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Operating the HP 71600B Series Error Performance Analyzers &
Pattern Generators

.Using the HP 70004A Display

The HP 70004A display serves as the front panel for instruments in the HP 71600B Series
Systems, and as your window for viewing current system configuration and measurement
results. The HP 70004A display has fourteen softkeys , (seven on each side of the screen)

and a number of (FIXED LABEL ] keys above and below the screen.

SOFTKEYS

A\
/[

7~

D000 00

O[T
Blolo ——
-

sleros| U

\
FIXED LABEL DISPLAY  NUMERIC

KEYS KNOB KEYPAD
Figure 2-1. HP 70004A Display

Key Notation

Throughout this manual softkey indicates softkey labels and indicates fixed
label keys.

Instrument Softkeys

The following description refers to instrument (pattern generator and error detector module)
softkeys, refer to the HP 70004A Display Operating Manual for an explanation of display

softkeys.

The fourteen softkeys are split into two columns of seven keys referred to as the left-menu

and the right-menu. The keys in the left-menu are the top level keys and are used to select
major functions or groups of functions. When a left-menu key is selected it is underlined. The
right-menu keys are subordinate to the currently selected (underlined) left-menu key, and are
used to selec ions or parameters relevant to the left-menu selection. For example, if the
: attern softkey is selected, the right- menu softkeys enable the user to

select from a choice of PRBS or user defined patterns.
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Multi-State Functions
Some softkeys switch between two states, such as LDGGING DFF ON and SYNCAUTO/HAN . An
underline on the key labels indicates which keys and conditions are selected.

Fixed Label Keys

Fixed Label keys select major system functions such as PRINT, PLOT, INSTR PRESET,
DISPLAY or MENU. The two most important keys (DISPLAY) and (MENU), are explained in
the following paragraphs. Refer to the HP 70004 A display Operation Manual for detailed
information on Fixed Label Keys.

Display Knob

Use the knob to change parameters and select other operating values.

Numeric Keypad

Use the numeric keypad to enter numeric values.

To Set Up the Display

To configure the system correctly it is important to first set up the display, and then configure
the display to show instrument or module status. System functions are therefore split into two

groups as follows:
m Display Functions
a Instrument Functions

These functions are explained in the following paragraphs.

Display Functions

Display functions are accessed using the fixed label key. Pressing the key
provides the softkeys on the left and right of the display as shown below, enabling display
functions to be set up. Refer to the HP 70004A display Operation Manual for detailed

information on display operation softkeys.
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RLTSEA (D 145540 MAY 23, 1985 DISP
MAIN
Hard Data Normal DISPLAY
Copy PRESET
Pattern. PRBS 2~23-1
Mass Trigger Pattern: 06000000000000000000000
Storage NEXT
Trigger Mode: PATTERN INSTR
Adjust
Cotor Data Amplitude: 850.0 mV
Data High Level: -%00.0 mv ( 0 V term)
Cenfig REPORT
Display Data Output Delay: Os ERRORS
Address Clock Amplitude: 850.0 mV
Map Clock Frequency: 1000 GHz
INTEN
misc ADJUST
\. -)
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Instrument Functions

Instrument functions are accessed via the fixed label key. Pressing the key

enables softkeys which give access to all instrument or module functions, as shown in the

following figure for the erro

r detector module selection.

r
[RT_1i%) 62:23:23 FEB 2, 1892
select | HP 7€BY4Y28 ERROR DETECTOR (Maln Results) (8,17)
pattern
Error Count: -----
select Delta Errar Count: B
page Errar Ratlo: me=-
Delta Errar Ratio: B.P8Be+@P
dat o/p Clock Frequency: 18@8.8 MHz
err-add Power Loss Secands: ~ -----
Sync Loss Seconds: -o=--
Date - Time: 1992-B2-42 B2:13:48
trg o/p
clk asp| HP 7dB44B PRTTERN GENERATOR (Status) (1,18B)
) Data Norma!
dat i/p Pattern: PRBS 2+23-1
clk 1/p Trigger Pattern: §2GBOBENABIRABERARAREDA
Trigger Mode: PRATTERN
Internal Clack Freq: 1,88B,DBEB,BER Hz
gating fAspl Hi-Lvi Atten  Tera
Data: SP@.8 =V B.p@8 U 8.d dB v
aore Clack: 5P8.9 aV 258.8 aV 8.8dd 8V
Data Dutput: ON, Delay B s, Optimize DATA
1 of 2
.

2415-1

a+1p-1

247-1

user
pattern

more
1 of 3

v

Figure 2-3. instrument Softkeys for Master/Slave Operation

r

L |[%) 82:19:28 FEB 2. 1932

select

pattern

edit
usr-pat

select
page

Iogging

dat i/p
clk i/p

gating

more

(Main Results) (8,17)

HP 7@8B42B ERROR DETECTOR

Error Count: ~  -----

Detta Errar Caunt: B

Error Ratio: ~  -e---

Delta Error Ratio: 8.BdBe+@8
Clock Frequency: 1P€8.8 NH:

Power Loss Secands:
Sync Loss Seconds:
Date - Tiame:

1992-82-@2 B2:15:52

1 of 2

.

da15-1

2+18-1

247-1

user
pattern

more
1 aof 3

v

Figure 2-4. Instrument Softkeys for Master/Master Operation
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Making Your First Measurement

Introduction

The following procedure is designed to give you confidence in using the Display
keys and Sc';ﬁ:i:eys by performing a simple error measurement. It shows you how to cable
the system and set up the pattern generator and error detector modules to perform a

simple back-to-back error measurement. The procedure also introduces you to many of the

instrument operating features.

Note It is assumed that the system is configured for master/slave operation. If your
system is configured for master/master operation refer to the master/master

d procedure on page 2-14.

Procedure

Ensure that 50 ohm cables are used to connect the module IN/OUT ports. All the cables,
adapters and terminations you need are contained in the HP 15680A RF Accessory Kit.

1. Connect the HP 70311A or HP 70312A clock source CLOCK OUT port to the pattern
generator CLOCK IN port. Refer to the HP 70311A and HP 70312A Clock Sources
Operating and Calibrating manual for advice on setting clock frequency. If you are not
using an HP 70311A/HP 70312A clock source, connect a suitable external clock source to

the CLOCK IN port.

2. Connect the pattern generator DATA OUT and CLOCK OUT ports to the error detector
DATA IN and CLOCK IN ports respectively. Terminate any unused ports with 50
ohm terminations (HP part number 1250-2153). See figure 2-5. Ensure the HP 70001A
mainframe and HP 70004A display rear-panel HP-MSIB ports are connected. Information
on HP-MSIB cabling is given in the HP 71600B Series Installation and Verification

manual.
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Figure 2-5. System Back-to-Back Connection

Initial Switch-On

3

Switch on power to the HP 70001A mainframe and the HP 70004A display. The
mainframe I/O led and all display LEDS will illuminate and then extinguish after a few
seconds. The display will cycle through a range of colors, give a display indicating HP
70004A DISPLAY and a message stating For instrument display press DISPLAY then
NEXT INSTR, and finally display the status of the module selected before the last power
down. The ACT LED on the module selected will be illuminated. Wait until the display
settles to indicate module status before continuing with this procedure. If module status

is not displayed press then NEXT 1

Note Softkeys that are selected are displayed in inverse video or are underlined.

v
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Setting the system to a known (default) state

4. Press the key, then the green key. This sets the pattern generator
and error detector modules to their default values. A list of default settings is given in
Appendix A. The display should be as follows:

4 Yy
[(RT |3 82:28:53 FEB @, 1892 B3ER
sefect | HP 78B428 ERROR DETECTOR (Main Results) (8,17) 2431-1
pattern
Errer Caunt: ~  -----

select Delta Errar Count: B 3s23-1
page Errar Ratlo: - —

Delta Error Ratio: B.B3Be+8D
dat a/ Clock Frequency: 1B8B.B MHz
e:r-:d: Power Loss Secands: ~  ----- 2415-1

Sync Loss Secands: 0 -----
Date - Time: 1992-82-82 B2:25:19

trg a/p 2418-1
clk a/pj HP 7@B41B PRTTERN GENERATOR (Status) (1,1B}
) Data Norsal
dat isp Pattern: PRBS 2+23-1 247-1
clk i/p Trigger Pattern: 8PEBGPERAREPEDARABARARE
Trigger Mode: PRATTERN
Internal Clock Freg: 1,88D,88B, B8R Hz user
gating fispl Hi-Lvl Atten  Ters pattern

Data: 5P6.8 WV Bégﬂg g g.g gg g v
Clock: 506.8 aV 250.8 » . v

sore : . sore

1 of 2 Data Qutput: ON, Delay B s, Optiaize DATR { of 3

C J

Automatic Clock-to-Data Alignment

This feature aligns the clock and data inputs such that the error detector samples in the
middle of the eye (in the time axis). See page 5-23 for a more detailed explanation of
clock-to-data alignment.

5. Press the left-menu idat softkey.

6. Press the right-menu CLK softkeys. If clock-to-data alignment is successful a
message Clk-Data Alzgned Eye Width=***ps is displayed at the bottom of the display.

To Select a Measurement Gating Period

7. Press the left-menu - softkey. The gating mode currently selected is MANUAL (see
right-menu), try selecting a 10 second SINGLE gating period.

‘ 0D, use the numeric keypad and - softkey
to select a 10 second ga.tmg penod Proceed to step 9, or read the following note for
alternative gating choices.

Note The instrument is currently set to gate by time; two other gating period
choices are also provided, they are: gate by errors and gate by bits. To select
# either of these gating choices select the following softkeys in the order given.

m Select the mors f2 right-menu, and select GATE : ERRS or GATE BYBITS

® Select the 'mo
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® Select the appropriate ERRORS or BTS softkey

To Start a Measurement
9.

and press EXI‘I‘ .

Press the right-menu RUN GATING softkey. Note the illuminated Gating LED on the error

detector module front panel and the Gating flag at the top left of the screen.

Viewing Results and introducing Errors int

10. Since there were no errors introduced into the
introduce errors into the system and obtain a

the followxng

o the System.

system there are no errors measured. To
meanjngful result proceed as follows:

r m
T ] g2:31:4% FEB 2, 1992 [THENT ]
select | HP 7@B42B ERROR DBETECTOR (Maln Results) (8,17} [POLRITY
pattern NORMINY
Error Caunt: ]
select Delta Errar Count: B OATA
page Errar Ratio: B.BERe+8B ECL
De‘l:ta Er;ar Ratio: B.Bﬂg:;%
dat a/1 lock Frequency: 1B@B.B HH: ATA
“3—79‘2 Power Loss Seconds: ] 0
err-add AMPLTD
—_— Sync Loss Secands: B
trg o/p Date - Time: 1992-82-82 B2:28:89 DRTA
clk o/p| HP 78B41B PRTTERN GENERRTOR (Status) (1,1B) {RI-LEVL
) Data Narsal
dat i/p Pattern: PRBS 2423-1 ORT O/P
clk i/p Trigger Pattern: 39034PQPAPABERARapeeand  |DELAY
Trigger Mode: PATTERN
Internal Clock Freq: 1,B88,88P,BER H: DAT 0/P
gating flapl Hi-Lv Atten  Term ON OFF
Data: 5P8.8 sV B.B@R V g.ﬂ dB av —
Clock: 586.9 aV 258.8 oV .8 dB gv
uore : L. more
1 of 2 Data Output: ON, Delay B s, Optisize DATA { of 2
. v,

12. Select the

To Add Single Errors to the Data
13. Press the ERR-ADD S GLE softkey.

To Select a Fixed Error Rate

14. Select EBLR—ADD XED, then fl xed rat

f 2 right-menu, then press the e:
right-menu prov1dmg error add softkeys is dlsplayed

dd softkey. Note that a_new

- from the right-menu.

15. Select a fixed error rate from the menu displayed using the appropriate softkey. Press

EXIT, then 'EXI'I' again to return to the main

menu. The error rate selected will be

dlspla,yed at the top right of the pattern generator display, and the error detector will
have an Errors flag at the top right of the display.

Artisan Technology Group - Quality Instrumentation ...
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To Add External Errors

16. Connect an external error signal source to the pattern generator rear panel ERROR
INJECT input. A single error is added to the data output for each rising edge at the

input.

To Begin a New Measurement

display is given in the following figure.

p
[R 1) 82:35:23 FEB 2. 1982 [THERU ]
select | HP 788428 ERRDR BETECTOR (Main Results) (8,17) IRUN
pattern SRTING
Error Count: 18,B@p
select Delta Error Count: 188 STOP
page Errar Ratio: 1.P@Pe-@6 GATING
Delta Errar Ratio: 1.p@8e-86
dat 0/ Clock Frequency: 18@8.B MH:
e:r-:d: Power Loss Seconds: B HANUAL
Sync Loss Secands: B
Date - Time: 1992-B2-82 B2:31:49
trg o/p SINGLE
cik a/p| HP 788418 PATTERN GENERATOR (Status) (1,18) |—
. Data Norsal Error Add le-b
dat i/p Pattern: PRES 2423-1 REPEAT
clk i/p Trigger Pattern: 8P@PERGPARERARADEBABERA
Trigger Node: PRATTERN
Internal Clack Freq: 1,B@B,BE&P,BAR Hz GRTING
gating Rapl Bi-Lvl fitten  Term PERIOD
Data: 5B8.8 eV p.pap vV g.ade @V
wore Clock: 98d4.8 aV 258.8 2V 2.8 d8 av sore
1 of 2 Data OQutput: ON, Delay B s, Optisize DATR L of 2
.

~

18. The error detector (Main Results) are displayed; this is only one of se
select to view error detector status or configuration. Press

menu on the right of the display changes to the following:
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r ™)
RTT (%) i8:P1:1B 24.P4.1392 FENT ]
select | HP 788428 ERROR DETECTOR (Main Results) (8,17) [USER"S
pattern PRGE
Errar Count: 18,888
seiect Delta Errar Count: 188 INPUT
page Errer Ratio: 1.88Be-85 STRTUS
Delta Error Ratio: 1.880e-85
dat a/p Ciock Frequency: 999.95 MHz NAIN
err-add Power Loss Secands: B STATUS
Sync Loss Seconds: B
Date - Tiae: 1992-B4-24% 11:37:47
trg a/p HAIN
clk o/p] RP 788418 PRTTERN GENERRTOR (Status) (1,1B) |RESULTS
Data Normal Error Add le-b
dat 1/p Pattern: PRES 2423-1 INTERUL
clk i/p Trigger Pattern: BBEBABARGBEBGPERABERERE  |PESULTS
Trigger Node: PRTTERN
Internal Clock Freq: 1,888, BEB, BEB H: ds1 178
gating Rupl Hi-Lvl Atten  Ters RESULTS
Data: Sﬁg.ﬂ sl B.BEB V 6.8 dB gv
Clack: 5P8.8 mV 258.8 aV 8.8 dB gy
more : . nore
{ of 2 Data Output: ON, Delay B s, Optiamize DATA L of 2
. w

19. Try selecting each of the right-menu softkeys and view the error detector display for each
page.
This concludes your first measurement using an HP 71600B Series System.
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Master/Master Configuration

Introduction

In certain applications it is desirable to configure the HP 71600B Series error detector and
pattern generator as independent modules (HP-MSIB masters). For example where you wish
to setup different patterns in the pattern generator and error detector.

Note Full instructions on how to configure a module for master or master/slave
i operation is given in the HP 71600B Series Installation and Verification

g Manual.

Master/Master Softkeys
Only softkeys relevant to the module status currently shown are displayed.

The right-hand menus corresponding to a left-hand menu selection are unchanged from those
in master/slave operation, except that in the error detector the alternate word pattern is not

available from within the select

Refer to Chapter 4 for a detailed description of pattern generator and error detector softkeys.
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