pattern. 

}din. Abbr. 

Argu.ments 

Example 

1'8 02.5fc) mark density pattern 
1/4 (25%) mark density pattern 
1/2 (50%) mark densie}' pattern 
314 (i5'f'd mark denshy pattern 
7.:8 (8i.5~) mark den.sity pattern 

recalLmark m ,;"_8 

":.1. 
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IiI NOTE; This command is found in the ~-\nalyzer com.mand se! JnJy 

byte_sync? (Analyzer only) 

Byte Synchronization Query. RetilrIls a single decimal digit whi~h 
represents the current long.word 5)"l1c!tronization threshold, as explained in 
Table 5-2. 

Min. Abbr. 

Returns 

Example 

ediCbegin [nl 

byte_.s:'!,--nc'? 
BYTE3'iNC4 

Edit Begin. You must issue this command to t,he instrument before starting an 
editing session. In effect this command loads the conrent3 ofa word memory 
iocation .3pecified by n into a 3cratch pad memory location. Once in the scratch 
pad memory it can be edited. uploaded to the controller, or sa .... ed to the .same or 
a difi'erent memory location. You also mlist issue the edit_begin command 
before downloading a word pattern to the instrument. 

edicb 

Arguments n <~1:?-, a decimal number in the range·1 to;.. i, 
,v·here·1 indicatf?s the current word pattern and 0 
r.hrnl1<Th 7 innl,.::Ii'p $I .;;:~n;pn wnrvl T>~tT"'''''''' 

.·.'i 
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Data Inhibit .. .. .......................................... ;ear.panel S~L-\'. EeL (50 ohms 

:0 ·2 ~: ~efm.1 

Data inhibit rat~ ............. " ...................... .. '.' as:!-"l1ChrOnolls. 1 bit oj. 500 ps 

minimum width 

Data invert .......................................................... front panel select 

Clock Outputs' 
Fonnat ................ . 

Amplitude ..... 

.. trUl~ and compliment. 

" variable, 500 m \" to 2.0 V, in 50 

mVsteps 

Baseline offset.. . .. ........................................... \·ariable. ·2.0 V to +1.0 V. in 50 

Pulse top limit.. ... 

Rise/fall time$ l:20 to SOCci . 

Jitter ........................ .. 

Source impedance .... , 

Connectors ........... .. 

Error Injection 
Internal rates ..... 

External error input.. 

External injection rate 

mVsteps 

.. ..... +2 V into 50 ohms, +·t V into an 

open ioad 

. ....................... 200 ps (typical) when 

amplitude equals 1 V. 

. ............. 100 ps p.p max., referenced to 

EXTCLK 

.................... 50 ohms 

.. ................. S"L~ 

.. ... " ........................... single or 1E~n, n:=: 4, 5. 6, or 7 

....... " ..................... EeL. 50 ohms to ·2Y, 1 erro:­

per rising edge 

.................................. 50 ns minimum pulse width 

External error connector ....................................... SMA 

Auxiliary Outputs (Clock/4, Pattern Sync) 
Level ....................................................................... 200 mV p-p into 50 ohms. 400 

IT! V into high impedance 

hnpedance .............................................................. 50 ohms 

APPENDIX A 
Specifications 

~ This appendi.x: U':H5 glgaBERT700Generator and Analyzer specificmion.s. 
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1,Vljra patterns (8/16 bit). 

\\'.:.:,·d ~s:tern.5 (128K -=.?ti~.~·, '._'1:;~alleG· .. 

Table A-I Synchronization Thresholds With 128K Option Installed 

Sync. Level SER Errors/bits 

3.1E·2 2568192 

7.8E·3 25832768 

1 1.9E.3 256,131072 

9.7E,4 I 256.262144 

J.8E·4 25652428a 

2.4E·4 256. 1048576 

1.2E·4 256.2097152 

cUE,:; I 256 4194304 

3.0E·5 256.8388608 

Measurements 
BER ............. . 

. Total bit errors .......... .. 

Appendix.A Specifications 

. .. , ......... , ................. " .... three simultaneous: Totalize. 

Window, and Test. displayed as 

9.9E·Ol to <1.0E-16 

.. ........... ",,, ..... , ...... three simultaneous: Totalize, 

Window. and Test, displayed as 

o to 99999999 

.......... BE&bit en'Ors since.la::;t 
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Analyzer Specifications 

Clock Inputs 
Fonnat, ... , ...... . .................... , ..... , .................. Differential or single-ended 

Frequency range ...... 

Input level .......... . 

Input threshold 

Impedance ......... . 

Termination vol tag.: , 

Data Inputs 
Fonnat ..... .. 

..................................... 150 kHz to 705 .MHz 

. ........................ 500 mV to 6.0 V p-p 

. ,,'ariable. -3,00 V to' +4.50 V. in 

.50 mV steps 

. ..... 50 ohms 

....... selectable. GND. ·2 V. +3 V. or 

.'I.e 

..... , .......... " .............. , ... ~RZ·L. true or inverted. 

differential or single·ended 

.lnput threshold.. . .................................. . .... ,,·anable. -3.0 V to + 4.5 V in 

50 mV steps 

........................... 500 mV to 6.0 V p-p Input amplitude ...... 

Terntination voltage 

Impedance ............. ; .. 

Delay relati,,'e to dock. 

Connectors .. , .. 

Reference Data Input 

.................... selectable. GND, -2 V. +3 V, or 

AC 

.............. 50 ohms 

........... yariable: 0 to 4.00 ns in 20 ps 

steps 

......... SlL-'\ 

FOrDlat ..... .............................................................. :: .. tRZ·L true 

Input threshold ................................................... ,'/ariable: ·2.0 V to +1.0 V in 

50 mV steps 

Input amplitude ...... ............................................. 500 mV to 6.0 V p.p 

APPENDIXB 
Default Settings 

~ TIlis appendix list.:; facror:'.' ,jef:lul( ;;e~tL'lgs for ~he gfga8ERT700Generawr 

and :\nalyzer . 
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Operating tempe~amre ran'f'e ............................... to 50 de'g'r~e5 r: 

Mechanical 
Weight, 

Size ... , ....... 

.............. 10 Kg (22 lb . .l 

. .. 152H x 366W x 340D mm 

(6" x 14.4" x 13.·f') 
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Generator Factory Default Settings 

Clock Source and Frtaquency 

External Clock mode , .. , ..... " ......................... ", ..... DiT. GND termination 

FrequeI).cy (current) ........ , .. ,,, ........... , ................... ';'05,QOO MHz 

Frequency memories (0 through 9) .... " ................. 705.000·MHz 

Frequency step ::;lze.,................... ·· ................ , .... 100.000 MHz 

Clock and Data Output"; 

OUtput cIock ampl!tude 

Clock ba.seiine offset .... 

Output data amplirude ... 

Data baseline off.=et. .. 

Error injection rate ......... .. 

Appendix B Default Setting.:; 

.. 1.50 \'olts 

. ...... ·0.7,5 \'oles 

...1.50 volts 

..,,-0.75 \'olts 

. ... ,., .•.. 0££ 

Functions Shared by Generator and 
Analyzer 

Data Pattern (Standard) 
Current PRBS pattern 

Current word length ........ . 

Current word pattern .... . 

Word memories (Q through 7). 

Active pattern ........ . 

Data In .... ert ........ . 

\Vord Order .. . 

Data Pattern (128K Option) 

CWTent ' .... ord length .. 

Current word pattern 

. Word memories 10 through iL. .. 

Pattern S}l1c. puise . , 

.PX 7 127·lJ 

..16 bits 

.A .... ~ 55 

, ....... same as·current ~ord 

.. ..... PRBS 

.... off 

.. LSB first 

. ... 8 bytes 

... A.:\55A35A .. A .. 4.55A55A 

.;same as current \yora 

.............. 0 

·.·r.,'· 

Page B·5 

....•.. , 

Page B·3 

: .. ' 

Appendix C Opt'.ons Page Col 

APPENDIXC 
Options 

m This appendix explams the options available ..... ich your gigaBERT700 Generator 

and Analyzer. 

OPTIONS lR. 1 T-R"ck .lIOn",. 

This option adds the rack :Il0Unt as.:;embly to the analyzer and generator. 

OPTIONS 2,A. 2R. 2T--5 ohm Impedance. 

TIus option' changes the nOr;"Jna! iD::.pedance of the following gigaBERT700inputs 

and outputs from the standard 50 ohms w is ohms: 

Analyzer: DATA. DATA-BAR. CLOCK. CLOCK-BAR . 

Generator: DATA. DATA-BAR. CLOCK, CLOCK·BAR. 

The nominal impedance of all other signal inputs and outputs remains 50 ohms. 

OPTION4S 

Appendix B Default Settings 

Printer 
P'or, .. 

Print enable .... 

Window Measurement Process 
Mode ................. . 

Bits , ................ ,' 

Seconds 

End-of-Window reports .............. .. 

Test Measurement Process 
Te.:;t mode ..... 

Timed test incer:al.. 

Page B·"";" 

::m 

. ... bies 

..... 1.0£+9 

. ... off 

. .... ~H!led 

... 00:1)/):30 
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Functional Test 

To functionall:: ~cs[ the sigaBERT~O'1, \:om~~~: ~h.€' Gen~:"at,)r ':~ :~":,= A . .n~yze~ anc co:-~.nnn 
their correct operation lS described below. 

Note 

In these procedure~, the,Generator and .~a1yzer are remmed to 
their default setting.;;, The word memories win be res~t. If l.'OU have 
entered word patterns that you do not waoe to lose. use a GPIB or RS-
232C controller to save them before beginning these procedures. 

Cl Step 1: Make connectiom: appropriate to the options installed as follows: 

Connections for Functional Test 

Option I From ; To i Comment , 
! 50 ohm. SMA coax ! RX Cleek Standard Instrument TX Clock 

TX Not Clock i AX No: Clock ~ 50 ohm. SMA coax 

j RX Oa!a ~ 50 Ohm. SMA coax 

) RX No: Data l 50 ohm. SMA coax 

75 ohm Option TX ClOCK ] RX Cioek: 1 is ohm. SMA coax 1 

I RX Not Glock 
, 
I 75 ohm, SMA coax! TX Not Clock 

TX Data I RX Da1a . r"75 ohm. SMAcoax 1 

TX Not Data I RX Not Data ! 75 ohm, SMA coax! 

'This Dlay be accomplished by using S)'L~. to BNe adapte~-s. and 75 ohm BNe coa.'<ial cables. 

See Figure 1 for Setup of FWlctional Test. 

CJ Step 2: Reset both the Generator and Analyzer to their factory default settings. Press 
the 'CLEAR' key in the PATTE&." section, the '1'ISB(1)' key and the 'VIEW Al'1GLE' 
key, and hold down all three keys while cycling the power. 

The message DEFAL'L T SETI'INGS should appear briefly on the display of each unit, 
followed by the gigaBERT700 logo. before the functional display appears. 

Q Step 3: At the Generator, verify that error injection is off (you should see ERR OFF on 
the display). If error injection is on. press the 'SINGLE' key in the ERROR INJECT 
section to turn it off. 

gigaBERT700 Generator & Analyzer Accep1ance Test 

Tektronix: 
/ 

Customer Acceptance Test 

For 

gigaBERT700 Generator & Analyzer 

NonCE TO ALL PERSONS RECEIVING THIS DOCUMENT I 
THIS DOCUMENT IS ONLY CONDITIONALLY ISSUED. AND NE:THEF. RECEiPT NOR POSSESSiON I 
THEREOF CONFEAS OR TRANSFERS ,l,NY PUG;;! :N. OR UCENSE TO liSE. THE SUBJECT MArTER 
OF THE DOCUMENT OF! ANY DESIGN OA TECHI'I!CAl !"'J~ORMATION SHOWN THEREON. NOR ANY 
RIGHT TO REPRODUCE THIS DOCUMENT OR ANY PARi' Tfo:EREOF. EXeE?T FOR MANUFACTURE 
BY VENDORS FOR TEKTRONIX AND FOR MANUFACTURE UNDER THE CORPORATIONS WRIITEN 
UCENSE. NO RIGHT TO REPRODUCE THE DOCUMENT IS GRANTED UNLESS BY WRITTEN 
AGREEMENT WITH OR WRITTEN PERMISSION r:ROM THE CORPORATION. 

Revisi lU History 

Date 

9/29/94 

. 9/3/96 

Description 

Initial Release 

Change :.tame to TektroIL,,( 

gigaBERTiOO Generator & Analyzer Acceptance Test 

Paaes Affected 

Whole Document 

vVhole Document 

.~. 

","""', 

Confirmation of Buttons and Indicators 

U Step 46: R;-:~~ O()7::' ::\E ·,3.eIle-ratv:' ~".d :'.:-, :'::"'L:::- by =:;c. ::".c ?'~\\';:~' 

'Q Step 47: Verify the :'oilo\\ing Gt:ner::uor LEDs. 

Section ION 

CLOCK FREOUENCY 

PATTERN PRSS 

OUTPUT I DATA 

ERROR INJECT 

Left Side 

I OFF 

I RE':ALL 

~ SAVE 

i EXT 
I 
! WORD 

! REGALL 

: S;"'iE 

: WORD LENGTH 

, Fl . F4 

8;,51 . S 

: CLOCK 

: ;NVE.::l:T OA T.<\ 

; RATE 

: PANEL LOCK 

i GPIB ADDR 

; LOCAL 

Q Step 48: Verify the Generator LEDs and buttons operate by toggling the follo ..... ing 
buttons and observing the LEOs turn O~ and OFF, 

Section 

Left Side 

LED/Button· 

PANEL LOCK 

GPIBADDR 

! Indicator 

I
ON.OFF 

.ON·OFF 

a Step 49: Verify the Analyzer LEDs and buttons operate by toggling the follo ..... ing 
buttons and observing the LEDs turn ON and OFF. 

Section 

Left Side 

LEO/Button 

PANEL LOCI( 

ADDR 

gigaBERT700 G.enerator & Analyzer Acceptance Test 

Confirmation of Error Injection Rates 

! Indicator 

ION ·OFF 

\ ON -OFF 

a Step 28: In :he .'!'_'1alyzer ERROR DETECTIO~ section. pr~';;:;: ~he ·DIS?L-\. Y SELECT 
key until there 15 an :c (infinity) symbol on the illsplay pr~ceciing th~ error race. 

D Step 29: At the Analyzer. press the 'CLEAR' key in the ERROR HISTORY ,ection. and 
press the ;CLEAR' key in the ERROR DETECTION section to clear the history LEDs 
and error rate display. 

D Step 30: In the Generator ERROR INJECTIO~; section. press the 'Sr:,GLE' key and 
confirm on the Analyzer the BIT LED (in the ERROR HISTORY section) lights and that 
the displayed error total increases by one each drne you press the ;SI)1GLE' key. Press 
this key at least 20 times. 

Note 

Press the :SL,,{GLE' k.ey briefly. If you hoid it down. the Generator 
injects errors repeatedly :!ltO the data s~!';am. 

:J Step 31: In the ERROR HISTORY :section. press the 'CLEAK key to dear the histor:y 
LED,. 

:l Step 32: In Generator ~RROR r:";JECTIOi\; section. press thf: 'RATE' ke\". ERR 1£-7 
\N:ill appe-aF on the display. The ERROR I.:.'\·JECTIO~ LED should be on s~eadilY. 

o Step 33: In the Generator ERROR DETECTIO:'; section. press the 'CLEAR' key to 
dear the totalize error display. 

o Step 34: Wait 15 seco.nds. then can finn tha~ the error rate displayed on the Analyzer 
matches the Generator injected error rate and that the Analyzer BIT LED in the 
ERROR HISTORY section is lighted. . 

CJ Step 35: In the Generator ERROR Ii\JECTION section. press the ·RA.TE' key once to 
select the next error rate. 

D Step 36: Repeat steps 33 through 35 until all Generator error rates ha\'e been verified 
and EXT appears on the Generator display. Press the Generator 'ERROR RATE' key 
once more to turn off error injection. 

Q Step 37: Look straight at the· Generator LCD paneL Depress the VIEW AJ.\TGLE button 
until yt'u .see the darkest digitS. Change the venical angle from which you view the 
display and adjust the clarity by depressing the VIEW Al"-rGLE adjust button. This is to 
verify that the contrast of the display can be optimized for the user's vie'wing angle. 

D Step 38: Repeat Step 37 for the Analyzer. 

Q Step 39: Set the Generator and the Analyzer to Factory Default settings. Verify that 
the Analyzer SYNC LOCK light illuminates. Push the CLEAR key in the ERROR 
mSTORY section. Record the delay value shown on the display (lower left display area) 
for later use. De-select AUTOSEARCH on the Analyzer. Press the 'DEL'\Y' key in the 
inPUt Section of the Analyzer. Var:;.· the delay using the ;UP' and iDOWN' arrow keys in 
the input section of the A.nalyzer ll..Tltil the PHASE light in the ERROR HISTORY 
section illuminates. Manually return the Analyzer delay setting to that recorded above. 
Verify that the PHASE light can be extinguished by the 'CLEAR' key. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

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

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

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

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

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

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

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


