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Operating the HP 716WB 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 cur configuration and measurement 
results. The HP  70004A display has fourteen (seven on each side of the screen) 
and a number of (-1 keys above and below the screen. 

SOFTKEYS 

FIXED LABEL DISPLAY NUMERIC 

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

Key Notation 

Throughout this manual indicates softkey labels and (-3 indicates fixed 
label keys. 

Instrument Softkeys 

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

The fourteen softkeys are split into two columns of seven keys referred t o  as the left-menu 
and the right-menu. The keys in the left-menu are  the top level keys and are used t o  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  se arameters relevant t o  the left-menu selection. For example, if the 
left-menu 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 An 
underline on the key labels indicates which keys 

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 ( e l ,  are explained in 
the following paragraphs. Refer to the H P  70004A 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: 

Display Functions 

rn Instrument Functions 

These functions are explained in the following paragraphs. 

Display Functions 

Display functions are accessed using the LDlSPLAY] fixed label key. Pressing the [DlspLAy) 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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a 1&55:40 MAY 23. 1989 

Doto Normal 

Pattern PRBS 2-23-1 

Tr~gger Pottern 00000000000000000000000 

Tr~gger Mode PATTERN 

Data Ampl~tude: 

Data H~gh Level- 

850 0 mV 

-900.0 mV ( 0 V term) 

0 s 

850.0 mV 

1.000 GHz 

Figure 2-2. Display Softkeys 

- - 
DlSP 

DISPLAY 
PRESET 

NEXT 

INSTR 

REPORT 
ERRORS 

INTEN 

ADJUST - - 
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Instrument Functions 

Instrument functions are accessed via the (MENU] fixed label key. Pressing the [MENU) key 
enables softkeys which give access to  all instrument or module functions, as shown in the 
following figure for the error detector module selection. 

UP 70B'i2B ERROR DETECTOR ( l l a l n  Results)  

se l ec t  
page 

dat o/p 
err-add 

t r g  a l p  
c l k  o l p  

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

dat i / p  
c l k  i l p  

ga t  l n g  

more 
i o f  2 .  

p a t t e r n  

e d i t  
usr-pat 

se l ec t  
page 

dat i / p  
:Ik i l p  

gat l n g  

more 

Er ror  Count: - - - - -  
D e l t a  Er ror  Count: 0 

Er rar  Rat io:  ----- 
De l t a  Er rar  Rat io:  0.  08Be+BB 

Clock Frequency: 1080.0 HHz 
Power Loss Seconds: ----- 

Sync Loss Seconds: ----- 
Date - Tlme: 1992-02-82 02:19:Y8 

HP 78B'iIB PATTERN GENERATOR (Status1 (1,lBI 

Er ror  Count: ----- 
D e l t a  Er ror  Count: B 

Er ror  Rat io:  ----- 
D e l t a  Er ror  Rat io:  B.BflBe*BB 

Cl act Frequency: 1BBB.B HHz 
Power LDSS Seconds: ----- 

Sync Loss Seconds: ----- 
Date - Time: 1932-02-02 02:15:52 

2*23-1 

2*15-1 

'2110-1 

Data Normal 
Pattern: PRBS 2 ~ 2 3 - 1  

Tr lgger  Pattern: 000B00000B80B0000000000 
Tr igger  node: PRTTERN 

I n t e r n a l  Clock Freq: 1,000.000,000 Hz 
Amp 1 HI-Lv l  A t ten  Term 

Data: 500.0 mU 0.000 U 0.0 dB 0 U 
Clock: 500.0 mU 250.0 mU B.O dB 0 U 
Data Output: ON, Delay 0 s, Optimize ORTR 

T Jm 02:13:2B FEE 2, 1932 nENU 1 
se l ec t  I HP 7 0 B W  ERROR DETECTOR (Hain Resu l ts )  (0.17) 2A31-1 

2*?- 1 

user 
pa t te rn  

'Ore 

1 o f  3 

tA23-1  - 
2*15-1 

2*1B-1 

zA?- 1 

user 
pa t  t e r n  

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

Introduction 

The following procedure is designed to  give you confidence in using the Display (j-) 
keys and Softkeys by performing a simple error measurement. It shows you how t o  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 I t  is assumed that the system is configured for masterlslave operation. If your - 

system is configured for masterlmaster operation refer to the master/master 
procedure on page 2-14. 

Procedure 

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

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. 

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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7000LA DISPLAY 

ERROR DETECTOR 

MAINFRAME 

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

~itial Switch-On 

Switch on power to the HP 70001A mainframe and the HP 70004A display. The 
mainframe 1/0 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 be with this procedure. If module status 
is not displayed press (DISPLAY) then 

- - 

Note Softkeys that are selected are displayed in inverse video or are underlined. 
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Setting the system to a known (default) state 

4. Press the (MENU) key, then the green ~ N S T R  PRESET] 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: 

f 
E 
select 
patterr 

se lec t  
page 

dat alp 
err-add 

t r g  olp 
c l k  o lp  

dat i l p  
c l k  i l p  

gat lng  

more 
1 a f  2 

02:28:53 FEB 2, 1992 USER 1 
HP 7 0 B W  ERROR DETECTOR (naln Resu l ts )  (0,171 2631-i 

Error Count: - - - - -  
De l t a  Error Count: 8 

Error Ra t i o :  - -- -- 
De l ta  Error Rat io :  0.B0Be40 

Clock Frequency: 1088.0 HHz 
Power Loss Seconds: - - - - -  

Sync Loss Seconds: - - - - -  
Date - Time: 1992-02-02 02:25:19 

HP 70BY1B PATTERN GENERATOR (Sta tus)  
Data Normal 

Pat te rn :  PRBS 2 4 3 - 1  2A7-1 
Trlgger Pat te rn :  000000BBB00000000B00888 

Tr igger  Node: PATTERN 
In te rna l  Clock Freq: 1,000,B00.800 Hz luwr 

Amp 1 HI-Lvl Rt ten  Term p a t t e r n  
Data: 580.0 mU 0.088 U 0.0 dB 0 U 
Clock: 500.0 mu 250.8 mu 0.0 dB 0 U 
Data Output: ON. Delay 8 s, Optimize DATA !Or: - 

\ 

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 soft key. 

6. Press the right-menu softkeys. If clock-to-data alignment is successful a 
message Clk-Data Aligned, 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. 

8. Press then use the numeric keypad and soft key 
to select a 10 secon roceed to step 9, or read the 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. 

Select the more 2 of 2 right-menu, and select GATE BY ERRS or GATE BY BITS. 

Select the ight-menu and press 
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Select the appropriate o softkey and press 

To Start a Measurement 

9. Press the right-menu softkey. Note the illuminated Gating LED on the error 
detector module front panel and the Gating flag a t  the top left of the screen. 

Viewing Results and introducing Errors into the System. 

10. Since there were no errors introduced into the system there are no errors measured. To 
introduce errors into the system and obtain a meaningful result proceed as follows: 

11. Select the left-menu softkey, the right-menu softkeys will change to  
the following: 

1 02:31:Yl FEB 2, 1992 NENU 1 
se lec t  HP 7 0 8 W  ERROR DETECTOR (tlaln Resu l ts )  (8.17) POLRITY 
pa t t e rn  NORHINU - 
sel  ect 
Page 

dat o / ~  
err-ad,j 

t r g  o l p  
c l k  o l p  

dat i l p  
c l k  i / p  

gat lng  

12. Select the ght-menu, then press the softkey. Note that a n e w  
right-men add softkeys is displayed. 

Error  Count: B 
Del ta  Er ror  Count: B 

Er ror  Rat io:  B.BEBe+BB 
Oelta Er ror  Rat io:  B.BBBe*BB 

Clock Frequency: 1BBB.B t l ~ z  
Poner Loss Seconds: B 
Sync Loss Seconds: B 

Date - Time: 1992-82-82 B2:2B:B9 

HP 7 8 8 W  PATTERN GENERATOR (Status) (1.1B) 

lore 

1 of  2 

To Add Single Errors to the Data 

13. Press the soft key. 

DATA 
E CL 

DATA 
AtlPLTO 

ORTR 
HI-LEUL 

Data N o r ~ a l  
Pattern: PRBS 2*23-1 

Tr lgger Pattern: BBBBBB0B000B0BflBBBBBBBB 
Trigger Hode: PATTERN 

In te rna l  Clock Freq: 1.BBB.BBB.BflB Hz 
Amp 1 HI-Lvl  R t t en  T e r ~  

Data: SB0.B mU B.BBB U 0.0 dB 0 U 
Clock: SB0.0 mU 250.8 mU 0.0 dB 8 U 
Data Output: OH, Delay B s, O p t i ~ i z e  DATA 'Ore 

1 of 2 

To Select a Fixed Error Rate 

14. Select then from the right-menu. 

OAT O/P 
DELRY 

OAT O/P 
ON OFF - 

15. ate from the menu displayed using the appropriate softkey. Press 
ain to return to  the main menu. The error rate selected will be 

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

17. Select the left-menu softkey, then press the right-menu 
Check the error det n Results) at the end of the gatin 
display is given in the following figure. 

I R T  '1 
se lec t  
pat t e r n  

se lec t  
Page 

dat a l p  
err-add 

t r g  o/p - 
c l k  a l p  

dat i / p  
c l k  i / p  

gatlns 

more 
I o f  2 -  

82:35:23 FEE 2, 1992 
HP 78Bq2B ERRDR DETECTOR [Rain Resu l ts )  (8.17) RUN 

GRTING 

Error  Count: 18,BBB 
Del ta  Er ror  Count: 18B STOP 

Error  Ra t i o :  1.BBBe-86 GRT ING 
Del ta  E r ro r  Ra t i o :  1.BBBe-86 

Clock Frequency: 1888.8 RHz 
Power Loss Seconds: B RRNURL 

Sync Loss Seconds: 8 
Date - TI..: IPW-82-82 B2:11:19 1 

HP 7 0 B W  PATTERN GENERATOR (Status1 
SINGLE 

(1, iBl  - 
Data Normal E r ro r  Rdd l e -6  

Pa t t e rn :  PRBS 2623-1 REPEAT 
Tr lgger Pa t t e rn :  88088888888888880888BBB 

Tr igger  Ilode: PRTTERN 
In te rna l  Clack Freq: 1,888,888,888 Hz GRTING 

Amp l Hl-LvI A t ten  Term PERIOD 
Oata: 588.8 mU 8.888 U 8.8 dB 8 U 
Clock: 588.8 mU 258.8 mU 8.8 dB 8 U 
Data Output: ON, Delay 8 s, Optimize DRTR ;:fe 

18. The error detector (Main Results) are displayed; this is o pages you may 
select to view error detector status or configuration. Press note that the 
menu on the right of the display changes to the following: 
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se lec t  
pat  tern 

se lec t  
E35 

dat  a/p 
err-add 

t r g  o lp  
c l k  a lp  

dat i / p  
c l k  i l p  

gat ing 

lDre  
1 a f  2 

a l0:Bl : iB 29.0q.1992 1 IlENU I 
HP 70BW ERROR DETECTOR (HaIn Resu l ts )  (8.17) IUSER'S 

Er ra r  Count: 1B.080 
Del ta  E r ra r  Caunt: 100 INPUT 

E r ro r  Rat i n :  1.080e-06 STRTUS 
Delta E r ra r  Ratio: 1.000e-06 

Clock Frequency: 999.99 HHz HRIN 
Power L ~ s s  Seconds: 0 

Sync Loss Seconds: 0 
STRTUS 

Date - Time: 1992-Bq-29 11:37:Y7 LoTY 
HP 70BqiB PATTERN GENEARTOR (Status) (1.1~1 I ~ L T S  

Data Normal E r ro r  Add le -6  I 
Pattern: PRBS 2 ~ 2 3 - 1  INTERUL 

Tr lgger  Pattern: 8888000B088000800080800 RESULTS 
Tr igger  Node: PRTTERN 

In terna l  Clack Freq: 1,000,000,000 Hz 811 110 
Amp l HI-LvI Atten Term RESULTS 

Data: 508.8 mU 0.008 U 8.8 dB 0 U 
Clack: 500.0 mU 250.0 rU 0.0 dB 0 U 
Data Output: ON, Delay 0 s, Optimize DATA Tor: , 

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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MasterIMaster 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 t o  configure a module for master or master/slave 
operation is given in the HP 71660~ Series Installation and ~erificat'ion 
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 oft key. 

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