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ESG Family Signal Generators      

1 P re parin g  for Use

This chapter  con ta ins procedures tha t  show you  how to insta ll your  signa l genera tor  and 
how to per form a  funct iona l check to ver ify signa l genera tor  opera t ion. Also, look here for  
our  In ternet  address for  the Agilen t  Technologies ESG family.
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In sta llin g  th e  S ign al Ge n e rator
This sect ion con ta ins procedures for  proper ly insta lling your  signal genera tor :

• checking the sh ipment

• insta lling fron t  handles and rack flange kit s

• meet ing elect r ica l and environmenta l requ irements

• adjust ing the display

• select ing the signa l genera tor ’s GPIB address

• select ing the programming language

Ch e ckin g  th e  Sh ipm e n t
1. Inspect  the sh ipping con ta iner  for  damage.

Look for  signs of damage such  as a  den ted or  torn  sh ipping conta iner, or  cush ion ing 
mater ia l tha t  shows signs of unusua l st ress or  compact ing.

2. Carefu lly remove the con ten t s from the sh ipping con ta iner  and ver ify tha t  your  order  is 
complete. A power  cord and a  documenta t ion set  a re sh ipped st andard with  your  signal 
genera tor. Ver ify tha t  you  have received any opt ions tha t  you ordered.

In s ta llin g  Fron t Han dle s  an d Rack Mou n t Flan ge s
You can  a t tach  handles to the fron t  of the signa l genera tor  to facilit a te t r anspor ta t ion  of 
the inst rument . Handles a re ava ilable in  a  kit  which  can  be ordered when the signa l 
genera tor  is purchased (Opt ion  1CN), or  a t  any t ime a ft erward. Assembly inst ruct ions a re 
included with  the kit . The kit  pa r t  number  is listed in  Table 1-1.

You  can  a lso rack mount  the signa l genera tor. Hardware is available in  kit s to insta ll rack 
mount  flanges on  the signa l genera tor  withou t  or  with  handles. These kit s can  be ordered 
when  the signa l genera tor  is purchased (Opt ions 1CM and 1CP), or  a t  any t ime a fterward. 
Assembly inst ruct ions a re included with  the kit s. The kit  par t  numbers a re list ed in  
Table 1-1.

Table  1-1 Fron t Han dle  an d Rack  Mou n t Flan ge  Kits

Option De scription Part  Nu m be r

Opt ion 1CN Front  Handle Kit 5063-9227

Opt ion 1CM Rack Mount  Kit  without  Handles 5063-9214

Opt ion 1CP Rack Mount  Kit  with  Handles 5063-9221
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Me e tin g  Ele c trica l an d Env ironm e n tal Re qu ire m e n ts

Line  Se tt ings

CAUTION This product  has an  au toranging line voltage inpu t . Be su re tha t  the supply 
voltage is with in  the specified range.

The ava ilable AC power  source must  meet  the following requ irements:

Voltage:

• 100/115 volt s nomina l (90-132 volt  r ange)

• 230/240 volt s nomina l (198-254 volt  r ange)

Frequency:

• for  100/115 volt s: 50/60/400 Hz nominal

• for  230/240 volt s: 50/60 Hz nomina l

Power :

• 200 wat t s maximum

WARNING Th is  is  a  Safe ty  Class  1 P rodu ct (prov ide d  w ith  a  prote c tive  e arth in g  
grou n d in corporate d  in  th e  pow e r cord). Th e  m ain s  p lu g  sha ll on ly  
be  in se rte d  in  a  socke t ou tle t  prov ide d  w ith  a  prote ctive  e arth  
contact . An y  in te rruption  of th e  prote c tive  con du ctor in s ide  or 
ou ts ide  o f th e  produ ct is  like ly  to  m ake  th e  produ ct dan ge rou s . 
In te n tion al in te rruption  is  proh ibite d .

CAUTION Always use the th ree-prong AC power  cord supplied with  th is product . Fa ilure 
to ensure adequate ea r th  grounding by not  using th is cord may cause product  
damage.

Ver ify tha t  the power  cable is not  damaged and tha t  the power  source socket  ou t let  
provides a  protect ive ea r th  con tact .

Insta ll the inst rument  so that  the detachable power  cord is r eadily iden t ifiable and is 
easily reached by the opera tor. The detachable power  cord is the inst rument  disconnect ing 
device. It  disconnects the ma ins circu it s from the mains supply before other  pa r t s of the 
inst rument . The fron t  panel switch is on ly a  standby switch  and is not  a  LINE switch . 

Alterna t ively, an  externa lly insta lled switch  or  circu it  breaker  (which  is r eadily 
iden t ifiable and easily reached by the opera tor ) may be used as a  disconnect ing device.
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Ve n tilation

CAUTION Vent ila t ion  Requ irements: When  insta lling the product  in  a  cabinet , the 
convect ion  in to and ou t  of the product  must  not  be rest r icted. The ambien t  
temperatu re (ou t side the cabinet ) must  be less than  the maximum opera t ing 
temperatu re of the product  by 4 °C for  every 100 wat t s dissipa ted in  the 
cabinet . If the tota l power  dissipa ted in  the cabinet  is grea ter  than  800 wat t s, 
then  forced convect ion  must  be used.

Cooling holes a re loca ted on  the sides and bot tom of the inst rument  cover  and the r ear  
panel of the inst rument . Do not  a llow these holes to be obst ructed as they a llow a ir  flow 
th rough  the signa l genera tor.

Environ m e n t
This product  is designed for  use in  the following environmenta l condit ions:

• indoor  use

• < 15,000 feet  (4,572 meters) a lt itude

• 0 to 55 °C tempera tu re, un less specified differen t ly

• maximum rela t ive humidity 80% for  t empera tu res up to 31 °C, decreasing linea r ly to 
50% rela t ive humidity a t  40 °C

CAUTION This product  is designed for  use in  INSTALLATION CATEGORY II and 
POLLUTION DEGREE 2, per  IEC 1010 and 664 respect ively.

P rope r Usage  an d Cle an in g
The signa l genera tor  protect s aga inst  finger  access to haza rdous pa r t s with in  the 
enclosure, bu t  does not  protect  aga inst  the ingress of wa ter.

WARNING If th is  product is  n ot u se d  as  spe c ifie d , the  prote c tion  prov ide d  by  
th e  e qu ipm e nt cou ld  be  im paire d . Th is  produ ct m u st be  u se d  in  a  
n orm al con dit ion  on ly  (in  w h ich  a ll m e ans  for prote c tion  are  in tac t).

WARNING To pre ve n t e le c trical shock , d isconn e ct  th e  s ign a l ge ne rator from  
m ain s  be fore  c le an in g . Use  a  dry  c loth  or on e  s ligh tly  dam pe n e d  w ith  
w ate r to  c le an  th e  e xte rn al case  parts . Do  not atte m pt to  c le an  
in te rn ally.
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Adju stin g  th e  Display  Con tras t
You can  adjust  the con t rast  of the display by pressing the decrease con t rast  key  or  
the increase con t rast  key . These keys a re loca ted on  the fron t  panel below the 
display.

Pressing the decrease con t rast  key and holding it  down causes the display background to 
gradua lly da rken  in  compar ison  to the t ext  on  the display. The min imum con t rast  set t ing 
is not  a  completely black display. Some con t rast  between  the background and the t ext  will 
st ill be visible.

Pressing the increase con t rast  key and holding it  down causes the display background to 
gradua lly br igh ten  in  compar ison  to the text  on  the display. If the background does not  
appear  to change, it  is probably set  to the maximum con t rast .

Se lec tin g  In ve rse  Vide o
The normal display mode for  the signa l genera tor  is da rk text  on  a  ligh t  background. To 
change to inverse video (ligh t  text  on  a  da rk background), press Utility > Display and set  
Inverse Video Off On t o On. Inverse video is a  per sist en t  st a te; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Adju stin g  th e  Scre e n  Save r
You can  increase the life expectancy of the signa l genera tor ’s display ligh t  by tu rn ing on  
the screen  saver. Leaving the display lit  for  long per iods of t ime or  turn ing the display on  
and off fr equen t ly decreases the life of the bu lb. With  the screen  saver  on , the display light  
is tu rned off a ft er  a  defined per iod of t ime with  no inpu t  to the fron t  panel. The display 
ligh t  tu rns on  aga in  when  any fron t  panel key is pressed or  when  a  remote command is 
sen t .

The screen  saver  is set  to off a t  the factory. You  can  tu rn  it  on  by pressing Utility > Display > 
Screen Saver Off On. Each  t ime you  press Screen Saver Off On the select ion  toggles between  Off 
and On.

You  can  adjust  the screen  saver  mode to tu rn  the ligh t  on  and off or  to tu rn  both  the ligh t  
and text  on  and off. P ress Utility > Display > Screen Saver Mode. You  can  toggle between  Light 
Only and Light & Text. Set t ing the mode to Light Only tu rns the display ligh t  off bu t  leaves the 
text  visible a t  a  low in tensity. To preven t  the text  from burn ing the display, if you  a re 
leaving the display unchanged for  long per iods of t ime, set  the mode to Light & Text. Th is 
mode tu rns the display ligh t  and the text  off.

The screen  saver  delay is set  to 1 hour  a t  the factory. You  can  view and change the delay by 
pressing Screen Saver Delay in  the same menu . The cur ren t  screen  saver  delay is displayed in  
the softkey label and a lso in  the act ive en t ry area . To change the delay, en ter  a  new va lue 
using the numer ic keypad and then  press Enter, or  rota te the fron t  panel knob. The 
acceptable range of delay va lues is 1 th rough  12 hours in  1 hour  increments.

The screen  saver  set t ings do not  change when  Preset is pressed, nor  when  power  to the 
inst rument  is cycled.
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Se lectin g  th e  S ign al Ge n e rator’s  GP IB Addre ss
The signa l genera tor ’s GPIB address is set  to 19 a t  the factory. You  can  view and change 
the address by pressing Utility > GPIB/RS-232 > GPIB Address. The cur ren t  GPIB address is 
displayed in  the softkey label and a lso in  the act ive en t ry a rea . To change the address, 
enter  a  new va lue using the numer ic keypad and then  press Enter, or  rota t e the fron t  panel 
knob. The acceptable range of addresses is 0 th rough  30.

The GPIB address is a  per sist en t  st a te; it  is not  a ffected by an  inst rument  preset  or  by a  
power  cycle.

Se lectin g  th e  S ign al Ge n e rator’s  P rogram m in g  Lan gu age
The defau lt  programming language for  the signa l genera tor  is Standard Commands for  
Programmable Inst ruments (SCPI). You  can  change th is language select ion  by pressing 
Utility > GPIB/RS-232 > Remote Language. The Remote Language menu  a llows you  to select  
between  Agilen t  8656/57-compat ible language, Agilen t 8648-compat ible language, and 
SCPI language. If you  have Opt ion  UN8, the Remote Language menu  a llows you  to select  
between  Agilen t 8656/57-compat ible language, Agilen t  8657D language (NADC digita l 
modula t ion  capability), Agilen t  8657D language (PDC digit a l modula t ion  capability), and 
Agilent  8657J  (PHS digita l modula t ion  capability). P ress the softkey for  the select ion  tha t  
you  desire.

You  can  a lso change the language select ion  by sending the appropr ia t e command over  
GPIB. Refer  to the programming gu ide for  inst ruct ions for  changing the language over  
GPIB.

You  can  set  the signal genera tor  to defau lt  to a  selected language as a  per sisten t  sta t e 
(r emains unchanged a fter  an  inst rument  preset  or  power  cycle). P ress Utility > 
Power On/Preset > Preset Language. The Preset  Language menu  a llow you  to select  between 
SCPI, the Agilen t 8656/57-compat ible programming languages, and 
Agilent 8648-compat ible language. P ress the softkey for  the select ion tha t  you  desire.
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Ve rify in g Sign al Ge n e rator Ope ration
The opera tor ’s check is appropr ia te a s a  da ily funct iona l check by users, or  whenever  the 
in tegr ity of the signa l genera tor  is in  quest ion . Use the opera tor’s check to ver ify proper  
opera t ion  of the signa l genera tor. The opera tor ’s check does not  ensure performance to 
specifica t ions. To ver ify specifica t ions, r efer  to the ca libra t ion gu ide.

Ope rator’s  Ch e ck
Per form the following ta sks in  order :

Pow e r On  the  Sign al Ge n e rator an d Che ck for Error Me ssage s
This procedure ver ifies tha t  the signa l genera tor  powers up and tha t  the in terna l 
inst rument  check iden t ifies no er ror s.

1. Turn  power  on  to the signa l genera tor  by pressing the power  switch . The green  LED 
will ligh t . Let  the inst rument  warm up for  one hour.

2. Cycle the power  to the signa l genera tor. The green  LED should aga in  be lit  and the 
inst rument  will per form a  check.

3. When  the display is lit , check to see if the ERR annuncia tor  is tu rned on .

4. If the ERR annuncia tor  is tu rned on, r eview the er ror  messages in  the queue by pressing 
Utility > Error Info. The fir st  er ror  message in  the queue will be shown in  the t ext  a rea  of 
the display. Refer  to the er ror  messages gu ide for  in format ion  abou t  the er ror  message.

If there is more than  one er ror  message (each  message will be designa ted as 1 of n ), 
press the View Next Error Message softkey un t il you  have seen  a ll of the messages.

5. When  you  have resolved a ll of the er ror  messages, press Clear Error Queue(s) t o delete the 
messages. Then  resta r t  th is procedure a t  st ep two.

NOTE For  ESG-AP, ESG-DP, and Opt ion  1E5 signa l genera tors, ERROR 514, 
Reference Oven Cold, will occur  whenever  the signa l genera tor  is fir st  
connected to AC line power. The OVEN COLD annuncia tor  and the ERR 
annuncia tor  will both  tu rn  on . The OVEN COLD annuncia tor  will au tomat ica lly 
clea r  a fter  approximately 5 minu tes. The er ror  queue cannot be clea red, 
however, un t il the OVEN COLD annuncia tor  has tu rned off.

Ve rify  Maxim um  Spe cifie d  Pow e r is  Available  at th e  Maxim u m  Fre qu e n cy
This procedure ver ifies tha t  there a re no un leveled power  indica t ions or  er ror  messages a t  
the maximum specified frequency and power  level.

1. Calibra te the power  meter  with  the power  sensor. (Refer  to the power  meter ’s manua l 
for  a ssist ance.)

2. Connect  the power  sensor  to the signa l genera tor ’s RF  OUTPUT connector  a s shown in  
Figure 1-1.
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Figu re  1-1 Ope rator’s  Ch e ck  Equ ipm e nt Se tu p

3. Preset  the signa l genera tor  to the factory-defined condit ions:

a . Press Utility > Power On/Preset and toggle Preset un t il Normal is h ighligh ted.

b. Press Preset.

4. Set  the signa l genera tor  to it s maximum specified frequency:

a . Press Frequency.

b. Use the numer ic keypad to en ter  the signa l genera tor ’s maximum specified 
fr equency as shown in  Table 1-2.

c. Termina te your  en t ry by pressing the GHz softkey.

5. Set  the signa l genera tor  to it s maximum specified power  level:

a . Press Amplitude.

b. Use the numer ic keypad to en ter  the signa l genera tor ’s maximum specified power  
level a s shown in  Table 1-2.

c. Termina te your  en t ry by pressing the dBm softkey.

6. Toggle the fron t  panel RF On/Off key to tu rn  on  RF power  to the RF OUTPUT connector. 
The display RF ON annuncia tor  will turn  on .

7. Ver ify tha t  the power  meter  reads the maximum specified ou tpu t  power  including the 
power  level accuracy limit s.

8. Check to see if the UNLEVEL or  ERR display annuncia tor s have tu rned on . If these 
annuncia tor s a re on , r efer  to the service gu ide for  t roubleshoot ing in format ion .
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Table  1-2 Frequ e n cy  an d Pow e r Leve l Lim its

ESG Mode l
Maxim u m  
Spe cifie d 

Fre qu e n cy

Maxim u m  
Spe c ified  

Pow e r

Pow er Le ve l 
Accu racy 

Lim its 1

1. The va lues provided a re confidence levels on ly; they a re 
not  specifica t ions and may vary with  insta lled opt ions.

E4400B
E4430B
E4423B
E4434B

1 GHz +13 dBm ±0.7 dB

E4420B
E4431B
E4424B
E4435B

2 GHz +10 dBm ±0.7 dB

E4421B
E4432B
E4425B
E4436B

3 GHz +10 dBm ±1.0 dB

E4422B
E4433B
E4426B
E4437B

4 GHz +7 dBm ±1.0 dB
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Se e  Agile n t Te ch n ologie s  ESG Fam ily  In te rn e t Page  for 
th e  Late st In form ation
Get  the la t est  news, product  and suppor t  in format ion , applica t ion  litera tu re and more. 
Agilent  Technologies In ternet  address for  the ESG family is: 
h t tp://www.agilen t .com/find/esg.
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ESG Family Signal Generators      

2 Usin g Fu n ction s

This chapter  con ta ins procedures tha t  show you  how to use some of the ma jor  funct ions of 
your  signa l genera tor  including set t ing frequency and power  levels, set t ing up 
modula t ions, crea t ing step and list  sweeps, saving and reca lling inst rument  sta t es, and 
enabling opt ions.

In format ion  is a lso provided on  what  you  shou ld do if you  encounter  a  problem with  your  
signa l genera tor.
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Se ttin g  Fre qu e n cy an d Pow e r Le ve ls
Using these procedures, you  will lea rn  how to:

• set  the RF frequency

• set  a  fr equency reference and a  frequency offset

• set  the RF ou tpu t  power  level

• set  an  amplitude reference and an  amplitude offset

To Se t the  RF Fre qu en cy
1. Turn  on  power  to the signa l genera tor : press the power  switch , , so tha t  the green  

LED is on . The signal genera tor  will per form an  interna l check.

2. Press the green  Preset key. The signa l genera tor  will r etu rn  to a  set  of factory-defined 
condit ions.

NOTE You can  change the preset  condit ions to a  user-defined inst rument  sta t e. 
However, for  the purpose of these examples, use the factory-defined preset  
st a te (the Preset Normal User softkey in  the Ut ility menu must  be set  to Normal).

3. Observe the fr equency a rea  of the display (in  the upper  left -hand corner ). It  shou ld 
display the maximum specified frequency of your  signa l genera tor.

4. The signal genera tor  is set  to ou tpu t  an  RF signal, however  the RF On/Off key must  be set  
to On before the RF signa l is ava ilable a t  the RF OUTPUT connector. P ress RF On/Off. 
Not ice tha t  the display annuncia tor  changes from RF OFF to RF ON. The maximum 
specified frequency is now being ou tpu t  a t  the RF OUTPUT connector.

5. Change the fr equency to 700 MHz by pressing Frequency. The cur ren t  RF  frequency is 
now displayed in  the act ive ent ry a rea  of the display. Using the numer ic keypad, en ter  
700 and then  press the MHz t ermina tor  softkey. The new 700 MHz RF frequency is now 
displayed in  the fr equency a rea  of the display and a lso in  the act ive en t ry a rea .

6. Frequency is st ill the act ive funct ion  un t il you  press another  fron t  panel funct ion  key. 
Change the fr equency aga in  by pressing the up a r row key once. Each  press of the up 
a r row key increases the fr equency by the increment  va lue la st  set  with  the Incr Set key. 
The increment  va lue is displayed in  the act ive en t ry a rea .

The down a r row works like the up a r row. Pract ice st epping the fr equency up and down 
in  1 MHz increments. Use the Incr Set key to change the increment  va lue to 1 MHz, if 
necessa ry.

7. You  can  a lso adjust  the RF frequency using the fron t  panel knob. As long as fr equency is 
the act ive funct ion  (the fr equency is displayed in  the act ive en t ry a rea), the fron t  panel 
knob will increase and decrease the RF frequency. Use the fron t  panel knob to adjust  
the fr equency back to 700 MHz.



ESG Family Signal Generators      Using Functions
Setting Frequency and Power Levels

User’s Guide 2-3

To Se t a  Fre qu e ncy  Re fe re n ce  an d a  Fre qu e n cy  Offse t
The following procedure set s the RF ou tpu t  frequency as a  r eference fr equency to which a ll 
other  fr equency pa rameters a re rela t ive. The fr equency in it ia lly shown on  the display will 
be 0 Hz (the frequency ou tpu t  by the ha rdware minus the reference frequency). Although  
the display changes, the fr equency ou tput  does not  change. Any subsequen t  fr equency 
changes a re shown as incrementa l or  decrementa l to 0 Hz.

1. Press Preset t o retu rn  the signa l genera tor  to the factory-defined inst rument  sta t e.

2. Set  the RF frequency to 700 MHz.

3. Turn  on  fr equency reference mode and set  the cur ren t  ou tpu t  frequency (700 MHz) as 
the reference va lue. P ress Freq > Freq Ref Set. The frequency displayed is 0 Hz (the 
fr equency ou tpu t  by the ha rdware, 700 MHz, minus the reference va lue, 700 MHz). 
Not ice tha t  the REF indica tor  is tu rned on  and the Freq Ref softkey has toggled to On.

4. Set  the RF On/Off key to On. Not ice tha t  the display annuncia tor  has changed from 
RF OFF t o RF ON. The RF frequency a t  the RF OUTPUT connector  is 700 MHz.

5. Increment  the ou tpu t  fr equency by 1 MHz. Press the up a r row key. The frequency 
display changes to show 1 MHz (the fr equency ou tpu t  by the hardware, 
700 MHz + 1 MHz, minus the reference fr equency, 700 MHz) and the ou tpu t  fr equency 
changes to 701 MHz.

6. En ter  a  1 MHz offset . P ress the Freq Offset softkey and en ter  1 MHz using the numer ic 
keypad and pressing the MHz t ermina tor  softkey. The frequency display shows 2 MHz 
(the frequency ou tpu t  by the ha rdware, 701 MHz, minus the reference fr equency, 
700 MHz, plus the offset , 1 MHz). Not ice tha t  the OFFSET indica tor  is tu rned on . The 
fr equency a t  the RF OUTPUT connector  is st ill 701 MHz.

To Se t the  RF Ou tpu t Pow e r Le ve l
1. Press Preset t o retu rn  the signa l genera tor  to the factory-defined inst rument  sta t e.

2. Observe the amplitude a rea  of the display (in  the upper  middle of the display). It  shou ld 
display −135 dBm. Th is is the normal preset  RF  ou tpu t  power  level.

3. The signal genera tor  is set  to ou tpu t  an  RF signal, however  the RF On/Off key must  be set  
to On before the RF signa l is ava ilable a t  the RF OUTPUT connector. P ress RF On/Off. 
Not ice tha t  the display annuncia tor  changes from RF OFF to RF ON. The RF signa l is 
now being ou tpu t  a t  a  −135 dBm level a t  the RF OUTPUT connector.

4. Change the power  level to −20 dBm. P ress Amplitude. The cur ren t  power  level is now 
displayed in  the act ive en t ry a rea  of the display. Using the numer ic keypad and the key, 
en ter  −20 and then  press the dBm softkey. The new −20 dBm RF  ou tpu t  power  is now 
displayed in  the amplitude a rea  of the display and a lso in  the act ive en t ry a rea .

5. Amplitude is st ill the act ive funct ion  un t il you  press another  front  panel funct ion  key. 
You  can  a lso change the amplitude using the up and down a r row keys and the fron t  
panel knob. P ract ice changing the amplitude using these methods a lso.
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To Se t an  Am plitu de  Re fe re n ce  an d an  Am plitu de  Offse t
The following procedure set s the RF ou tpu t  power  as an  amplitude reference to which  a ll 
other  amplitude pa rameter s a re rela t ive. The amplitude in it ia lly shown on  the display will 
be 0 dB (the power  ou tpu t  by the ha rdware minus the reference power). Although  the 
display changes, the ou tpu t  power  does not  change. Any subsequen t  power  changes a re 
shown as incrementa l or  decrementa l to 0 dB. 

1. Press Preset t o retu rn  the signa l genera tor  to the factory-defined inst rument  sta t e.

2. Set  the RF ou tpu t  power  to −20 dBm.

3. Turn  on  amplitude reference mode and set  the cur ren t  ou tpu t  power  (−20 dBm) as the 
reference va lue. P ress Ampl > More (1 of 2) > Ampl Ref Set. The amplitude displayed is 0 dB 
(the power  ou tpu t  by the ha rdware, −20 dBm; minus the reference va lue, −20 dBm). 
Not ice tha t  the REF indica tor  is tu rned on  and the Ampl Ref softkey has toggled to On.

4. Set  the RF On/Off key to On. Not ice tha t  the display annuncia tor  has changed from 
RF OFF t o RF ON. The power  a t  the RF OUTPUT connector  is −20 dBm. 

5. Use the up a r row key to increase the ou tpu t  power  by 10 dB. The amplitude display 
changes to show 10 dB (the power  ou tpu t  by the ha rdware, −20 dBm; +10 dBm; minus 
the reference power, −20 dBm) and the ou tpu t  power  changes to −10 dBm.

6. En ter  a  10 dB offset . P ress the Ampl Offset softkey and enter  10 dB using the numer ic 
keypad. The amplitude display shows 20 dB (the power  ou tpu t  by the ha rdware, 
−10 dBm; minus the r eference power, −20 dBm; plus the offset , 10 dB). Not ice tha t  the 
OFFS indica tor  is tu rned on . The power  a t  the RF OUTPUT connector  is st ill −10 dBm.
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Se ttin g  Up In te rn ally  Ge n e rate d  Am plitu de  
Modu lation
Using th is procedure, you  will lea rn  how to genera te an  amplitude-modula ted signa l with  
the following character ist ics:

• ca r r ier  fr equency set  to 1340 kHz

• power  level set  to 0 dBm

• AM depth  set  to 90%

• AM ra te set  t o 10 kHz

Se tt in g  th e  Carrie r Fre qu e ncy
1. Preset  the signa l genera tor  to the factory-defined inst rument  st a te.

2. Press the fron t  panel Frequency key. Frequency becomes the act ive funct ion  and the 
normal preset  va lue for  fr equency is displayed in  the act ive en t ry a rea .

3. En ter  1340 kHz using the numer ic keypad and pressing the kHz t ermina tor  softkey. The 
new ca rr ier  fr equency is shown in  the fr equency a rea  of the display. You  shou ld see 
1.340 000 00 MHz.

Se tt in g  th e  Pow er Le ve l
1. Press the fron t  panel Amplitude key. Amplitude becomes the act ive funct ion  and the 

normal preset  va lue for  amplitude is displayed in  the act ive en t ry a rea .

2. En ter  0 dBm using the numer ic keypad and pressing the dBm t ermina tor  softkey. The 
new power  level is shown in  the amplitude a rea  of the display. You  shou ld see 0.00 dBm.

Se ttin g  th e  AM De pth
1. Press the fron t  panel AM key. The fir st  level menu  of softkeys is displayed.

2. Press the AM Depth softkey. AM depth  becomes the act ive funct ion  and the normal preset  
va lue for  AM depth  is displayed in  the act ive en t ry a rea .

3. En ter  90% using the numer ic keypad and pressing the % t ermina tor  softkey. The new 
AM depth  is displayed below the AM Depth softkey. You shou ld see 90.0 % in  the second 
line of the softkey.
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Se ttin g  th e  AM Rate
1. In  the same AM menu , press the AM Rate softkey. AM ra te becomes the act ive funct ion  

and the normal preset  va lue for  AM ra te is displayed in  the act ive en t ry a rea .

2. En ter  10 kHz using the numer ic keypad and pressing the kHz t ermina tor  softkey. The 
new AM ra te is displayed below the AM Rate softkey. You  shou ld see 10.0000 kHz in  the 
second line of the softkey.

Tu rn in g  On  Am plitu de  Modu lation
The signa l genera tor  is now configured to ou tpu t  a  0 dBm, amplitude-modula ted ca r r ier  a t  
1340 kHz with  the AM depth  set  to 90% and the AM rate set  to 10 kHz. The shape of the 
waveform is a  sinewave (not ice tha t  sine is the defau lt  for  the AM Waveform softkey). Follow 
these remain ing steps to ou tput  the amplitude-modula ted signa l.

1. In  the same AM menu , press the AM Off On softkey. AM toggles from Off t o On. Not ice, 
a lso, tha t  the AM display annuncia tor  is tu rned on  indica t ing tha t  you  have enabled 
amplitude modula t ion .

2. Press the fron t  panel RF On/Off key to toggle RF on. Not ice tha t  the display annuncia tor  
changes from RF OFF t o RF ON. The modula ted signa l is now ava ilable a t  the RF 
OUTPUT connector.
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Se ttin g  Up In te rn ally  Ge n e rate d  Fre qu e n cy  
Modu lation
Using th is procedure you  will configure the signal genera tor  to ou tpu t  a  
fr equency-modula ted signa l with  the following character ist ics:

• ca r r ier  fr equency set  to 104.9 MHz

• power  level set  to 0 dBm

• FM devia t ion  set  to 75 kHz

• FM ra te set  t o 10 kHz

Se tt in g  th e  Carrie r Fre qu e ncy
1. Preset  the signa l genera tor  to the factory-defined inst rument  st a te.

2. Press the fron t  panel Frequency key. Frequency becomes the act ive funct ion  and the 
normal preset  va lue for  fr equency is displayed in  the act ive en t ry a rea .

3. En ter  104.9 MHz using the numer ic keypad and pressing the MHz t ermina tor  softkey. 
The new ca rr ier  frequency is shown in  the fr equency a rea  of the display. You  shou ld see 
104.900 000 00 MHz.

Se tt in g  th e  Pow er Le ve l
1. Press the fron t  panel Amplitude key. Amplitude becomes the act ive funct ion  and the 

normal preset  va lue for  amplitude is displayed in  the act ive en t ry a rea .

2. En ter  0 dBm using the numer ic keypad and pressing the dBm t ermina tor  softkey. The 
new power  level is shown in  the amplitude a rea  of the display. You  shou ld see 0.00 dBm.

Se ttin g  th e  FM De viation
1. Press the fron t  panel FM/ΦM key. The fir st  level menu  of FM softkeys is displayed.

2. Press the FM Dev softkey. FM devia t ion  becomes the act ive funct ion  and the normal 
preset  va lue for  FM devia t ion  is displayed in  the act ive en t ry a rea .

3. En ter  75 kHz using the numer ic keypad and pressing the kHz t ermina tor  softkey. The 
new FM devia t ion  is displayed below the FM Dev softkey. You shou ld see 75.0000 kHz in  the 
second line of the softkey.
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Se ttin g  th e  FM Rate
1. In  the same FM menu , press the FM Rate softkey. FM ra te becomes the act ive funct ion  

and the normal preset  va lue for  FM ra te is displayed in  the act ive en t ry a rea .

2. En ter  10 kHz using the numer ic keypad and pressing the kHz t ermina tor  softkey. The 
new FM ra te is displayed below the FM Rate softkey. You  shou ld see 10.0000 kHz in  the 
second line of the softkey.

Tu rn in g  On  Fre qu e n cy  Modu lation
The signal genera tor  is now configured to ou tpu t  a  0 dBm, frequency-modula ted ca r r ier  a t  
104.9 MHz with  the FM devia t ion  set  to 75 kHz and the FM ra te set  to 10 kHz. The shape 
of the waveform is a  sinewave. (Not ice tha t  sine is the defau lt  for  the FM Waveform softkey. 
Press More (1 of 2) t o see the softkey.) Follow these remain ing st eps to ou tpu t  the 
fr equency-modula ted signa l.

1. In  the same FM menu , press the FM Off On softkey. FM toggles from Off t o On. Not ice, 
tha t  the FM display annuncia tor  is tu rned on  indica t ing tha t  you  have enabled frequency 
modula t ion .

2. Press the fron t  panel RF On/Off key to toggle RF on. Not ice tha t  the display annuncia tor  
changes from RF OFF t o RF ON. The modula ted signa l is now ava ilable a t  the RF 
OUTPUT connector.
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Cre atin g  a  Ste p  Sw e e p an d a  Lis t Sw e e p
Using th is procedure, you  will lea rn  two ways to set  up the signa l genera tor  to sweep a  
defined set  of point s. You  will crea te a  step sweep and then  you  will use these poin ts a s the 
basis for  a  new list  sweep.

In  the fir st  procedure, you  will crea te a  st ep sweep with  the following t en , equa lly spaced 
poin t s:

• frequency range from 525 MHz to 600 MHz

• power  level from −20 dBm to 0 dBm

• dwell t ime 500 ms a t  each  poin t

In  the second procedure, you  will t ake the st ep sweep poin ts and edit  severa l point s to 
change the sweep in format ion .

Con figu rin g  a  Ste p Sw e e p
1. Preset  the signa l genera tor  to the factory-defined inst rument  st a te.

2. Press the fron t  panel Sweep/List key. The fir st  level of sweep softkeys is displayed. Toggle 
the Sweep Type List Step softkey to Step.

3. Press the Configure Step Sweep softkey. Another  menu  is displayed with  softkeys tha t  you  
will use to crea te the sweep poin t s.

4. Change the st a r t  fr equency of the st ep sweep. P ress the Freq Start softkey. Enter  
525 MHz using the numer ic keypad and pressing the MHz t ermina tor  softkey.

5. Change the stop fr equency of the step sweep. P ress the Freq Stop softkey. En ter  600 MHz 
using the numer ic keypad and pressing the MHz t ermina tor  softkey.

6. Set  the power  level for  the st ar t  of the st ep sweep. P ress the Ampl Start softkey. Enter  
−20 dBm using the numer ic keypad and pressing the dBm t erminator  softkey.

7. Set  the power  level for  the end of the st ep sweep. P ress the Ampl Stop softkey. En ter  
0 dBm using the numer ic keypad and pressing the dBm t ermina tor  softkey.

8. Set  the number  of sweep poin t s. P ress the  # Points softkey. En ter  8 by rota t ing the fron t  
panel knob un t il t he number  8 is displayed.

9. Set  the dwell t ime a t  each poin t . P ress the Step Dwell softkey, then  en ter  500 ms using 
the numer ic keypad and pressing the msec t ermina tor  softkey.
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Tu rn in g  On  Con tin u ou s  Ste p  Sw e e p
1. Press Return t o move up one menu  level.

2. Press the Sweep softkey. Another  menu  is displayed showing you  choices for  sweeping 
either  the fr equency, amplitude, or  fr equency and amplitude da ta . P ress the Freq&Ampl 
softkey. Select ing th is softkey retu rns you  to the previous menu  and tu rns the sweep 
funct ion  on .

3. Press the Sweep Repeat Single Cont softkey to toggle from Single t o Cont. Not ice tha t  the 
SWEEP display annuncia tor  is tu rned on  indica t ing that  the signa l genera tor  is 
sweeping.

4. Press the fron t  panel RF On/Off key to toggle RF on. Not ice tha t  the display annuncia tor  
changes from RF OFF t o RF ON. The swept  RF signa l is now ava ilable a t  the RF 
OUTPUT connector.

Con figu rin g  a  Lis t  Sw e e p  Us in g  Ste p  Sw e e p Data
1. Press the Sweep Type List Step softkey to toggle from Step t o List.

2. P ress the Configure List Sweep softkey. Another  menu  is displayed with  softkeys tha t  you  
will use to crea te the sweep poin t s. Not ice tha t  the display shows the cur ren t  list  da ta . 
(When  no list  has been  previously crea ted, the defau lt  is one poin t  set  to the signa l 
genera tor ’s maximum frequency, −135 dBm, with  a  dwell t ime of 2 ms.)

3. Press More (1 of 2) > Load List From Step Sweep >Confirm Load From Step Sweep. The poin ts you  
defined in  the step sweep a re au tomat ica lly loaded in to the list .

Editin g  Lis t  Sw e e p Poin ts
1. For  poin t  1, change the dwell t ime to 100 ms. P ress the r igh t  a r row key twice un t il the 

dwell t ime is h igh ligh ted. P ress More (2 of 2) > Edit Item. The dwell t ime for  poin t  1 
becomes the act ive funct ion . En ter  100 ms using the numer ic keypad and pressing the 
msec t ermina tor  softkey. Note tha t  the next  item in  the t able (in  th is case, the fr equency 
va lue for  poin t  2) becomes h igh ligh ted a fter  you  press the termina tor  softkey.

2. For  poin t  4, change the fr equency to 560 MHz. Using the a r row keys, h igh ligh t  the 
fr equency. P ress the Edit Item softkey to make the frequency for  point  4 the act ive 
funct ion . En ter  560 MHz using the numer ic keypad and pressing the MHz t ermina tor  
softkey.

3. Add a  new poin t  between  poin t s 7 and 8. High ligh t  any column in  the poin t  7 row. Press 
Insert Row. A copy of the poin t  7 row is placed between  poin t s 7 and 8, crea t ing a  new 
poin t  8, and renumber ing the successive poin t s.

4. Sh ift  frequency va lues down one row, beginn ing a t  poin t  8. H igh ligh t  the fr equency it em 
for  poin t  8, then  press Insert Item . Note tha t  the or igina l fr equency va lues for  both  poin t s 
8 and 9 sh ift  down one row, crea t ing an  en t ry for  point  10 tha t  has on ly a  fr equency 
va lue (the power  and dwell t ime it ems do not  sh ift  down). 
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5. The frequency for  poin t  8 is st ill act ive. En ter  700 and press the MHz softkey. 

NOTE An in format iona l ERR annuncia tor  tu rns on  to indica te tha t  the fr equency 
and power  list s a re of unequa l size. You  will cor rect  th is problem in  the 
following steps, however  the annuncia tor  does not  tu rn  off un t il you  clea r  the 
er ror  queue in  the Ut ility menu  [Utility > Error Info > Clear Error Queue(s)].

6. The power  for  poin t  8 shou ld now be h igh lighted. P ress Insert Item and change the va lue 
to 1 dBm. Inser t ing a  new power  va lue a t  poin t  8 sh ift s down the or igina l power  va lues 
for  poin t s 8 and 9 by one row.

7. High ligh t  the dwell t ime for  poin t  9, then  press Insert Item. A duplica te of the h igh ligh ted 
dwell t ime is inser t ed for  poin t  9, sh ift ing the exist ing va lue down to complete the en t ry 
for  poin t  12.

Tu rn in g  On  Lis t  Sw e ep  for a  S in g le  Sw e e p
1. Press Return t o move up one menu  level.

2. Not ice tha t  the Sweep softkey is st ill set  to sweep both  frequency and amplitude da ta . 
You  do not  need to change it .

3. Press the Sweep Repeat Single Cont softkey to toggle from Cont to Single. Not ice tha t  the 
SWEEP display annuncia tor  is tu rned off. The sweep will not  occur  un t il it  is t r iggered.

4. Press Single Sweep. The signa l genera tor  will sweep the poin t s in  your  list  once. Not ice 
tha t  the SWEEP display annuncia tor  is tu rned on  dur ing the sweep.

5. Change the sweep t r igger  to occur  when  you  press Trigger > More (1 of 2) > Sweep Trigger > 
Trigger Key.

6. Press More (2 of 2) > Single Sweep t o a rm the sweep. Not ice tha t  the ARMED display 
annuncia tor  has tu rned on .

7. Press the fron t  panel Trigger key. The signa l genera tor  will sweep the poin ts in  your  list  
once and the SWEEP display annuncia tor  is tu rned on  dur ing the sweep.
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Savin g  an d Re callin g  an  In stru m e n t Sta te
Using th is procedure, you  will lea rn  how to save inst rument  set t ings to a  memory register  
and to recall the set t ings.

1. Preset  the signa l genera tor  to the factory-defined inst rument  st a te.

2. Set  up the signa l genera tor  with  the following changes:

a . Set  the frequency to 800 MHz.

b. Set  the amplitude to 0 dBm.

c. Enable amplitude modula t ion  (AM display annuncia tor  is on).

3. Save th is inst rument  st a te in  the signa l genera tor  memory in  sequence 1, memory 
register  01. P ress Save > Select Seq. The sequence number  becomes the act ive funct ion . 
The signa l genera tor  will display the la st  sequence tha t  you  have used. Set  the 
sequence to 1 using the a r row keys.

Press Select Reg. The regist er  number  in  sequence 1 becomes the act ive funct ion . The 
signa l genera tor  will either  display the last  r egist er  used [accompanied by the t ext : (in 
use)] or, if no register s a re in  use, will display register  00 [accompanied by the text : 
(available)]. Use the a r row keys to select  r egister  01.

4. Press Save Seq[1] Reg[01]. The cur ren t  inst rument  set t ings including the frequency, 
amplitude, and modula t ion  changes you  made have been  stored in  signa l genera tor  
memory.

5. Preset  the signa l genera tor  to the factory-defined inst rument  st a te.

6. Reca ll your  inst rument  st a te. P ress the fron t  panel Recall key. Not ice tha t  the Select Seq 
softkey shows sequence 1. (Th is is the la st  sequence tha t  you  have used.) You  do not  
need to change the sequence. P ress RECALL Reg. The register  to be reca lled in  sequence 1 
becomes the act ive funct ion . P ress the up a r row key once to select  r egist er  1. Not ice tha t  
your  stored inst rument  set t ings have been immedia tely recalled.
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En ablin g  Option s
The ESG Family Signa l Genera tors a re a  h igh ly flexible pla t form of inst ruments tha t  you  
can  ret rofit  a ft er  purchase to add many new capabilit ies. Some new opt iona l fea tu res are 
implemented in  ha rdware tha t  you  must  insta ll. Some opt ions a re implemented in  
software bu t  r equ ire the presence of opt iona l ha rdware in  the inst rument . Th is example 
shows you  how to enable both  ha rdware and software opt ions.

En ablin g  a  Hardw are  Option
1. When  you  purchase a  new hardware opt ion  for  your  signa l genera tor, the ha rdware and 

inst ruct ions for  insta lling the ha rdware will be included in  a  k it  tha t  you  receive. Follow 
the insta lla t ion  inst ruct ions to ret rofit  your  signal genera tor  with  the new hardware.

2. Next , on  the signa l genera tor  press Utility > Instrument Adjustments > Hardware Options t o 
access the Hardware Opt ions menu . An  example of the signa l genera tor  display follows:

The display indica tes which  opt ions are cur ren t ly enabled for  the signa l genera tor. In  
th is case Opt ion  UN3 is enabled, a s indica ted by the X placed in  the “Selected” column.

3. High ligh t  the new opt ion  that  you  have just  insta lled. (Use the up/down a r row keys or  
the fron t  panel knob.)

4. Press Select Item. An  X will be placed in  the “Selected” column.

Two other  select ion  keys a re ava ilable in  th is menu  to help you  iden t ify the proper  
opt ions to be enabled. Deselect Item r emoves the X from the “Selected” column in  the 
h igh lighted opt ion . Deselect All Items removes a ll occur rences of the X from the “Selected” 
column.
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5. Press Proceed With Reconfiguration t o enable a ll selected opt ions. After  pressing th is 
softkey, press Confirm Change to ver ify tha t  you  do want  to r econfigure the signa l 
genera tor  with  the opt ions tha t  you  have selected. If you  do not  want  to con t inue, press 
Return.

CAUTION If you  enable an  opt ion  tha t  does not  have the requ ired ha rdware insta lled, 
the menus for  tha t  opt ion  will be act iva ted bu t  the opt ion  cannot opera te, 
despit e wha t  the menus may seem to indica te.

6. Once you  have insta lled opt iona l ha rdware in  your  signa l genera tor, per form a  
download of ca libra t ion  da ta  from the ha rdware in to non-vola t ile memory by pressing 
Calibrate Selected Items. To confirm  that  you  want  to sta r t  the ca libra t ion, press Start 
Calibration and Store Results. The ca libra t ion  t akes severa l m inu tes. Dur ing the ca libra t ion , 
a  message is displayed indica t ing the ca libra t ion  is in  progress and showing the percen t  
complete. When  the ca libra t ion  is fin ished, the Hardware Opt ions menu  is r etu rned.



ESG Family Signal Generators      Using Functions
Enabling Options

User’s Guide 2-15

En ablin g  a  Softw are  Option
1. A license key is r equired to enable each  software opt ion . Th is license key is provided on  

the license key cer t ifica te tha t  you  receive when  you  purchase the software opt ion . 
Access the Software Opt ions menu  by pressing Utility > Instrument Adjustments > Software 
Options. An  example of the signa l genera tor  display follows:

Ver ify tha t  the host  ID shown on  the display matches the host  ID on  the license key 
cer t ifica te. The host  ID is a  un ique number  for  every inst rument . If the host  ID on  the 
license key cer t ifica te does not  match  your  inst rument , the license key cannot  enable 
the software opt ion .

2. On  the display is a  list  of software opt ions tha t  a re a lready enabled (if any) and the 
software opt ions tha t  can  be enabled. Software opt ions a re linked to specific ha rdware 
opt ions. Before a  software opt ion  can  be enabled, the appropr ia te ha rdware opt ion  must  
be insta lled. For  example, Opt ion  UN5, Mult i-Channel CDMA, requ ires tha t  
Opt ion UND, Interna l Dua l Arbit r a ry Waveform Genera tor, be insta lled. If the software 
opt ion  tha t  you  in tend to insta ll is list ed in  a  grey fon t , the requ ired ha rdware may not  
be insta lled. (Look for  an  X in  the “Selected” column of the appropr ia te ha rdware opt ion  
in  the Hardware Opt ions menu .)

3. To enable the software opt ion , h igh ligh t  the desired opt ion  using the up/down a r row 
keys or  the fron t  panel knob.

4. Press Modify License Key. Enter  the 12-cha racter  license key (from your  license key 
cer t ifica te) using the softkeys and numer ic keypad. When  you  have fin ished, press the 
Enter t ermina tor  softkey.

5. Press Proceed With Reconfiguration > Confirm Change to ver ify tha t  you  do wan t  to 
reconfigure the signal genera tor  with  the opt ions for  which  you  have provided a  license 
key. The inst rument  will enable the opt ions and reboot .
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If You  En cou n te r a  P roble m
If the signa l genera tor  is not  opera t ing as you  expected, look for  help in  the following list  of 
symptoms and possible solu t ions. If you  do not  find a  solu t ion  here, refer  to the service 
gu ide.

No RF Ou tpu t?
The fron t  panel RF On/Off key must  be set  to On before the RF  signa l is ava ilable a t  the 
RF OUTPUT connector. Check the annuncia tor  on  the display. If it  r eads RF OFF, press 
RF On/Off once to toggle the RF  ou tpu t  on .

RF Ou tpu t Pow e r too  Low ?
If the RF  ou tput  power  seems too low, look for  an  OFFSET or  REF indica tor  in  the amplitude 
a rea  of the display.

OFFSET t ells you  tha t  an  amplitude offset  has been  set . An  amplitude offset  changes the 
va lue shown in  the amplitude a rea  of the display but  does not  a ffect  the ou tpu t  power. The 
amplitude displayed is equa l to the cur ren t  power  ou tpu t  by the signa l genera tor  ha rdware 
plus the va lue for  the offset . To elimina te the offset , press Ampl > Ampl Offset. En ter  0 using 
the numer ic keypad and press the dB t ermina tor  softkey.

REF t ells you  tha t  the amplitude reference mode is tu rned on . When  th is mode is on , the 
displayed amplitude va lue is not  t he ou tpu t  power  level; r a ther, it  is the cu rren t  power  
outpu t  by the signa l genera tor  ha rdware minus the r eference value set  by the Ampl Ref Set 
softkey. To exit  the reference mode, press Ampl and toggle the Ampl Ref softkey to Off. You  
can  then  reset  the ou tpu t  power  to the desired level.

Option al Fe atu re s  are  Not Workin g?
If you  enable an  opt ion  tha t  does not  have the requ ired ha rdware insta lled, the menus for  
tha t  opt ion  will be act iva ted bu t  the opt ion  cannot opera te, despite wha t  the menus may 
seem to indica te. Check to be sure tha t  the requ ired ha rdware is physica lly insta lled in  the 
signa l genera tor.

If a  software opt ion is disabled bu t  shou ld be enabled, t ry the following suggest ions for  
resolu t ion :

• Ver ify tha t  the opt iona l ha rdware is insta lled.

• Ver ify tha t  the ha rdware opt ion  is enabled.

• Ver ify tha t  the software opt ion  is enabled with  the cor rect  license key. Refer  to your  
License Key Cer t ifica te for  the correct  license key or, if your  opt ion  was insta lled by 
Agilent  Technologies, con tact  your  loca l service office with  the inst rument  model 
number, the host  ID, and the software opt ion  tha t  shou ld be enabled.
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No Modu lation  at  th e  RF Ou tpu t?
Although  you can  set  up and enable va r ious modula t ions, the RF ca r r ier  is modula ted by 
the enabled modula t ion  only when  you  have a lso set  Mod On/Off to On. Check the 
annuncia tor  on  the display. If it  r eads MOD OFF, press the Mod On/Off key once to toggle the 
modula t ion  on .

Can ’t Tu rn  Off Sw e e p Mode ?
In  the sweep mode menu  you  can  choose to set  the sweep to va r ious sweep types or  to tu rn  
sweep off. P ress Sweep/List > Sweep and choose Off from the sweep mode select ions.

Re calle d  a  Re gis te r an d Sw e e p Lis t is  Miss in g?
Sweep in format ion  is not  stored as pa r t  of the inst rument  st a t e in  a  storage regist er. Only 
the cur ren t  step and list  sweep is ava ilable to the signa l genera tor  and it  cannot  be stored 
nor  will it  su rvive a  factory preset .

All o f th e  Re gis te rs  Wh e re  You  P re viou s ly  Store d  In s tru m e n t 
State s  are  Em pty?
The save/reca ll r egister s a re backed-up by a  ba t tery when  AC power  to the signa l 
genera tor  is not  connected. The ba t t ery may need to be replaced. To ver ify tha t  the bat t ery 
has fa iled, tu rn  off line power  to the signa l genera tor  and unplug it . Then  plug in  the 
inst rument  and cycle power  on . If either  er ror  message −311 or  −700 is stored in  the er ror  
message queue, your  ba t tery has fa iled. Refer  to the service gu ide for  ba t t ery replacement  
inst ruct ions.

Save d an  In s tru m e n t State  in  a  Re gis te r bu t th e  Re gis te r is  
Em pty  or Con ta in s  th e  Wron g State ?
If you  have in ten t iona lly, or  un in ten t iona lly, selected a  regist er  number  that  is grea ter  
than  99, the signa l genera tor  will au tomat ica lly select  r egister  99 to save your  inst rument  
st a te. If the register  number  you  in tended to use is empty or  con ta ins the wrong 
inst rument  sta t e, r eca ll r egister  99 as the inst rument  st a te may be saved there.

Th e  Pow e r Su pply  h as  Sh u t Dow n ?
If the power  supply is not  working, it  r equ ires r epa ir  or  r eplacement . There is no 
user-replaceable power  supply fuse. Refer  to the service gu ide for  inst ruct ions.
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Incorrect  Lis t  Sw e e p Dw e ll Tim e ?
If the signal genera tor  does not  dwell for  the cor rect  per iod of t ime a t  each  sweep list  poin t , 
fir st  check the sweep list  dwell va lues for  accuracy. P ress Sweep/List > Configure List Sweep 
and the sweep list  va lues will be displayed. Edit  the dwell va lues if they a re incor rect .

NOTE The effect ive dwell t ime a t  the RF OUTPUT connector  is the sum of the value 
set  for  the dwell plus processing t ime, a t t enua tor  switch ing t ime, and set t ling 
t ime. Th is addit iona l t ime added to the dwell is genera lly a  few milli-seconds. 
The TTL ou tpu t , however, ava ilable a t  the TRIGGER OUT connector, is 
a sser ted h igh  on ly dur ing the actua l dwell t ime.

If the list  dwell va lues a re cor rect , check to see if the Dwell Type List Step softkey is set  t o Step. 
When  Step is selected, the signal genera tor  will sweep the list  poin t s using the dwell t ime 
set  for  step sweep ra ther  than  the sweep list  dwell va lues. To view the step sweep dwell 
t ime, press Configure Step Sweep and observe the va lue set  for  the Step Dwell softkey.

Can ’t Tu rn  Off He lp  Mode ?
There a re two help modes (single and con t inuous) ava ilable on  the signa l genera tor. In  
single mode (the factory preset  condit ion) when you  press the Help key, help t ext  is provided 
for  your  next  key press. Now press any key and you  will exit  the help funct ion  and the 
funct ion  of the key you  pressed is a lso execu ted. When  you  a re in  con t inuous help mode, 
when  you  press the Help key, help t ext  is provided for  your  next  key press and tha t  key’s 
funct ion  is a lso execu ted (except  for  the Preset key). You  will st ay in  th is help mode un t il 
you  press the Help key aga in . To change from con t inuous to single mode, press Utility > 
Instrument Info/Help Mode and toggle the Help Mode Single Cont softkey to Single.

LF OUTP UT Sign al is  a  S in e w ave  bu t th e  RF OUTP UT Sign al is  
a  P u lse  Squ are w ave ?
The LF OUTPUT connector  will ou tpu t  a  signa l where the fr equency and shape is set  by 
the in terna l source as it  is being used by a  modula t ion . However, if you  a re genera t ing a  
pu lse squarewave, the LF  OUTPUT signa l is cor rect ly ou tpu t  a s a  sinewave. Tha t  
sinewave is la t er  squared by the modula tor  to genera te the pu lse modula t ion .
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Sign al Ge n erator is  Locke d Up?
If your  signa l genera tor  is locked up, t ry the following suggest ions for  resolu t ion :

• Make su re tha t  the signal genera tor  is not  in  r emote mode. (The R annuncia tor  will be 
tu rned on  in  the display.) P ress Local t o ha lt  remote mode and retu rn  to listen  mode.

• Make cer ta in  tha t  the signa l genera tor  is not  in  a  loca l lockou t  condit ion .

• Check for  a  progress ba r  on  the signa l genera tor  display which  indica tes tha t  an  
opera t ion  is in  progress.

• Try an  inst rument  preset .

• Try cycling power.

If none of the previous suggest ions resolves the problem, you  can  t ry the fa il-sa fe recovery 
sequence. Th is sequence shou ld on ly be used as a  la st  r esor t  a s it  will r eset  the signa l 
genera tor  bu t  the process will dest roy a ll user  files (inst rument  st a t e, sequence files, da ta  
files), ca libra t ion  da ta  (unsaved I/Q ca libra t ions, DCFM/DCΦM ca libra t ions), and the 
per sist en t  st a te. Do not  a t t empt  to perform any other  fron t  panel or  r emote opera t ions 
dur ing the fa il-sa fe sequence. 

To run  the fa il-sa fe sequence, hold down the Preset key while cycling power. Cont inue to 
hold down the Preset key un t il the ES G fail-safe recovery sequence message is displayed.

CAUTION Carefu lly read the en t ire message! It  may list  addit iona l r isks with  the 
procedure beyond wha t  is documented here.

Release the Preset key and press Yes t o con t inue with  the sequence (or  No t o abor t  with  no 
lost  files).

At  the conclusion  of the sequence, per form the following steps:

1. Cycle power  once aga in . Cycling power  restores a ll previously insta lled opt ions. You  
shou ld expect  to see severa l er ror  messages resu lt ing from calibra t ion  files being 
restored from EEPROM.

2. Per form the DCFM/DCΦM ca libra t ion . (Refer  to the DCFM/DCΦM Cal softkey descr ipt ion  
in  Chapter  4, “Hardkey and Softkey Reference,”  in  th is manual.)

3. For  ESG-D and ESG-DP  ser ies signa l genera tors on ly, per form the I/Q ca libra t ion . 
(Refer  to the I/Q Calibration softkey descr ipt ion  in  Chapter  4, “Hardkey and Softkey 
Reference,”  of th is manua l.)

4. Agilent  Technologies is in terested in  the circumstances tha t  caused you  to have to 
in it ia te th is procedure. P lease con tact  us a t  1-800-452-4844. We’d like to help you  
elimina te any repea t  occur rences.
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Re tu rn in g  a  S ign a l Ge n e rator to  Agile n t Te ch n ologie s
 

If you  a re retu rn ing your  signa l genera tor  to Agilen t  Technologies for  servicing, please sh ip 
the inst rument  in  the or igina l factory packaging mater ia ls. If they are not  ava ilable, use 
simila r  packaging to proper ly protect  the inst rument . 

Include as much  in format ion  as possible abou t  the problem: record any er ror  messages 
tha t  appeared on  the display, and include performance t est  r esu lt s or  any other  specific 
da ta  on  the per formance of the signa l genera tor.

Return  the inst rument  to the nea rest  Agilen t  Technologies sa les or  service office. A list  of 
sa les and service offices follows on the next  page.
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Agile n t Te ch n ologie s  Sale s  an d Se rvice  Office s
Table  2-1 Con tact in g Agilen t

Online  ass istance :  www.agilent.com/find/assist

Un ite d State s
(tel) 1 800 452 4844

Latin  Am e rica
(tel) (305) 269 7500
(fax) (305) 269 7599

Can ada
(tel) 1 877 894 4414
(fax) (905) 282 6495

Europe
(tel) (+31) 20 547 2323
(fax) (+31) 20 547 2390

Ne w  Ze aland
(tel) 0 800 738 378
(fax) (+64) 4 495 8950

J apan
(tel) (+81) 426 56 7832
(fax) (+81) 426 56 7840

Austra lia
(tel) 1 800 629 485
(fax) (+61) 3 9210 5947

Sin gapore
(tel) 1 800 375 8100
(fax0 (65) 836 0252

Malaysia
(tel) 1-800 828 848
(fax) 1 800 801 664

P h ilippin e s
(tel) (632) 8426802
(tel) (PLDT subscr iber  on ly):
1 800 16510170
(fax) (632) 8426809
(fax) (PLDT subscr iber  only):
1 800 16510288 

Thailand
(tel) ou tside Bangkok:
(088) 226 008
(tel) with in  Bangkok:
(662) 661 3999
(fax) (66) 1 661 3714

Hong Kong
(tel) 800 930 871
(fax) (852) 2506 9233

Taiw an
(t el) 0800-047-866
(fax) (886) 2 25456723

Pe ople ’s  Re public  of 
Ch ina
(tel) (prefer red): 
800-810-0189
(tel) (a lterna te): 
10800-650-0021
(fax) 10800-650-0121

In dia
(t el) 1-600-11-2929
(fax) 000-800-650-1101
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ESG Family Signal Generators      

3 Fron t an d Re ar Pan e l

This chapter  con ta ins descr ipt ions of the keys and connector s and other  ha rdware on  the 
fron t  and rea r  panels. It  a lso descr ibes which  in format ion  is displayed in  the va r ious pa r ts 
of the display.
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Fron t Pan e l Ove rvie w

1. EXT 1 INPUT Connector

2. EXT 2 INPUT Connector

3. Help Key 

4. Trigger Key 

5. LF OUTPUT Connector 

6. Mod On/Off Key 

7. RF OUTPUT Connector 

21. Display 

22. Hold Key 

23. Softkeys 

24. Knob 
25. Amplitude Key 

26. Frequency Key 

27. Save Key 

28. Menu Keys 

29. Incr Set Key 

30. Recall Key 

31. DATA Input Connector 
32. DATA CLOCK 
33. SYMBOL SYNC Input Connector 

20. I INPUT Connector 
19. Q INPUT Connector 

8. RF On/Off Key 

9. Numeric Keypad 

10. Arrow Keys 

11. Return Key 

12. Display Contrast Decrease Key 

13. Display Contrast Increase Key 
14. Local Key 

16. Standby LED 
17. Line Power LED 

15. Preset Key 

18. Power Switch 

34. PULSE IN Connector 
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1. EXT 1 INP UT Conn e ctor
This female BNC inpu t  connector  accept s a  1-Vpk signa l for  FM, ΦM, and AM. For  a ll these 
modula t ions, ±1 Vpk produces the indica ted devia t ion  or  depth . When  AC-coupled inpu t s 
a re selected for  FM, ΦM, or  AM, HI/LO annuncia tor s will ligh t  if the peak inpu t  volt age 
differ s from 1.0 V by more than  3%. The input  impedance is 50Ω. The damage levels a re 
5 Vrms and 10 Vpk. If you  configure your  signa l genera tor  with  Opt ion  1EM, th is inpu t  is 
reloca ted to a  r ea r  panel, female BNC connector.

2. EXT 2 INP UT Conn e ctor
This female BNC inpu t  connector  accepts a  1-Vpk signa l for  FM, ΦM, AM, and pu lse 
modula t ion . With  FM, ΦM, or  AM, ±1 Vpk produces the indica ted devia t ion  or  depth . With  
pu lse modula t ion , +1 V is on  and 0 V is off. When  AC-coupled inpu ts a re selected for  FM, 
ΦM, or  AM, HI/LO annuncia tor s will ligh t  if the peak inpu t  voltage differs from 1.0 V by 
more than  3%. The inpu t  impedance is 50Ω. The damage levels a re 5 Vrms and 10 Vpk. If 
you  configure your  signa l genera tor  with  Opt ion  1E M, th is inpu t  is r eloca ted to a  r ea r  
panel, female BNC connector.

3. He lp  Ke y
Press th is ha rdkey for  a  shor t  t extua l descr ipt ion  of the funct ion  of the fron t  panel 
ha rdkeys and softkeys. P ress th is key aga in  and you  will be retu rned to normal inst rument  
opera t ion .

4. Trigge r Ke y
Press th is ha rdkey to begin  an  even t  (such  as a  st ep or  list  sweep). Th is key must  fir st  be 
selected as the method for  act ivat ing an  even t  by pressing the Trigger Key softkey, loca ted in  
the softkey menus associa ted with  the even t .

5. LF OUTP UT Con ne ctor
This female BNC connector  is the ou tpu t  connector  for  modula t ion  signa ls genera ted by 
the LF  (low frequency) source funct ion  genera tor. You  can a lso ou tpu t  signals where the 
fr equency and shape a re set  by the in terna l source as it  is being used by a  modula t ion . For  
pu lse modula t ion , however, the in terna l source is a  sinewave tha t  is la ter  squared by the 
modula tor  to genera te the pu lse squarewave. 

Th is ou tpu t  is capable of dr iving 3.5 Vpk in to a  50Ω load. If you  configure your  signa l 
genera tor  with  Opt ion  1EM, th is inpu t  is reloca ted to a  rea r  panel, female BNC connector.

6. Mod On /Off Ke y
This ha rdkey toggles a ll modula t ion  signa ls on  and off. Although  you  can set  up and enable 
va r ious modula t ion  sta tes, the RF ca rr ier  is not  modula ted un t il Mod On/Off is set  to On. An  
annuncia tor  is a lways tu rned on  in  the display to indica te whether  modula t ion  is tu rned 
on or  off.
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7. RF OUTP UT Con ne ctor
This female Type-N connector  is the ou tpu t  connector  for  RF signa ls. The source 
impedance is 50Ω. The damage levels are 50 Vdc, 50 W a t  ≤ 2 GHz, and 25 W at  > 2 GHz 
maximum. The reverse power  protect ion  circu it  will t r ip, however, a t  nomina lly 1 wat t . If 
you  configure your  signa l genera tor  with  Opt ion  1E M, th is ou tpu t  is reloca ted to a  r ea r  
panel, female Type-N connector.

8. RF On /Off Ke y
This ha rdkey toggles the RF signa l on  and off a t  the RF OUTPUT connector. An  
annuncia tor  is a lways tu rned on  in  the display to indica te whether  RF is tu rned on  or  off.

9. Nu m e ric  Ke ypad
The numer ic keypad consist s of the digit  keys (0 th rough  9), a  decimal poin t  key, and a  
backspace key, . The backspace key has dua l funct ions for  both  backspacing and for  
changing the sign  of a  va lue between  posit ive and negat ive. Use these keys whenever  the 
act ive funct ion  requ ires a  va lue inpu t .

10. Arrow  Ke ys
The up and down a r row keys increase or  decrease a  numer ic va lue. You  can  a lso use these 
keys to scroll th rough  displayed list s to select  items. The left  and r igh t  a r row keys choose 
the h ighligh ted digit  in  the act ive funct ion  display; tha t  digit  can  be modified by the up 
and down ar row keys or  the knob. You  can  a lso use these keys in  a  list  to select  it ems in  a  
row.

11. Re tu rn  Ke y
The Return key cancels the cur ren t  act ive funct ion  and moves you  from your  curren t  softkey 
menu  to the softkey menu  tha t  precedes it . It  will back up through  the menus of the 
cur ren t  ha rdkey un t il you  reach the fir st  menu  of tha t  key.

12. Display  Con trast De cre ase  Ke y
Press th is key and hold it  down to cause the display background to da rken  in  compar ison  
to the t ext  on  the display.

13. Display  Con trast In cre ase  Ke y
Press th is key and hold it  down to cause the display background to br igh ten  in  compar ison  
to the t ext  on  the display. 

14. Local Ke y
Press th is key to retu rn  the signa l genera tor  to loca l (fron t  panel) con t rol from remote 
opera t ion .

15. P re se t Ke y
Press th is key to set  the signa l genera tor  to a  known sta t e (either  the factory-defined st a te 
or  a  user-defined sta te).
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16. Stan dby LED
This yellow LED ligh t s when  the inst rument  is in  standby condit ion . In  st andby, the power  
switch  is off bu t  the inst rument  is st ill connected to the ma in  power  circu it  by way of the 
power  cord.

17. Lin e  Pow e r LED
This green  LED ligh ts when  power  is cycled on  to the signa l genera tor.

18. Pow e r Sw itch
Press th is ha rdkey to tu rn  power  to the signa l genera tor  either  on  (green  LED on) or  to 
st andby (yellow LED on).

19. Q INP UT Con ne ctor
This connector  accepts an  externa lly supplied, ana log, quadra tu re-phase component  of I/Q 
modula t ion . The signa l level is  = 0.5 Vrms for  a  ca libra ted ou tpu t  level. The inpu t  
impedance is 50Ω. The damage level is 1 Vrms. Th is female BNC connector  is provided on ly 
on ESG-D and ESG-DP Ser ies Signa l Genera tor s. If you  configure your  inst rument  with  
Opt ion 1EM, th is inpu t  is reloca ted to a  r ea r  panel, female BNC connector.

20. I INP UT Con ne ctor
This connector  accept s an  externa lly supplied, ana log, in -phase componen t  of I/Q 
modula t ion . The signa l level is  = 0.5 Vrms for  a  ca libra ted ou tpu t  level. The inpu t  
impedance is 50Ω. The damage level is 1 Vrms. Th is female BNC connector  is provided on ly 
on ESG-D and ESG-DP Ser ies Signa l Genera tor s. If you  configure your  inst rument  with  
Opt ion 1EM, th is inpu t  is reloca ted to a  r ea r  panel, female BNC connector.

21. Display
The LCD display provides in format ion  on  the cur ren t  inst rument  sta t e such  as modula t ion  
st a tus, frequency and amplitude set t ings, st a tus indica tors, and er ror  messages. Softkey 
labels cor responding to their  adjacen t  keys a re loca ted on  the r igh t -hand side of the 
display. For  deta ils abou t  the display, see “Display Annota t ion” on  page 3-8.

22. Hold Ke y
Press th is hardkey to deact ivate the curren t ly act ive funct ion  and blank the softkey menu . 
Once Hold is pressed, the fron t  panel knob, the ar row keys, and the numer ic keypad have 
no effect . To retu rn to normal operat ion , press a  funct ion  or  menu  ha rdkey.

23. Softke ys
Press a  softkey to act ivate the funct ion  indica ted by the corresponding label on  the display.

24. Kn ob
The knob increases or  decreases a  numer ic va lue. Any of the va lues tha t  can  be set  th rough  
the numer ic keypad or  the st ep keys can  a lso be set  by the knob.
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25. Am plitude  Ke y
Press th is ha rdkey to act ivate the power  level amplitude funct ion  so tha t  you  can  change 
the amplitude of the RF ou tpu t .

26. Fre qu e n cy Ke y
Press th is ha rdkey to act iva te the frequency funct ion  so tha t  you  can  change the fr equency 
of the RF ou tpu t . 

27. Save  Ke y
This ha rdkey lets you  save up to 100 differen t  inst rument  st a t es in  a  combina t ion  of 100 
memory registers and 10 register  sequences. The number  of st a tes you  can  save, however, 
is lim it ed by the size of wha tever  else is stored in  the file syst em.

28. Me n u  Ke ys
These ha rdkeys provide access to the signal genera tor ’s pr imary funct iona lity. P ress these 
keys for  access to softkey menus where you  can  configure modula t ions, st ep and list  
sweeps, and var ious frequency and power  capabilit ies.

29. In cr Se t  Ke y
Press th is hardkey to toggle between  the cu rren t  act ive funct ion  and the increment  size for  
tha t  funct ion . With  increment  size select ed, you  can  change the cur ren t  increment  va lue. 

30. Re call Key
This ha rdkey let s you  restore any inst rument  sta te tha t  you  previously saved in  a  memory 
register. You  can  save up to 100 differen t  inst rument  st a tes in  a  combina t ion  of 100 
memory registers and 10 register  sequences. The number  of st a tes you  can  save, however, 
is lim it ed by the size of wha tever  else is stored in  the file syst em.

31. DATA In pu t Conn ector
The TTL/CMOS compat ible DATA connector  accept s an  externa lly supplied da ta  inpu t  for  
digit a l modula t ion  applica t ions. The expected inpu t  is a  TTL or  CMOS signa l where a  
CMOS h igh  is equ iva len t  to a  da ta  1 and a  CMOS low is equ ivalen t  to a  da ta  0. 

The maximum inpu t  da ta  ra te is 50 Mb/s if the user  supplies the da ta . If the signa l 
genera tor  is supplying any of the data , the maximum ra te is 5 Mb/s. The leading edges 
must  be synchronous with  the DATA CLOCK r ising edges. The da ta  must  be va lid on the 
DATA CLOCK fa lling edges. The damage levels a re > +8 and < −4V.

This female BNC connector  is provided on  inst ruments with  Opt ion  UN8. It  is a lso presen t  
but not functiona l on  inst ruments with  Opt ion  UND. On  inst ruments with  Opt ion  1EM, 
th is inpu t  is r eloca ted to a  r ea r  panel SMB connector.
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32. DATA CLOCK In pu t Conn ector
The TTL/CMOS compat ible DATA CLOCK connector  accept s an  externa lly supplied 
da ta -clock inpu t  for  digita l modula t ion  applica t ions. The expected inpu t  is a  TTL or  CMOS 
signa l (either  bit  or  symbol) where the r ising edge is a ligned with  the beginn ing da ta  bit . 
The CMOS fa lling edge is used to clock the DATA and SYMBOL SYNC signals. 

The maximum clock ra te is 50 MHz if the user  supplies the da ta . If the signa l genera tor  is 
supplying any of the da ta , the maximum ra te is 5 MHz. The damage levels a re > +8 and 
< −4V. 

Th is female BNC connector  is provided on  inst ruments with  Opt ion  UN8. It  is a lso presen t  
but not functiona l on  inst ruments with  Opt ion UND. On  inst ruments with  Opt ion  1EM, 
th is inpu t  is r eloca ted to a  r ea r  panel SMB connector.

33. SYMBOL SYNC Input Con ne ctor
The CMOS compat ible SYMBOL SYNC connector  accept s the digita l-modula t ion  symbol 
synchron iza t ion  signa l from an  external source. Th is signa l synchron izes the ser ia l 
mult i-bit  symbol t r ansmission . The expected signal may be con t inuous or  a  single, one-bit  
wide pu lse to synchron ize the fir st  bit  of the fir st  symbol. The CMOS r ising edge must  be 
synchronous with  the DATA CLOCK r ising edges. The synchron iza t ion signa l must  be 
va lid on  the DATA CLOCK fa lling edges. The damage levels a re > +8 and < −4V. 

Th is female BNC connector  is provided on  inst ruments with  Opt ion  UN8. It  is a lso presen t  
but not functional on  inst ruments with  Opt ion  UND. On  inst ruments with  Opt ion  1EM, 
th is inpu t  is r eloca ted to a  r ea r  panel SMB connector.

34. P ULSE IN Conn e ctor
This connector  accept s an  externa lly supplied TTL-compat ible pu lse signa l. The pu lse 
signa l is act iva ted with  the Fast Pulse Off On softkey or  via  SCPI command. The maximum 
inpu t  for  th is connector  is ±15 volt s. Th is female BNC connector  is provided on ly on  
inst ruments with  Opt ion 1E6.
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Display  An n otation

1. Fre qu e ncy Are a
The curren t  CW frequency set t ing is shown in  th is por t ion  of the display. Indica tor s a re 
a lso displayed in  th is a rea  when  a  frequency offset  or  mult iplier  is set  or  if frequency 
reference mode is tu rned on .

2. Am plitu de  Are a
The curren t  ou tpu t  power  level set t ing is shown in  th is por t ion  of the display. Indica tor s 
a re a lso displayed in  th is area  when  an  amplitude offset  is set  or  if amplitude reference 
mode is tu rned on .

3. Softke y  Labe ls
These labels define the funct ion  of the corresponding softkeys immedia tely to the r igh t  of 
the label.

4. Error Me ssage  Are a
Abbrevia ted er ror  messages a re repor t ed in  th is space. When  mult iple er ror  messages 
occur, on ly the most  recen t  message r ema ins displayed. All of the repor t ed er ror  messages 
with  deta ils can  be viewed by pressing Utility > Error Info > View Next Error Message.

1. Frequency Area 3. Softkey Labels 

4. Error Message Area 

6. Active Entry
Area

7. Annunciators 

Digital Modulation 
Annunciators 

5. Text Area 

2. Amplitude Area 
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5. Te xt Are a
This a rea  is used to display st a tus in format ion  abou t  the signa l genera tor  such as the 
modula t ion  st a tus, to en ter  in format ion  such  as creat ing sweep list s, and to manage 
in format ion  such  as displaying the ca ta log of files and delet ing unwanted files.

6. Active  Entry  Are a
The curren t  act ive funct ion  is shown in  th is a rea . For  example, if frequency is the act ive 
funct ion , the curren t  set t ing will be displayed in  the act ive en t ry a rea  and tha t  set t ing will 
change as you  en ter  a  new va lue. If the act ive funct ion  has an  increment  va lue associa ted 
with  it , tha t  va lue is displayed here a lso.

7. An nu nciators
The display annuncia tor s descr ibed in  the following list  show the sta tus of some of the 
signa l genera tor  funct ions, and indica te any er ror  condit ions. An  annuncia tor  posit ion  may 
be used by more than  one annuncia tor, a s with  the digit a l modula t ion  annuncia tors. Th is 
does not  cause a  problem, because on ly one of the funct ions, tha t  sha res a  loca t ion  can  be 
act ive a t  a  t ime.

ΦM Th is annuncia tor  appears when  phase modula t ion  is tu rned on . A second 
annuncia tor, FM, will appear  in  the same posit ion  if fr equency modula t ion  
is tu rned on . Frequency modula t ion  and phase modula t ion  cannot  be 
tu rned on a t  the same t ime, so the two annuncia tor s will never  conflict .

ALC OFF Th is annuncia tor  appears when  the au tomat ic leveling con t rol (ALC) 
circu it  is disabled. A second annuncia tor, UNLEVEL, will appear  in  the same 
posit ion  if the signa l genera tor ’s automat ic level con t rol is unable to 
ma in ta in  the ou tpu t  level. When  the ALC is disabled, the un leveled 
annuncia tor  has no mean ing, so these annuncia tor s will never  conflict .

AM Th is annuncia tor  appears when  amplitude modula t ion  is tu rned on .

ARMED Th is annuncia tor  appears when  a  sweep has been  in it ia ted and the signa l 
genera tor  is wa it ing for  the sweep t r igger  even t .

ATTEN HOLD Th is annuncia tor  appear s when  the a t tenua tor  hold funct ion  is tu rned on . 
When  th is funct ion  is on , the a t t enuator  is frozen  a t  it s cu rren t  set t ing. 

BERT Th is annuncia tor  appears whenever  the Opt ion  UN7, bit  er ror  r a te t est  
(BERT), or  Opt ion  300, base st a t ion  BERT extension , funct ions a re tu rned 
on .

Digital Modulation 
Annunciators All digit a l modula t ion  annuncia tors appear  in  the same posit ion , bu t  there 

is no conflict  because on ly one of these funct ions can  be act ive a t  any given  
t ime.

ENVLP Th is annuncia tor  appears if the burst  envelope modula t ion  is tu rned on . 
Th is annuncia tor  is presen t  on ly on  ESG-D and ESG-DP Ser ies Signa l 
Genera tor s. 
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ERR Th is annuncia tor  appears when  an  er ror  message is placed in  the er ror  
queue. Th is annuncia tor  will not  tu rn  off un t il you  have either  viewed a ll 
of the er ror  messages or  clea red the er ror  queue. You  can  view and delete 
er ror  messages using the Utility menu .

EXT1 LO/HI Th is annuncia tor  toggles between  EXT1 LO and EXT1 HI. Th is annuncia tor  
appear s if the AC-coupled signa l to the EXT 1 inpu t  is less than  0.97 Vpk 
or  grea ter  than  1.03 Vpk.

EXT2 LO/HI Th is annuncia tor  toggles between  EXT2 LO and EXT2 HI. Th is annuncia tor  
appear s if the AC-coupled signa l to the EXT 2 inpu t  is less than  0.97 Vpk 
or  grea ter  than  1.03 Vpk.

EXT REF Th is annuncia tor  appears when  an  externa l 1, 2, 5, or  10 MHz frequency 
reference is in  use.

FM Th is annuncia tor  appears when  fr equency modula t ion  is tu rned on . A 
second annuncia tor, ΦM, will appear  in  the same posit ion  if phase 
modula t ion  is tu rned on . Frequency modula t ion  and phase modula t ion  
cannot  be tu rned on  a t  the same t ime, so the two annuncia tors will never  
conflict .

I/Q Th is annuncia tor  appears when  I/Q modula t ion  is tu rned on . Th is 
annuncia tor  is presen t  on ly on  ESG-D and ESG-DP Ser ies Signa l 
Genera tor s.

L The L annuncia tor  appears when  the signa l genera tor  is in  the listen  mode 
and receiving in format ion  or  commands over  the GPIB or  RS-232.

MOD OFF Th is annuncia tor  toggles between  MOD OFF and MOD ON and is a lways 
visible in  the display. Th is annuncia tor  indica tes whether  the modula t ions 
tha t  you  have enabled a re modula t ing the RF ca r r ier.

OVEN COLD Th is annuncia tor  appears when  the t empera tu re of the in terna l oven ized 
reference oscilla tor  (ESG-AP, ESG-DP, and Opt ion  1E5) has dropped below 
an  acceptable level. When  th is annuncia tor  is on , fr equency accuracy is 
degraded. Th is condit ion  shou ld occur  only if the signa l genera tor  is 
disconnected from line power. The annuncia tor  is t imed, and au tomat ica lly 
tu rns off a ft er  a  specified per iod.

PULSE Th is annuncia tor  appears when  pu lse modula t ion  is tu rned on .

R The R annuncia tor  appears when  the signa l genera tor  is in  remote GPIB 
opera t ion .

RF OFF Th is annuncia tor  toggles between  RF OFF and RF ON and is a lways visible 
in  the display. Th is annuncia tor  indica tes whether  the RF signa l is presen t  
a t  the RF OUTPUT connector.

S The S annuncia tor  appears when  the signa l genera tor  has genera ted a  
service request  (SRQ) over  the GPIB.

SWEEP Th is annuncia tor  appears when  the signa l genera tor  is sweeping in  list  or  
st ep mode.
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T The T annuncia tor  appears when  the signa l genera tor  is in  the t a lk mode 
and is t r ansmit t ing informat ion  over  the GPIB or  RS-232.

UNLEVEL Th is annuncia tor  appears when  the signa l genera tor  is unable to main ta in  
the cor rect  ou tpu t  level. The UNLEVEL annuncia tor  is not  necessar ily an  
indica t ion  of inst rument  fa ilure. Unleveled condit ions can  occur  dur ing 
normal opera t ion , for  example if I/Q modula t ion  is tu rned on  and no I/Q 
signa ls a re connected. A second annuncia tor, ALC OFF, will appear  in  the 
same posit ion when  the au tomat ic leveling con t rol cir cu it  is disabled. 
When  the ALC is disabled, the UNLEVEL annuncia tor  has no mean ing, so 
these annuncia tor s will never  conflict .

UNLOCK This annuncia tor  appears when  any of the signa l genera tor ’s phase locked 
loops a re unable to ma in ta in  phase lock. You  can  determine which  loop is 
un locked by in ter roga t ing the er ror  messages.
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Re ar Pan e l Ove rvie w

4. AUXILIARY INTERFACE Connector 

3. SYMBOL SYNC OUT Connector 

2. GPIB 

1. AC Power 

5. DATA CLK OUT Connector 
6. SWEEP OUT Connector 

7. DATA OUT Connector 

8. TRIGGER OUT Connector 

9. TRIGGER IN Connector 

10. 10 MHz IN Connector 
11. 10 MHz OUT Connector 

12. PATTERN TRIG IN Connector 

13. BURST GATE IN Connector 

14. COHERENT CARRIER OUT Connector 

16. EVENT 1 Connector 

17. EVENT 2 Connector 

18. BASEBAND GEN REF IN Connector 

19. I OUT Connector 

20. Q OUT Connector 

21. BER MEAS END Connector 
22. BER TEST OUT Connector 

23. BER ERR OUT Connector 

24. BER NO DATA Connector 
25. BER SYNC LOSS Connector 

26. BER DATA IN Connector 

27. BER CLK IN Connector 

28. BER GATE IN Connector 

15. ALT PWR IN Connec-

29. 321.4 MHz IN Connector 
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1. AC Pow e r Re ce ptac le
The power  cord receptacle accept s a  three-pronged cable tha t  is sh ipped with  the 
inst rument . The line voltage is connected here.

2. GP IB Con ne ctor
The GPIB connector  a llows communica t ions with  compa t ible devices such  as externa l 
con t rollers. It  is funct ionally equ iva len t  to the AUXILIARY INTERFACE connector.

3. SYMBOL SYNC OUT Con ne ctor
The TTL/CMOS compat ible SYMBOL SYNC OUT connector  ou tput s a  symbol 
synchron iza t ion  pu lse, one da ta  clock per iod wide, for  use in  digit a l modula t ion  
applica t ions. The pu lse ou tpu t  is synchron ized with  the fir st  symbol in  the in terna l pa t t ern  
genera tor  sequence. The damage levels a re > +8 and < −4 V. Th is female BNC connector  is 
provided on ly on  inst ruments with  Opt ion UND or  UN8. If you  configure your  inst rument  
with  Opt ion 1EM, th is ou tpu t  is changed from a  BNC to an  SMB connector. With  
Opt ion 201 you  can  select  from severa l differen t  ou tpu t  signa ls for  th is connector.

4. AUXILIARY INTERFACE Con ne ctor
This ma le DB-9 connector  is an  RS-232 ser ia l por t  tha t  can  be used for  con t rolling the 
signa l genera tor  r emotely. It  is funct iona lly equ ivalen t  to the GPIB connector. The 
following t able shows the descr ipt ion  of the pinou ts.

P in  Nu m be r Sign al Description Sign al Nam e

1 No Connect ion

2 Receive Da ta RECV

3 Transmit  Da ta XMIT

4 +5 V

5 Ground, 0 V

6 No Connect ion

7 Request  t o Send RTS

8 Clear  to Send CTS

9 No Connect ion
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5. DATA CLK OUT Con n e ctor
The DATA CLK OUT connector  ou tpu t s a  clock signal for  digit a l modula t ion  da ta . The 
outpu t  signa l level is TTL or  CMOS with  the r ising edge a ligned with  the beginn ing of the 
da ta  bit  and the fa lling edge occur r ing when the da ta  and symbol synchron iza t ion  signa l 
a re va lid. The damage levels a re > +8 and < −4 V. Th is female BNC connector  is provided 
only on  inst ruments with  Opt ion UND or  UN8. If you  configure your  inst rument  with  
Opt ion  1EM, th is outpu t  is changed from a  BNC to an  SMB connector. With  Opt ion  201 
you  can  select  from severa l differen t  ou tpu t  signa ls for  th is connector.

6. SWEEP  OUT Conn e ctor
This female BNC connector  provides a  volt age range of 0 to +10 V. When the signa l 
genera tor  is sweeping, the SWEEP OUT signa l r anges from 0 V a t  the beginn ing of the 
sweep to +10 V a t  the end of the sweep rega rdless of the sweep width . In  CW mode th is 
connector  has no ou tpu t . The ou tpu t  impedance is less than  1Ω and can  dr ive 2 kΩ.

7. DATA OUT Conn e ctor
The DATA OUT connector  ou tpu t s digit a l modula t ion  da ta  sourced from an  externa lly 
supplied signa l a t  the DATA inpu t  or  from the in terna l pa t t ern  genera tor. The ou tpu t  
signa l level is a  TTL or  CMOS signa l where a  CMOS h igh  is equ iva len t  to a  da ta  1 and a  
CMOS low is equ iva len t  to a  data  0. Th is female BNC connector  is provided on ly on  
inst ruments with  Opt ion UND or  UN8. If you  configure your  inst rument  with  Opt ion  
1EM, th is ou tpu t  is changed from a  BNC to an  SMB connector. With  Opt ion  201 you  can  
select  from severa l differen t  ou tpu t  signa ls for  th is connector.

8. TRIGGER OUT Con ne ctor
This female BNC connector  ou tput s a  TTL signa l tha t  is a sser ted h igh  a t  the sta r t  of a  
dwell sequence, or  a t  the st ar t  of wa it ing for  the point  t r igger  in  manua l sweep mode, and 
low when  the dwell is over, or  when  the point  t r igger  is r eceived, or  once per  sweep dur ing 
an  LF sweep. The logic pola r ity can  be reversed.

9. TRIGGER IN Con ne ctor
This female BNC connector  accept s a  TTL signa l for  t r igger ing opera t ions, such  as 
poin t -to-poin t  in  manua l sweep mode or  an  LF  sweep in  externa l sweep mode. Tr igger ing 
can  occur  on  either  the posit ive or  nega t ive edge. The damage level is ≥ +10 V or  ≤ −4 V.

10. 10 MHz IN Conn e ctor
This female BNC connector  accept s a  −3.5 to +20 dBm signa l from an  external t imebase 
reference tha t  is with in  ±10 ppm (standard t imebase) or  ±1 ppm (h igh  stability t imebase). 
The nomina l inpu t  impedance is 50Ω. The signa l genera tor  detect s when  a  va lid reference 
signa l is presen t  a t  th is connector  and au tomat ica lly switches from in terna l to externa l 
reference opera t ion .

11. 10 MHz OUT Conn e ctor
This female BNC connector  provides a  nomina l signal level of +7 dBm ±2 dB, and an  
outpu t  impedance of 50Ω. The accuracy is determined by the t imebase used.
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12. PATTERN TRIG IN Conne ctor
This inpu t  can  accept  either  a  TTL/CMOS low to TTL/CMOS h igh  or  TTL/CMOS h igh  to 
TTL/CMOS low edge t r igger. The min imum t r igger  inpu t  pu lse width , h igh  or  low, is 
100 ns. The damage levels are > +8 and < −4 V. Th is female BNC connector  is provided 
only on  inst ruments with  Opt ion UN8 or  UND. If you  configure your  inst rument  with  
Opt ion 1EM, th is inpu t  is changed from a  BNC to an  SMB connector.

With  Opt ion  UN8 tu rned on, the inpu t  to the PATTERN TRIG IN connector  is used to 
t r igger  the in terna l digita l modula t ion  pa t t ern  genera tor  to st a r t  a  single pa t t ern  ou tpu t  or  
to stop and re-synchron ize a  pa t t ern  tha t  is being con t inuously ou tpu t . The t r igger  edge is 
la tched and then  sampled by the fa lling edge of the in terna l da ta  bit  clock to synchron ize 
the t r igger  with  the da ta  bit  clock t iming. The min imum delay from the t r igger  edge to the 
fir st  bit  of the fr ame is 1.5 to 2.5 bit  clock per iods. For  more in format ion  on  pa t t ern  
t r igger ing, r efer  to the “Opera t ion” chapter s in  the user ’s and programming gu ides.

With  Opt ion  UND tu rned on , th is connector  is the source for  the externa l t r igger  for  a ll of 
the ARB waveform genera tor  t r iggers. With  Opt ion  201 th is connector  is used for  system 
reset  t r igger  inpu t .

13. BURST GATE IN Con ne ctor
The BURST GATE IN connector  accept s a  TTL or  CMOS signa l for  ga t ing burst  power  in  
digit a l modula t ion  applica t ions. The burst  ga t ing is used when  you  a re externa lly 
supplying da ta  and clock in format ion. The inpu t  signa l must  be synchron ized with  the 
externa l da ta  inpu t  tha t  will be ou tpu t  dur ing the burst . The burst  power  envelope and 
modula ted da ta  a re in ternally delayed and re-synchronized. The inpu t  signal must  be 
CMOS h igh  for  normal burst  RF  power  or  CW RF ou tpu t  power  and CMOS low for  RF off. 
The leading edges must  be synchronous with  the DATA CLOCK r ising edges. The signa l 
level must  be va lid on  the DATA CLOCK fa lling edge. The damage levels a re > +8 and 
< −4 V. Th is female BNC connector  is provided only on  inst ruments with  Opt ion UND or  
UN8. If you  configure your  inst rument  with  Opt ion  1EM, th is ou tpu t  is changed from a  
BNC to an  SMB connector. With  Opt ion  201 th is connector  is used for  even  second 
synchron iza t ion  inpu t .

14. COHERENT CARRIER OUT Con ne ctor
This connector  ou tpu ts RF tha t  is not  modula ted with  AM, pu lse, or  I/Q modula t ion , bu t  is 
modula ted with  FM or  ΦM. The ou tpu t  power  is nomina lly 0 dBm ±5 dB. The ou tpu t  
fr equency range is from 249.99900001 MHz to the maximum specified frequency of your  
signa l genera tor. If the RF ou tpu t  fr equency is below th is range, the COHERENT 
CARRIER OUT signa l will have the following frequency: Frequency of coheren t  
ca r r ier  = (1E9 − F requency of RF ou tpu t ) in  Hz. The damage levels a re 20 Vdc and 13 dBm 
reverse RF power. Th is SMA connector  is presen t  on ly on  ESG-D and ESG-DP Ser ies 
Signa l Genera tor s.

15. ALT P WR IN Con ne ctor
This BNC connector  accepts a  CMOS signal for  synchron iza t ion  of externa l da ta  and 
a lternate power  signa l t iming. Damage levels a re > +8 V and < −4 V. Th is connector  is 
act ive on ly with  Opt ions UNA or  201. With  Opt ion  201 th is connector  is used for  Long 
Code Sta te Latch  st robe inpu t .
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16. EVENT 1 Conne ctor
With  Opt ion  UN8 tu rned on, th is TTL/CMOS compat ible connector  ou tpu t s a  pu lse tha t  
can  be used to t r igger  the st a r t  of a  da ta  pa t t ern , frame, or  t imeslot . It  is adjustable to 
with in  plus or  minus one t imeslot  with  one bit  of r esolu t ion . With  Opt ion  UN5 tu rned on  
(Opt ion  UN5 requ ires Opt ion  UND hardware), an  even  second ou tpu t  is genera ted. A 
marker  is ou tpu t  every two seconds indica t ing the beginn ing of each  shor t  code sequence 
for  use in  synchron izing CDMA ana lysis inst ruments.

With  Opt ion  UND tu rned on , there is a  marker  on /off condit ion  a ssocia ted with  each  
waveform poin t . A marker  (TTL high  when  posit ive pola r ity is selected; TTL low when  
nega t ive polar ity is select ed) is ou tpu t  on the EVENT 1 connector  whenever  a  Marker 1 is 
tu rned on  in  the waveform. (Markers a re au tomat ica lly tu rned on  whenever  you  set  them 
in  a  waveform segment . When you  combine waveform segments tha t  con ta in  Marker  1 in to 
a  sequence, the marker s a re au tomat ica lly tu rned off un t il you  toggle them on  in  either  the 
Edit  Selected Waveform Sequence menu  or  in  the Build New Waveform Sequence menu .)

The damage levels for  th is connector  a re > +8 V and < −4V. Th is female BNC connector  is 
provided on ly on  inst ruments with  Opt ion UN8 or  UND. If you configure your  inst rument  
with  Opt ion  1EM, th is ou tpu t  is changed from a  BNC to an  SMB connector. With  
Opt ion 201 you  can  select  from severa l differen t  ou tpu t  signa ls for  th is connector.

17. EVENT 2 Conne ctor
With  Opt ion  UN8 tu rned on, th is TTL/CMOS compat ible connector  ou tpu t s a  da ta  enable 
signa l for  ga t ing externa l equ ipment . The ou tpu t  is applicable when the externa l da ta  is 
clocked in to in terna lly genera ted t imeslot s. Da ta  is enabled when  the signa l is low. With  
Opt ion  UN5 tu rned on  (Opt ion  UN5 requ ires Opt ion  UND hardware), a  marker  is ou tput  
on the EVENT 2 connector  every 26.67 milliseconds, corresponding to the st a r t  of each  
shor t  code.

With  Opt ion  UND tu rned on , there is a  marker  on /off condit ion  a ssocia ted with  each  
waveform poin t . A marker  (TTL high  when  posit ive pola r ity is selected; TTL low when  
nega t ive polar ity is select ed) is ou tpu t  on the EVENT 2 connector  whenever  a  Marker 2 is 
tu rned on  in  the waveform. (Markers a re au tomat ica lly tu rned on  whenever  you  set  them 
in  a  waveform segment . When you  combine waveform segments tha t  con ta in  Marker  2 in to 
a  sequence, the marker s a re au tomat ica lly tu rned off un t il you  toggle them on  in  either  the 
Edit  Selected Waveform Sequence menu  or  in  the Build New Waveform Sequence menu .)

The damage levels a re > +8V and < −4V. Th is female BNC connector  is provided on ly on  
inst ruments with  Opt ion UN8 or  UND. On  inst ruments with  Opt ion  1EM, th is ou tpu t  is 
changed from a  BNC to an  SMB connector. With  Opt ion  201 th is connector  is used for  
system reset  ou tput .
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18. BASEBAND GEN REF IN Con ne ctor
With  Opt ion  UN8 enabled, the BASEBAND GEN REF IN connector  accepts a  0 to 
+20 dBm sinewave or  TTL squarewave signa l from an  external 13 MHz t imebase 
reference. Th is digit a l modula t ion  reference clock is used by the in terna l pat t ern  genera tor  
in  GSM applica t ions (on ly the in ternal digit a l da ta  genera tor  can  be locked to th is externa l 
reference; the RF frequency remains locked to the 10 MHz reference). The nominal inpu t  
impedance is 50Ω a t  13 MHz, AC-coupled. 

With  Opt ion  UND enabled, th is connector  accepts a  TTL or  > −10 dBm sinewave externa l 
reference a t  ra t es from 250 kHz th rough  20 MHz. The in terna l clock for  the a rbit ra ry 
waveform genera tor  is locked to th is signa l when  externa l r eference is selected in  the ARB 
setup. The min imum pu lse width  must  be > 10 ns. The damage levels a re > +8V and < −8V. 

Th is female BNC connector  is provided on ly on  inst ruments with  Opt ions UND or  UN8. 
On  inst ruments with  Opt ion  1EM, th is ou tpu t  is changed from a  BNC to an  SMB 
connector.

19. I OUT Con ne ctor
The I OUT connector  ou tpu t s the ana log, in -phase componen t  of I/Q modula t ion from the 
in ternal baseband genera tor. The nomina l ou tpu t  impedance of th is connector  is 50Ω, 
DC-coupled. The damage levels a re > +2 V and < −2 V. The DC or igin  offset  is typically 
< 10 mV. The ou tpu t  signa l levels in to a  50Ω load a re a s follows:

• 0.5 Vpk, t ypica l, cor responds to one un it  length  of the I/Q vector.

• 0.69 Vpk (2.84 dB), typica l, maximum crest  factor  for  peaks for  π/4 DQPSK with  
a lpha = 0.5.

• 0.71 Vpk (3.08 dB), typica l, maximum crest  factor  for  peaks for  π/4 DQPSK with  
a lpha = 0.35.

• Typica lly 1 Vp-p maximum (Opt ion  UND only).

Th is female BNC connector  is provided on ly on  inst ruments with  Opt ion UND or  UN8. If 
you  configure your  inst rument  with  Opt ion  1EM, th is ou tpu t  is r eloca ted from a  BNC to an  
SMB connector.
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20. Q OUT Con ne ctor
The Q OUT connector  ou tpu t s the ana log, quadra tu re-phase componen t  of I/Q modula t ion  
from the in terna l baseband genera tor. The nomina l ou tpu t  impedance of th is connector  is 
50Ω, DC-coupled. The damage levels a re > +2 V and < −2 V. The DC or igin  offset  is 
typica lly < 10 mV. The ou tpu t  signa l levels in to a  50Ω load a re a s follows:

• 0.5 Vpk, t ypica l, cor responds to one un it  length  of the I/Q vector.

• 0.69 Vpk (2.84 dB), typica l, maximum crest  factor  for  peaks for  π/4 DQPSK with  
a lpha = 0.5.

• 0.71 Vpk (3.08 dB), typica l, maximum crest  factor  for  peaks for  π/4 DQPSK with  
a lpha = 0.35.

• Typica lly 1 Vp-p maximum (Opt ion  UND only).

Th is female BNC connector  is provided on ly on  inst ruments with  Opt ion  UND or  UN8. If 
you  configure your  inst rument  with  Opt ion  1EM, th is ou tpu t  is r eloca ted from a  BNC to an  
SMB connector.

21. BER MEAS END Conn e ctor
The BER MEAS END connector  ou tpu t s a  signa l tha t  indica tes the st a tus of the 
bit -er ror-ra te (BER) measurements. BER measurements a re being execu ted when  the 
signa l is h igh . The damage levels a re > +8 and < −4 V. Th is female SMB connector  is 
provided on ly on  inst ruments with  Opt ion UN7. 

22. BER TEST OUT Con ne ctor
The BER TEST OUT connector  outpu ts a  signa l tha t  indica tes the t est  r esu lt  of the 
pass/fa il judgement  of the bit -er ror-ra te measurements. The resu lt  is gua ran teed a t  the 
fa lling edge of the signa l of the MEAS END connector. The resu lt  is pass when  the signal is 
low; the resu lt  is fa il when  the signa l is h igh . The signa l is a lso h igh  when  the pass/fa il 
judgement  is set  to off. The damage levels a re > +8 and < −4 V. Th is female SMB connector  
is provided on ly on  inst ruments with  Opt ion UN7.

23. BER ERR OUT Con ne ctor
The ou tpu t  of the BER ERR OUT connector  is normally low. When  the maximum da ta  ra te 
mode is set  to 2 Mbps, the BER ERR OUT connector  ou tpu ts pulse signa ls tha t  indica te 
er rors. One pu lse with  a  width  of abou t  80 ns indica tes one er ror  bit . Pu lses indica t ing 
er rors a re asynchronous to the BER CLK IN and are on ly va lid dur ing BER measurements 
(when  BER MEAS END is h igh). The damage levels a re > +8 and < −4 V. This female SMB 
connector  is provided on ly on  inst ruments with  Opt ion UN7.

24. BER NO DATA Con n e ctor
The BER NO DATA connector  ou tpu ts a  signa l tha t  indicates the no da ta  st a tus. The no 
da ta  sta tus is r epor ted when  there has been  no clock inpu t  for  more than  3 seconds or  
there has been  no da ta  change for  more than  200 bit s. Th is signa l is va lid on ly when  the 
signa l of the BER MEAS END connector  is h igh . No da ta  st a tus is detected when  the 
signa l is low. The damage levels a re > +8 and < −4 V. Th is female SMB connector  is 
provided on ly on  inst ruments with  Opt ion UN7.
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25. BER SYNC LOSS Conne ctor
The BER SYNC LOSS connector  ou tpu t s a  signa l tha t  indica tes the synchron iza t ion  loss 
st a te. Th is signa l is on ly va lid when  the signa l of the BER MEAS END connector  is h igh . 
Synchron iza t ion  loss sta te is detected when  the signa l is low. The damage levels a re > +8 
and < −4 V. Th is female SMB connector  is provided on ly on  inst ruments with  Opt ion UN7.

26. BER DATA IN Conn ector
Use th is connector  to inpu t  the da ta  st r eams for  the bit -er ror-ra te measurements. The 
r ising (posit ive) or  fa lling (nega t ive) edge of the BER CLK IN signa l (selected by the 
softkey or  the GPIB command) is used to t r igger  the reading of the da ta . The damage 
levels a re > +8 and < −4 V. Th is connector  must  be t ermina ted with  a  TTL-compat ible h igh  
impedance or  75Ω load . If you configure your  inst rument  with  Opt ion 1EM, th is inpu t  is 
changed from a  BNC to an  SMB connector. Th is female BNC connector  is provided on ly on 
inst ruments with  Opt ion UN7.

27. BER CLK IN Conn e ctor
Use th is connector  to inpu t  the clock signa l for  the bit -er ror-ra te measurements. The r ising 
(posit ive) or  fa lling (nega t ive) edge of the signa l (selected either  by softkey or  GPIB 
command) causes da ta  on  the BER DATA IN connector  to be sampled. The damage levels 
a re > +8 and < −4 V. Th is connector  must  be termina ted with  a  TTL-compat ible h igh  
impedance or  75Ω load. If your  inst rument  is configured with  Opt ion 1EM, th is inpu t  
changes from a  BNC to an  SMB connector. Th is female BNC connector  is provided on ly on  
inst ruments with  Opt ion UN7.

28. BER GATE IN Con ne ctor
Use th is connector  to inpu t  the clock ga te signa l for  the bit -er ror-ra t e measurements. The 
clock signa l to the BER CLK IN connector  is va lid on ly when  the signa l to th is connector  is 
a  h igh  or  low, depending on  your  softkey select ion  or  GPIB command. The damage levels 
a re > +8 and < −4 V. Th is connector  must  be termina ted with  a  TTL-compat ible h igh  
impedance or  75Ω load. Th is connector  can  be enabled or  disabled by a  softkey or  an  GPIB 
command. Th is female BNC connector  is provided on ly on  inst ruments with  Opt ion UN7.

29. 321.4 MHz IN Con ne ctor
Use th is connector  to inpu t  a  downconver ted 321.4 MHz GSM signa l for  base t r ansceiver  
st a t ion  (BTS) loopback measurements. Th is female SMB connector  is presen t  only on  
inst ruments with  Opt ion 300.
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4 Hardke y  an d Softke y Re fe re n ce

This chapter  descr ibes each  fron t  panel ha rdkey and each softkey associa ted with  the 
ha rdkey as well a s the defau lt  va lue for  each  key. The chapter  is organ ized a lphabet ica lly 
by fron t  panel ha rdkey.
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AM
Pressing the fron t  panel AM key revea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order. 

AM De pth
This softkey sets the amplitude modula t ion  depth , in  percen t , for  the 
AM Path 1 and AM Path 2 configura t ions. To change the va lue of the AM 
depth , press the softkey once. The cur ren t  va lue for  AM depth  is 
displayed in  the act ive en t ry a rea . To en ter  a  new va lue, rota te the fron t  
panel knob un t il the desired va lue is displayed, use the up and down 
a r row keys, or  en ter  the va lue using the numer ic keypad and press the 
% t ermina tor  softkey. The range of va lues a llowed is 0.1 to 100%. The 
min imum increment  a llowed is 0.1%. Not ice tha t  the new va lue of AM 
depth  applies on ly to whichever  AM pa th  configura t ion  (AM Path 1 or  
AM Path 2) you have cur ren t ly selected.

Defau lt  Va lue: 0.1%

Softkey Locat ion : AM > AM Depth 

Or: AM > AM Waveform > Dual-Sine > AM Depth

AM De pth  Cou ple  Off On
This softkey toggles the AM depth  coupling on  and off. AM depth  
coupling links the AM depth  va lues of AM Path 1 and AM Path 2. When  
the va lues a re coupled, any change you  make to one AM depth  value is 
applied to both  AM depth  va lues.

Defau lt  Va lue: Off

Softkey Locat ion : AM > AM Depth Couple Off On
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AM Off On
This softkey enables the amplitude modula t ion  for  whichever  AM pa th  
configura t ion  you  have selected, AM Path 1, AM Path 2, or  AM Path WB, in the 
case of a digitally equipped model. Not ice, however, tha t  a lthough  you  can 
enable amplitude modula t ion  with  th is softkey, the RF ca rr ier  is 
modula ted by the enabled modula t ion  on ly when  you  have a lso set  Mod 
On/Off t o On. Whenever  amplitude modula t ion  is enabled, the AM 
annuncia tor  is tu rned on  in  the display.

There a re two pa ths for  AM modula t ion  which  can  be simultaneously 
enabled as long as they use differen t  sources (Int , Ext1, or  Ext2). The 
modula t ion  signa ls from both  pa ths a re summed in ternally for  
composit e modula t ion .

Defau lt  Va lue: Off

Softkey Locat ion : AM > AM Off On

AM Path  1 2 WB 

NOTE For  the ESG-A and ESG-AP ser ies, th is softkey is AM Path 1 2. Wideband 
AM is not  ava ilable on  the ESG-A and ESG-AP ser ies.

Use AM Path 1 and AM Path 2 t o define two un ique amplitude modula t ion 
configura t ions. For  example, select  AM Path 1. (AM Path 1 is the defau lt  
a ft er  a  normal preset . If AM Path 1 is not  h igh ligh ted, press the AM 
Path 1 2 WB softkey un t il the select ion  toggles to AM Path 1.) Configure the 
modula t ion  cha racter ist ics (such  as depth , source, r a t e, and waveform) 
using the remain ing softkeys in  the AM menu . Then  enable AM by 
set t ing AM Off On t o On.

To configure a  second amplitude modula t ion  configura t ion , toggle to 
AM Path 2. Define the modula t ion  cha racter ist ics for  th is second 
configura t ion  and enable AM by set t ing AM Off On t o On.

The RF ca rr ier  is ava ilable a t  the RF OUTPUT connector  when  you  set  
RF On/Off t o On. Set  Mod On/Off t o On to modula te the RF ca r r ier  with  the 
modula t ions tha t  you  have enabled.

AM Path 1 and AM Path 2 a re summed in terna lly for  composite modula t ion . 
E ither  pa th  can  be switched to any one of the modula t ion  sources: In t , 
Ext1, or  Ext2. All modula t ion  types can  be simultaneously enabled, 
except  FM with  ΦM, AM with  externa l burst  source, and wideband AM 
with  I/Q. AM, FM, and ΦM can  sum simult aneous input s from any two 
sources (In t , Ext1, and Ext2). Any given  source (In t , Ext1, or  Ext2) can 
on ly be routed to one act iva ted modula t ion  type.
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The wideband AM select ion  (AM Path WB) elimina tes the bandwidth  
lim ita t ions of the ALC loop thereby increasing the bandwidth  beyond 
tha t  of the st andard amplitude modula t ion . Typica l ra tes for  wideband 
AM are list ed in  the techn ica l specifica t ions document . When  you  select  
AM Path WB in  the AM menu , you  must  apply your  modula t ing signal to 
the I inpu t . The sensit ivity is 0.5 V = 100% AM depth . With  AM Path WB 
selected, the modula ted RF signa l will be ava ilable a t  the RF OUTPUT 
connector  when  you  tu rn  on  both  Mod On/Off and RF On/Off.

Defau lt  Va lue: AM Pa th  1

Softkey Locat ion : AM > AM Path 1 2 WB

AM Rate
Use th is softkey to change the in terna l modula t ion  frequency for  the 
AM Path 1 and AM Path 2 configura t ions. To change the va lue, press the 
softkey once. The cur ren t  va lue for  AM ra te is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 10 kHz. (0.1 Hz to 
50 kHz is the range a llowed if sinewave is selected as the in terna l 
waveform.) The minimum increment  a llowed is 0.1 Hz. Not ice tha t  the 
new va lue of AM ra te applies on ly to whichever  AM configura t ion  
(AM Path 1 or  AM Path 2) you  have cur rent ly selected.

Defau lt  Va lue: 400 Hz

Softkey Locat ion : AM > AM Rate

AM Sou rce
Pressing th is softkey revea ls a  menu  of choices for  amplitude 
modula t ion  sources. You  can  choose in terna lly-genera ted amplitude 
modula t ion  or  select  an  externa lly-applied signal from either  the EXT 
1 INPUT or  EXT 2 INPUT connectors. The in terna l modula t ion  is 
a lways AC-coupled. For  the externa lly-applied signals, you  can  choose 
between  AC- and DC-coupled modula t ion . A 1.0 Vpk inpu t  is r equ ired 
for  ca libra ted AM depth  set t ings. The EXT 1 LO/HI and EXT 2 LO/HI 
display annuncia tor s will tu rn  on  if the peak inpu t  volt age differ s from 
1.0 Vpk by more than  3%. (The LO/HI annuncia tor s on ly funct ion  for  
AC-coupled externa l input s.)

The in terna l and externa l 1 and 2 sources have mult iple uses. You  can  
use them for  amplitude, fr equency, and phase modula t ion . For  burst  
modula t ion , you  can  on ly use the externa l 1 source and you  must  use 
the external 2 source for  pu lse modula t ion . However, any given  source 
can  on ly be rou ted to one enabled modula t ion  a t  a  t ime. If, for  example, 
you  were using the externa l 1 source in  a  frequency modula t ion  
configura t ion  for  FM Path 1, and then  you  configured AM Path 2 t o a lso use 
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the external 1 source, the signa l genera tor  would tu rn  off FM Path 1 and 
assign the externa l 1 source to your  AM Path 2 configura t ion . Not ice tha t  
for  these purposes the externa l 1 AC-coupled source is the same as the 
externa l 1 DC-coupled source and the externa l 2 AC-coupled source is 
the same as the externa l 2 DC-coupled source.

Defau lt  Va lue: In terna l

Softkey Locat ion : AM > AM Source

AM Start  Rate
Use th is softkey to change the st a r t ing in terna l modula t ion  fr equency 
for  swept -sine amplitude modula t ion . To change the va lue, press the 
softkey once. The cur ren t  va lue for  the AM sta r t  ra t e is displayed in  the 
act ive en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob 
un t il the desired va lue is displayed, use the up and down a r row keys, or  
en ter  the va lue using the numer ic keypad and press the Hz or  kHz 
t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The 
min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the AM Rate softkey in  the in it ia l AM Menu  
and the AM Tone 1 Rate softkey in  the AM Dual-Sine Menu . Any va lue set  
for  AM Start Rate is reflected in  the AM Rate and AM Tone 1 Rate softkeys. 
Conversely, if you  change the va lue for  either  the AM Rate softkey or  the 
AM Tone 1 Rate softkey, the va lue for  AM Start Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Start Rate

AM Stop  Rate
Use th is softkey to change the ending in terna l modula t ion  fr equency for  
swept-sine amplitude modula t ion . To change the va lue, press the 
softkey once. The cur rent  va lue for  the AM stop ra te is displayed in  the 
act ive en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob 
un t il the desired va lue is displayed, use the up and down a r row keys, or  
en ter  the va lue using the numer ic keypad and press the Hz or  kHz 
t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The 
min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the AM Tone 2 Rate softkey in  the AM Dua l-Sine 
Menu. Any va lue set  for  AM Stop Rate is r eflected in  the AM Tone 2 Rate 
softkey. Conversely, if you  change the va lue for  the AM Tone 2 Rate 
softkey, the va lue for  AM Stop Rate is changed to ma tch.

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : AM >AM Waveform > Swept-Sine > AM Stop Rate
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AM Sw e ep Tim e
Sets the sweep t ime for  swept -sine amplitude modula t ion . The signal 
genera tor  will va ry the AM ra te from the specified st a r t  r a te to the stop 
ra te in  the t ime set  with  th is softkey. En ter  the desired sweep t ime 
using the up and down a r row keys, the fron t  panel knob, or  en ter  a  
va lue using the numer ic keypad and press the sec or  msec t ermina tor  
softkey. The range of va lues a llowed is 1 ms th rough  65.535 s. The 
min imum increment  a llowed is 1 ms.

Defau lt  Va lue: 100.0 msec

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Sweep Time

AM Sw e ep Trigge r
Revea ls a  menu  of choices for  t r igger ing swept -sine amplitude 
modula t ion . You  can  choose t r igger ing tha t  occurs immedia tely, 
t r igger ing tha t  is supplied by the GPIB, t r igger ing on  either  the posit ive 
or  negat ive edge of a  signa l supplied to the TRIGGER IN connector, or  
t r igger ing by the fron t  panel Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Sweep Trigger

AM Ton e  1 Rate
Sets the in terna l modula t ion  fr equency for  the AM tone 1. En ter  the 
desired ra te using the up and down a r row keys, the fron t  panel knob, or  
en ter  a  value using the numer ic keypad and press the kHz or  Hz 
t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz th rough  
50 kHz. The min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the AM Rate softkey in  the in it ia l AM Menu  
and the AM Start Rate softkey in  the AM Swept -Sine Menu . Any va lue set  
for  AM Tone 1 Rate is r eflected in  the AM Rate and AM Start Rate softkeys. 
Conversely, if you  change the va lue for  either  the AM Rate softkey or  the 
AM Start Rate softkey, the va lue for  AM Tone 1 Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : AM > AM Waveform > Dual-Sine > AM Tone 1 Rate
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AM Ton e  2 Am pl Pe rce n t Of Pe ak
For  example, if the Tone 2 amplitude is 0%, then  there would be no 
amplitude for  Tone 2; a ll of the signa l st r ength  would be presen t  in  Tone 
1. If AM Tone 2 Ampl Percent Of Peak is set  to 50%, then  Tone 2 and Tone 1 
would have equal amplitudes, or  ha lf of the amplitude of both  tones 
combined.

Defau lt  Va lue: 50.0%

Softkey Locat ion : AM > AM Waveform > Dual-Sine > 
AM Tone 2 Ampl Percent Of Peak

AM Ton e  2 Rate
Press th is softkey to set  the in terna l modula t ion  fr equency for  the AM 
tone 2. En ter  the desired ra te using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the kHz or  Hz t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz 
th rough  50 kHz. The minimum increment  a llowed is 0.1 Hz.

This softkey is coupled to the AM Rate softkey in  the in it ia l AM Menu  
and the AM Stop Rate softkey in  the AM Swept -Sine Menu . Any va lue set  
for  AM Tone 2 Rate is r eflected in  the AM Rate and AM Stop Rate softkeys. 
Conversely, if you  change the va lue for  either  the AM Rate softkey or  the 
AM Stop Rate softkey, the va lue for  AM Tone 2 Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : AM > AM Waveform > Dual-Sine > AM Tone 2 Rate

AM Wave form
Pressing th is softkey revea ls a  menu  of AM waveform choices for  your  
AM Path 1 and AM Path 2 configura t ions. Select  from sine, t r iangle, square, 
ramp, noise, dua l-sine, and swept -sine waveforms. Not ice tha t  your  
waveform select ion  applies on ly to whichever  AM pa th  configura t ion  
you  have cur ren t ly selected.

Defau lt  Va lue: Sine

Softkey Locat ion : AM > AM Waveform

Bu s
This softkey is one of the choices in  the AM Sweep Tr igger  menu . With  
Bus selected, you  use the GPIB to t r igger  single sweeps of swept-sine 
amplitude modula t ion .

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Sweep Trigger > Bus
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Du al-S in e
Revea ls a  menu  of choices for  set t ing the dua l-sine amplitude 
modula t ion  pa rameter s. In  th is menu  you  can  set  the AM ra tes for  two 
separa te tones. In  addit ion , you  can  set  the AM depth  for  AM Path 1 and 
AM Path 2 and a lso set  a  r a t io of the tone 2 AM depth  to the tone 1 AM 
depth .

Softkey Locat ion : AM > AM Waveform > Dual-Sine

Ext
Being one of the choices in  the AM Sweep Tr igger  menu , choosing Ext 
a llows you  to t r igger  swept-sine amplitude modula t ion  using the signa l 
applied to the TRIGGER IN rea r  panel connector. Set  the pola r ity of the 
t r igger  signa l using the Trigger In Polarity Neg Pos softkey.

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Sweep Trigger > Ext

Ext 1 AC-Cou ple d
Inpu ts an  externa l, AC-coupled, amplitude modula t ion  signa l to the 
EXT 1 INPUT connector. The modula t ion  signa l is t est ed for  voltage 
and a  display annuncia tor  will repor t  a  h igh  or  low condit ion  if the 
voltage is > ±3% of 1 Vpk.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured AM Path 2 to a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off FM Path 1 and assign  the externa l 1 inpu t  to 
your  AM Path 2 configura t ion . (For  the purpose of th is discussion, the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
inpu t .)

Softkey Locat ion : AM > AM Source > Ext 1 AC-Coupled

Ext 1 DC-Cou ple d
Inpu ts an  externa l, DC-coupled, amplitude modula t ion  signa l to the 
EXT 1 INPUT connector.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured AM Path 2 to a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off FM Path 1 and assign  the externa l 1 inpu t  to 
your  AM Path 2 configura t ion . (For  the purpose of th is discussion, the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
inpu t .)

Softkey Locat ion : AM > AM Source > Ext 1 DC-Coupled
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Ext 2 AC-Cou ple d
This softkey let s you  inpu t  an  externa l, AC-coupled, amplitude 
modula t ion  signa l to the EXT 2 INPUT connector. The modula t ion  
signa l is t est ed for  volt age and a  display annuncia tor  will repor t  a  h igh  
or  low condit ion  if the voltage is > ±3% of 1 Vpk.

The externa l 2 inpu t  has mult iple uses, bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured AM Path 2 to a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off FM Path 1 and assign  the externa l 2 inpu t  to 
your  AM Path 2 configura t ion . (For  the purpose of th is discussion, the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2 DC-coupled 
inpu t .)

Softkey Locat ion : AM > AM Source > Ext 2 AC-Coupled

Ext 2 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, amplitude 
modula t ion  signa l to the EXT 2 INPUT connector.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured AM Path 2 to a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off FM Path 1 and assign  the externa l 2 inpu t  to 
your  AM Path 2 configura t ion . (For  the purpose of th is discussion, the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2 DC-coupled 
inpu t .)

Softkey Locat ion : AM > AM Source > Ext 2 DC-Coupled

Im m e diate
This softkey is one of the choices in  the AM Sweep Tr igger  menu . 
Choosing Immediate immedia tely t r iggers swept -sine amplitude 
modula t ion  in  a  con t inuous mode. To stop the sweep, choose a  differen t  
t r igger  such  as Ext, or  set  the waveform to someth ing other  than  
Swept-Sine.

Softkey Locat ion : AM >AM Waveform > Swept-Sine > AM Sweep Trigger > 
Immediate
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In te rn a l
This softkey lets you  connect  an  in terna lly-genera ted, ca libra t ed signa l 
to the AM modula tor. The defau lt  sta t e of the in terna l waveform 
genera tor  is a  400 Hz sinewave with  0.1% depth .

The in terna l source has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the in terna l 
source in  a  frequency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured AM Path 2 to a lso use the in terna l source, the signa l 
genera tor  would turn  off FM Path 1 and assign  the in terna l source to your  
AM Path 2 configura t ion .

Softkey Locat ion : AM > AM Source > Internal

Noise
This softkey let s you  specify noise as the amplitude modula t ion  
waveform for  the AM Path 1 and AM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  AM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : AM > AM Waveform > Noise

Ram p
This softkey let s you  specify ramp as the amplitude modula t ion  
waveform for  the AM Path 1 and AM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  AM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : AM > AM Waveform > Ramp

Sin e
This softkey let s you  specify sine as the amplitude modula t ion  
waveform for  the AM Path 1 and AM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  AM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : AM > AM Waveform > Sine

Squ are
This softkey let s you  specify square as the amplitude modula t ion  
waveform for  the AM Path 1 and AM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  AM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : AM > AM Waveform > Square
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Sw e pt-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the 
swept-sine amplitude modula t ion pa rameter s. In  th is menu  you  can  set  
the st a r t  and stop AM rate and the sweep t ime. You  can  set  the signa l 
genera tor  to a  single, externa lly-t r iggered sweep on  either  a  nega t ive or  
posit ive TTL level or  you  can choose con t inuous sweep, t r iggered 
immedia tely. In  th is menu  you  can  a lso select  either  a  posit ive or  
nega t ive pola r ity for  the TRIGGER OUT signa l.

Softkey Locat ion : AM > AM Waveform > Swept-Sine

Trian gle
This softkey let s you  specify t r iangle as the amplitude modula t ion  
waveform for  the AM Path 1 and AM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  AM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : AM > AM Waveform > Triangle

Trigge r In  Polarity  Ne g  Pos
Press th is softkey to toggle between  a  nega t ive TTL level t r igger  (0 V) 
and a  posit ive TTL level t r igger  (+5 V) for  externa lly t r igger ing 
swept-sine amplitude modula t ion .

This softkey is coupled to the Trigger In Polarity Neg Pos softkey for  
swept -sine FM, ΦM, and LF  Out , and to the Ext Neg and Ext Pos sweep 
t r igger  select ions in  the Sweep/List  Menu . If you  set  the 
Trigger In Polarity Neg Pos softkey in  the AM Swept -Sine Menu  to Neg, the 
Trigger In Polarity Neg Pos softkey is a lso set  to Neg for  swept -sine FM, ΦM, 
and LF  Out . In  addit ion , if the st ep or  list  sweep is set  to externa lly 
t r igger, the select ion  will au tomat ica lly be set  to Ext Neg. The same 
softkeys will toggle to Pos or  to Ext Pos if you  select  Pos in  the Swept -Sine 
AM Menu .

Conversely, if the Trigger In Slope Neg Pos softkey is toggled in  the 
swept -sine FM, ΦM, or  LF  Out  menus, it  will cause the swept-sine AM 
softkey to toggle a lso. Th is is a lso t rue for  the Ext Neg and Ext Pos st ep or  
list  sweep t r igger  select ions.

Defau lt  Va lue: Pos

Softkey Locat ion : AM > AM Waveform > Swept-Sine > 
Trigger In Polarity Neg Pos
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Trigge r Ke y
This softkey is one of the choices in  the AM Sweep Tr igger  menu . With  
Trigger Key selected, when  you  press the Trigger fron t  panel key you  
immedia tely t r igger  a  single sweep of swept -sine amplitude 
modula t ion .

The Trigger key has au torepea t  capability. Hold it  down and you  will 
repeatedly t r igger  sweeps un t il you  release the key.

Softkey Locat ion : AM > AM Waveform > Swept-Sine > AM Sweep Trigger > 
Trigger Key

Trigge r Ou t Polarity  Ne g  Pos
This softkey toggles the pola r ity of the TTL signa l tha t  is ou tpu t  a t  the 
rea r  panel TRIGGER OUT connector. When  Trigger Out Polarity Neg Pos is 
set  t o Pos, t he ou tpu t  signa l is a sser t ed h igh (+5 V) a t  the st a r t  of the 
swept-sine amplitude modula t ion  sweep and low (0 V) when  the sweep 
is concluded. Set t ing Trigger Out Polarity Neg Pos to Neg rever ses the 
pola r ity, where a  h igh  is 0 V and a  low is +5 V.

This softkey is coupled to the Trigger Out Polarity Neg Pos softkey in  the 
swept -sine FM, ΦM, and LF Out  menus and the sweep/list  menu . When  
the pola r ity is toggled for  th is softkey in  any one of these menus, it  
a ffect s a ll loca t ions of the softkey.

Defau lt  Va lue: Pos

Softkey Locat ion : AM > AM Waveform > Swept-Sine > 
Trigger Out Polarity Neg Pos
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Am pl
Pressing the fron t  panel Ampl key r evea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

ALC BW Norm al Narrow
Press th is softkey to toggle between  ALC normal and na r row 
bandwidth  modes. The bandwidth  is au tomat ica lly set  to na r row when  
externa l I/Q modula t ion  is tu rned on , and au tomat ica lly set  to normal 
when  I/Q modula t ion  is tu rned off. Set t ing ALC BW Normal Narrow to 
Narrow limit s the bandwidth  to 100 Hz which  can  improve EVM. Nar row 
bandwidth  mode may, however, a lso slow the set t ling t ime for  fr equency 
changes to as much  as 40 ms. Th is softkey is inact ive when  in terna l I/Q 
modula t ion  is tu rned on .

Defau lt  Va lue: Normal

Softkey Locat ion : Ampl > ALC BW Normal Narrow
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ALC Off On
This softkey toggles the au tomat ic leveling con t rol (ALC) circu it  off and 
on .

The ALC is normally on . The RF ou tpu t  power  of the signa l genera tor  is 
constan t ly monitored and con t rolled by the ALC circu it . It s purpose is 
to hold ou tpu t  power  a t  it s desired level in  spite of dr ift  due to 
temperatu re and t ime.

There a re some modula t ion  condit ions which  the ALC circu it  cannot  
handle proper ly which  lead to ou tpu t  level er ror s. In  these condit ions, 
bet t er  power  level accuracy can  be obta ined by tu rn ing the ALC off and 
using power  sea rch . (Refer  to the Power Search Manual Auto softkey 
documented in  th is sect ion  for  more in format ion  abou t  power  sea rch .) 
ALC Off is usefu l with  pu lse modula t ion  with  a  pu lse width  na rrower  
than  2 µs and with  cer ta in  externa l I/Q modula t ion.

Pu lse modula t ion  is accomplished using a  modula tor  which  precedes 
the ALC detector. The ALC must , therefore, measure a  pu lsed signa l, 
and it  is able to do th is if the pu lse width  exceeds 2 µs. For  na rrower  
pu lses, set  the ALC softkey to Off.

With  externa l I/Q modula t ion , the ALC loop act s to hold the signa l 
genera tor ’s average ou tpu t  power  constan t , in  spit e of va r ia t ions in  the 
I/Q inpu t  power  (I2 + Q2). Rapid va r ia t ions of (I2 + Q2) propaga te to the 
ou tpu t , while slow var ia t ions a re removed by the ALC loop, with  a  
h igh-pass corner  of 1 kHz. If you do not  wan t  th is h igh-pass filt er ing, 
set  the ALC Off On softkey to Off. With  ALC off, the I/Q modula t ion  will be 
DC-coupled. Using power  sea rch , power  level accuracy is preserved if 

= 0.5 Vrms.

When  ALC is off, the ALC OFF display annuncia tor  will tu rn  on .

NOTE An a lt erna t ive to set t ing the ALC off is to set  the ALC bandwidth  to 
na rrow. See the ALC BW Normal Narrow softkey in  the th is sect ion .

Defau lt  Va lue: On

Softkey Locat ion : Ampl > ALC Off On

Alte rn ate  Am plitu de  (Option  UNA On ly)
Pressing th is softkey revea ls a  menu  used to configure the a lterna te 
amplitude funct ion . The menu  includes softkeys for  configur ing the 
a lternate amplitude sta te (on  or  off), delta , t r igger ing (in terna l, 
externa l, or  manual), and subsequen t ly, manua l t r igger ing between  the 
main  and a lt erna te amplitudes. Th is softkey and it s subfunct ions a re 
on ly ava ilable with  the Alterna te Timeslot  Power  Level Control opt ion .

Softkey Locat ion : Ampl > Alternate Amplitude

I2 Q2+
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Alt Am pl De lta  (Option  UNA On ly)
Press th is softkey to set  the delta  va lue for  the a lterna te amplitude 
funct ion . The actua l a lterna te amplitude is equa l to the delt a  va lue plus 
the ma in  RF outpu t  amplitude plus the amplitude offset  va lue minus 
the amplitude reference value. 

Defau lt  Va lue: 0.00 dB

Softkey Locat ion : Ampl > Alternate Amplitude > Alt Ampl Delta

Alt Am pl Off On  (Option  UNA On ly)
Toggles the opera t ing sta te of the a lt erna te amplitude funct ion  between  
off and on . The a lterna te amplitude mode must  be tu rned on  in  order  to 
switch  the RF ou tpu t  power  between  main  and a lterna te amplitudes.

Defau lt  Va lue: Off

Softkey Locat ion : Ampl > Alternate Amplitude > Alt Ampl Off On

Alt Am pl Trigge r (Option  UNA On ly)
Revea ls a  menu  of choices for  the a lternate amplitude t r igger  source. 
These choices include In t  (in terna l from the baseband genera tor ), Ext  
(externa l source provided a t  the rear  panel TRIGGER IN connector ), 
and Manua l (softkey-dr iven) t r igger ing. 

In terna l t r igger ing is ma in ly used dur ing fr amed-da ta  genera t ion. Each  
t imeslot  is a llowed to ou tpu t  power  with  a  user-selected main  or  
a lternate amplitude. For  inst ruments withou t  baseband genera tor s, the 
In t  softkey will be nonfunct iona l. 

For  inst ruments con ta in ing baseband genera tors, in terna l t r igger ing is 
au tomat ica lly selected dur ing framed da ta  t r ansmission  with  a t  least  
one act iva ted t imeslot  with  a lterna te amplitude, or  dur ing non-framed 
externa l da ta  genera t ion . 

In  cases regarding non-framed externa l da ta  genera t ion, an  externa l 
t r igger  to the ALT PWR IN rea r  panel connector  is r equired. Th is 
externa l t r igger  inpu t  is rou ted to the da ta  genera tor  for  processing.

Defau lt  Va lue: Manua l

Softkey Locat ion : Ampl > Alternate Amplitude > Alt Ampl Trigger
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Am pl Offse t
Sets a  va lue for  amplitude offset . An  amplitude offset  changes the va lue 
shown in  the amplitude a rea  of the display bu t  does not  a ffect  the 
ou tpu t  power. For  example, if the cur ren t  ou tpu t  power  is 0 dBm and 
you  en ter  an  amplitude offset  of −3 dBm, the ou tpu t  power  will r emain  
a t  0 dBm but  the display will show an  amplitude of −3 dBm. Th is 
fea tu re let s you  simula tes the power  level a t  a  t est  poin t  beyond the RF 
OUTPUT connector.

An  amplitude offset  can  be en tered a t  any t ime dur ing normal 
opera t ion  and a lso when  you  a re opera t ing in  amplitude reference 
mode. To en ter  an  offset , press Ampl Offset and enter  the desired offset  
va lue using the up and down a r row keys, the fron t  panel knob, or  en ter  
a  va lue using the numer ic keypad and press the dB t ermina tor  softkey. 
When  a  non-zero offset  has been  entered, the OFFSET indica tor  is tu rned 
on  in  the amplitude a rea  of the display.

Defau lt  Va lue: 0.00 dB

Softkey Locat ion : Ampl > Ampl Offset

Am pl Re f Se t
This softkey sets the cur rent  ou tpu t  power  a s an  amplitude reference 
va lue. It  a lso causes the Ampl Ref Off On softkey to toggle to the On 
posit ion , tu rn ing on  amplitude reference mode. All amplitude 
pa rameter s a re then  set  a s r ela t ive to the reference va lue. 

Defau lt  Va lue: 0.0 dBm

Softkey Locat ion : Ampl > Ampl Ref Set

Am pl Re f Off On
This softkey toggles the amplitude reference mode on  and off. When  
amplitude reference mode is tu rned on , the amplitude va lue displayed 
is equa l to the curren t  hardware ou tpu t  power  minus the reference 
va lue set  by the Ampl Ref Set softkey. (The Ampl Ref Set softkey set s the 
reference va lue equa l to the cur ren t  ou tpu t  power. If you  have not  yet  
set  the reference va lue, the normal preset  va lue for  amplitude reference 
is 0 dBm.) The REF indica tor  is tu rned on in  the amplitude a rea  of the 
display. All amplitude pa rameter s will now be set  a s rela t ive to the 
reference va lue.

Amplitude offsets can  be used with  amplitude reference mode. In  th is 
situa t ion , the display will show the amplitude ca lcu la ted as the curren t  
ha rdware ou tpu t  power  minus the reference va lue plus the amplitude 
offset .
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Amplitude reference mode on ly changes the display; it  does not  change 
the RF ou tpu t  power. For  example, if you  set  your  RF ou tpu t  power  to 
−20 dBm, set  your  reference va lue, and then turn  amplitude reference 
mode on, your  display shows your  amplitude a s 0 dB bu t  your  ou tpu t  
power  r emains a t  −20 dBm.

Defau lt  Va lue: Off

Softkey Locat ion : Ampl > Ampl Ref Off On

Atte n  Hold  Off On
This softkey toggles the a t t enua tor  hold funct ion  on  and off. Turn  
a t t enua tor  hold on  to fr eeze the a t tenua tor  a t  it s cur ren t  set t ing. The 
ATTN HOLD display annuncia tor  will tu rn  on . Use th is funct ion a t  any 
t ime you  want  to guaran tee tha t  there will be no power  discon t inu ity 
normally a ssocia ted with  the a t t enua tor  switch ing dur ing power  
adjustments. (When  the a t tenua tor  is held, on ly a  fr equency change 
will change the a t tenua tor  set t ing. There will be no a t tenua tor  
switch ing dur ing power  adjustments.) With  a t t enua tor  hold on, the 
maximum power  adjustment  range will va ry. However, you  will have a t  
least  +4 dB and a t  least  −13 dB range.

Defau lt  Va lue: Off

Softkey Locat ion : Ampl > Atten Hold Off On

Do Pow e r Se arch
Press th is softkey to execu te the power  sea rch  rout ine one t ime. Power  
sea rch is an  in terna l ca libra t ion  rou t ine used to ach ieve ca libra ted 
ou tpu t  power  when  the ALC is off. You  can  execu te a  power  search  a t  
any t ime by pressing th is softkey. If you  a re using externa l I/Q 
modula t ion , the power  sea rch  rou t ine assumes tha t  the I/Q inpu t  level 
is = 0.5 Vrms.

Actua l ou tpu t  amplitude will sca le direct ly with  .

The ALC Off On softkey must  be set  t o Off in  order  to execu te the power  
sea rch rou t ine.

Softkey Locat ion : Ampl > ALC Off On > Do Power Search

Man u al Trigge r Main  De lta  (Option  UNA On ly)
Press th is softkey to toggle the RF ou tpu t  power  between  main  and 
a lternate (delt a). When  Main  is h igh ligh ted, the ma in power  is presen t  
a t  the RF ou tpu t  and when  Delta  is h igh lighted, the a lterna te power  is 
presen t  a t  the RF ou tpu t . 

Defau lt  Va lue: Main

Softkey Locat ion : Ampl > Alternate Amplitude > Manual Trigger Main Delta

I2 Q2+
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Pow e r Se arch
This softkey accesses a  menu  from which you  can  change power  sea rch 
pa rameter s.

Softkey Locat ion : Ampl > ALC Off On > Power Search

Pow e r Se arch  Man u al Au to
This softkey toggles between  the au to and manua l modes of power  
sea rch mode. Power  sea rch  is an  in terna l ca libra t ion  rou t ine used to 
ach ieve ca libra ted outpu t  power  when  the ALC is off. When  you  set  
Power Search Manual Auto t o Auto, power  sea rch  will execu te au tomat ica lly 
with  each  change to the RF frequency or  power, and a lso with  each  
change to the AM, burst , pu lse, or  I/Q modula t ion  sta te. If you  are using 
externa l I/Q modula t ion , the power  search  rou t ine assumes tha t  the I/Q 
inpu t  level is = 0.5 Vrms. 

Actua l ou tpu t  amplitude will sca le direct ly with .

When  you  set  Power Search Manual Auto t o Manual, t he power  sea rch  
rou t ine is not  run  un t il the Do Power Search softkey is pressed. 

The ALC Off On softkey must  be set  to Off in  order  to engage either  power  
sea rch mode.

Defau lt  Va lue: Manua l

Softkey Locat ion : Ampl > ALC Off On > Power Search Manual Auto

Pow e r Se arch  Re fe re n ce  Fixe d Modu late d
This softkey toggles between  fixed and modula ted modes of power  
sea rch. Power  sea rch  is an  in terna l ca libra t ion  rou t ine used to ach ieve 
ca libra ted ou tpu t  power  when  the ALC is off. When  you  set  
Power Search Reference Fixed Modulated t o Fixed, power  sea rch  uses a  
0.5 Volt  r eference. When  you  set  Power Search Reference Fixed Modulated t o 
Modulated, t he curren t  I/Q modula t ion  remains act ive and the reference 
is the RMS va lue of the cur ren t  I/Q modula t ion .

The ALC Off On softkey must  be set  to Off in  order  to engage either  power  
sea rch  reference.

Defau lt  Va lue: Fixed

Softkey Locat ion : Ampl > ALC Off On > Power Search  > 
Power Search Reference Fixed Modulated.

I2 Q2+
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Am plitu de

Press th is fron t  panel ha rdkey to change the RF ou tpu t  power. 
Amplitude becomes the act ive funct ion  and the cur ren t  va lue is shown 
in  the act ive en t ry a rea  of the display. To en ter  a  new va lue for  
amplitude, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the dBm, dBuV, dBuVemf, mV, uV, mVemf, or  
uVemf t ermina tor  softkey. The ou tpu t  power  range a llowed depends on  
your  inst rument  model. Refer  to the t echn ica l specifica t ions document .

The curren t  RF ou tpu t  power  level is a lways shown in  the amplitude 
a rea  of the display except  under  the following condit ions:

• amplitude reference mode is tu rned on

• an  offset  is applied

• a  step or  list  amplitude sweep is in  process

• the RF Off On fron t  panel key is off

The amplitude a rea  of the display is blanked whenever  an  amplitude 
sweep is selected.

Defau lt  Va lue: −135 dBm
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Arrow  Ke ys

Use the up and down a r row keys to increase and decrease the va lue of a  
numer ic pa rameter  by the increment  va lue. For  example, when  
fr equency is the act ive funct ion , if the curren t  fr equency set t ing is 
1 MHz and the increment  va lue set  is 1 kHz, pressing the up and down 
a r row keys will increase and decrease the 1 MHz frequency in  1 kHz 
st eps.

In  addit ion, you  can  use the up and down a r row keys to scroll th rough  
displayed list s to select  items.

The left  and r igh t  a r row keys choose the h igh ligh ted digit  in  the act ive 
en t ry a rea , which  is modified by the up and down a r row keys. When  a  
digit  is h igh ligh ted it  overr ides the increment  va lue used with  the up 
and down a r row keys. Th is over r ide remains in  effect  un t il the Incr Set 
key is pressed, an  inst rument  preset  occurs, or  power  is cycled. For  
example, if frequency is the act ive pa rameter  and you  press the r igh t  
a r row key un t il the 1 kHz posit ion  is h igh ligh ted, the up and down 
a r row keys will increase and decrease the fr equency in  1 kHz 
increments no mat t er  where the Incr Set key has been  set .

The a r row keys have au torepea t  capability. Hold a  key down and it s 
funct ion  is con t inuously execu ted un t il you  release it .
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Display  Con trast  Ke ys

You can  adjust  the con t rast  of the display by pressing the decrease 
con t rast  key  or  the increase con t rast  key .

P ressing the decrease con t rast  key and holding it  down causes the 
display background to gradua lly da rken  in  compar ison  to the t ext  on  
the display. The min imum con t rast  set t ing is not  a  completely black 
display. Some con t rast  between  the background and the t ext  will st ill be 
visible.

Pressing the increase con t rast  key and holding it  down causes the 
display background to gradua lly br igh ten  in  compar ison  to the t ext  on  
the display. If the background does not  appear  to change, it  is probably 
set  to the maximum con tra st .

Display con t rast  is a  persisten t  st a te; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.
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FM
Pressing the fron t  panel FM/ΦM key revea ls a  menu  of softkeys. The 
softkeys for  FM are descr ibed in  th is sect ion  in  a lphabet ica l order. For  a  
descr ipt ion  of the ΦM softkeys, refer  t o the “Phase Modula t ion” sect ion  
in  th is chapter.

Bu s
This softkey is one of the choices in  the FM Sweep Tr igger  menu . With  
Bus selected, you  use the GPIB to t r igger  single sweeps of swept-sine 
fr equency modula t ion .

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Trigger > 
Bus

DCFM/DCΦM Cal
Pressing th is softkey in it ia tes a  DCFM ca libra t ion . Th is ca libra t ion  
elimina tes the offset  in  DC FM so that  the ca r r ier  fr equency remains 
the same with  no modula t ion  applied. Externa l, DC-coupled FM must  
be act ive when  th is ca libra t ion  is execu ted.

Softkey Locat ion : FM/ΦM > DCFM/DCΦM Cal

Du al-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the dua l-sine 
fr equency modula t ion  pa rameter s. In  th is menu  you  can  set  the FM 
ra tes for  two sepa ra te tones. In  addit ion , you  can  set  the FM devia t ion 
for  FM Path 1 and FM Path 2 and a lso set  a  ra t io of the tone 2 FM devia t ion  
to the tone 1 FM devia t ion .

Softkey Locat ion : FM/ΦM > FM Waveform > Dual-Sine
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Ext
This softkey is one of the choices in  the FM Sweep Tr igger  menu . 
Choosing Ext a llows you  to t r igger  swept -sine fr equency modula t ion  
using a  signa l applied to the TRIGGER IN rear  panel connector. Set  the 
pola r ity of the t r igger  signa l using the Trigger In Polarity Neg Pos softkey.

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Trigger > 
Ext

Ext 1 AC-Cou ple d
This softkey let s you  inpu t  an  externa l, AC-coupled, fr equency 
modula t ion  signa l to the EXT 1 INPUT connector. The modula t ion  
signa l is t est ed for  volt age and a  display annuncia tor  will repor t  a  h igh  
or  low condit ion  if the voltage is > ±3% of 1 Vpk.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured FM Path 2 t o a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 1 inpu t  to 
your  FM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
source.

Softkey Locat ion : FM/ΦM > FM Source > Ext 1 AC-Coupled

Ext 1 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, fr equency 
modula t ion  signa l to the EXT 1 INPUT connector.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured FM Path 2 t o a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 1 inpu t  to 
your  FM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
source.

Softkey Locat ion : FM/ΦM > FM Source > Ext 1 DC-Coupled
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Ext 2 AC-Cou ple d
This softkey let s you  inpu t  an  externa l, AC-coupled, fr equency 
modula t ion  signa l to the EXT 2 INPUT connector. The modula t ion  
signa l is t est ed for  volt age and a  display annuncia tor  will repor t  a  h igh  
or  low condit ion  if the voltage is > ±3% of 1 Vpk.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured FM Path 2 t o a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 2 inpu t  to 
your  FM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2 DC-coupled 
source.

Softkey Locat ion : FM/ΦM > FM Source > Ext 2 AC-Coupled

Ext 2 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, fr equency 
modula t ion  signa l to the EXT 2 INPUT connector.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured FM Path 2 t o a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 2 inpu t  to 
your  FM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2C-coupled 
source.

Softkey Locat ion : FM/ΦM > FM Source > Ext 2 DC-Coupled

FM ΦM
This softkey toggles between  the menus for  FM, normal ΦM, and 
wideband ΦM. Refer  to the “Phase Modula t ion” sect ion  for  a  discussion  
of the differences between  normal ΦM, and wideband ΦM.

Defau lt  Va lue: FM

Softkey Locat ion : FM/ΦM hardkey > FM ΦM softkey
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FM De v
Use th is softkey to set  the frequency modula t ion devia t ion  for  the 
FM Path 1 and FM Path 2 configura t ions. To change the value of the FM 
devia t ion , press the softkey once. The curren t  va lue for  FM devia t ion  is 
displayed in  the act ive en t ry a rea . To en ter  a  new value, rota te the fron t  
panel knob un t il the desired va lue is displayed, use the up and down 
a r row keys, or  en ter  the va lue using the numer ic keypad and press the 
Hz, kHz, MHz, or  GHz t ermina tor  softkey. The range of va lues a llowed 
depends on  the ca r r ier  frequency. The maximum peak devia t ion  for  a  
fr equency is ca lcu la ted by mult iplying N t imes 10 MHz. (Table 4-1 list s 
the va lues for  N and the resu lt ing maximum peak devia t ions.)

Table  4-1 Maxim u m  De viation  Valu e s  for Fre qu e n cy  
Modu lation

For  example, if you  choose a  ca r r ier  fr equency of 400 MHz, mult iply 0.5 
by 10 MHz resu lt ing in  a  5 MHz maximum peak devia t ion .

Not ice tha t  the new va lue of FM devia t ion  applies on ly to whichever  
FM pa th  configura t ion  you  have cur rent ly selected. Also, whenever  
FM Path 1 is used with  FM Path 2, t he devia t ion  for  FM Path 1 must  be 
grea ter  than  or  equa l to the devia t ion  for  FM Path 2.

Defau lt  Va lue: 1 kHz

Softkey Locat ion : FM/ΦM > FM Dev 

Or: FM/ΦM > FM Waveform > Dual-Sine > FM Dev

FM De v Couple  Off On
Toggles the FM devia t ion  coupling on  and off. Turn ing on  FM devia t ion  
coupling links the FM devia t ion  values of FM Path 1 and FM Path 2. When  
the va lues a re coupled, any change you  make to one FM devia t ion  va lue 
is applied to both  FM devia t ion  va lues.

Defau lt  Va lue: Off

Softkey Locat ion : FM/ΦM > FM Dev Couple Off On

Carrie r Fre qu e n cy N Maxim u m  
Pe ak De viation

250 kHz to ≤ 249.999 MHz 1 10 MHz

> 249.999 MHz to ≤ 500 MHz 0.5 5 MHz

> 500 MHz to ≤ 1 GHz 1 10 MHz

> 1 GHz to ≤ 2 GHz 2 20 MHz

> 2 GHz to 4 GHz 4 40 MHz
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FM Off On
Toggles the frequency modula t ion  on  or  off for  whichever  FM pa th  
configura t ion  (FM Path 1 or  FM Path 2) you have selected. Not ice, however  
tha t  a lthough you  can  tu rn  on  fr equency modula t ion  with  th is softkey, 
the RF ca rr ier  is modula ted by the enabled modula t ion  on ly when  you  
have a lso set  Mod On/Off t o On. Whenever  frequency modula t ion  is 
enabled, the FM annuncia tor  is tu rned on  in  the display.

There a re two pa ths for  FM modula t ion  which  can be simult aneously 
enabled as long as they use differen t  sources (Int , Ext1, or  Ext2). 
FM Path 2 is lim ited to a  maximum ra te of 1 MHz. FM Path 2 must  be set  to 
a  devia t ion  less than  or  equa l to FM Path 1. The modula t ion  signa ls from 
both  pa ths a re summed in terna lly for  composite modula t ion .

Defau lt  Va lue: Off

Softkey Locat ion : FM/ΦM > FM Off On

FM Path 1 2
Use FM Path 1 and FM Path 2 to define two un ique frequency modula t ion  
configura t ions. For  example, select  FM Path 1. (FM Path 1 is the defau lt  
a ft er  a  normal preset . If FM Path 1 is not  h igh ligh ted, press the softkey 
un t il the select ion  toggles to FM Path 1.) Configure the modula t ion  
cha racter ist ics (such  as devia t ion, source, ra t e, and waveform) using 
the remain ing softkeys in  the FM menu . Then  enable FM by set t ing 
FM Off On t o On.

To configure a  second fr equency modula t ion  configura t ion , toggle to 
FM Path 2. Define the modula t ion  cha racter ist ics for  th is second 
configura t ion  and enable FM by set t ing FM Off On t o On.

The RF ca rr ier  is ava ilable a t  the RF OUTPUT connector  when  you  set  
RF On/Off t o On. Set  Mod On/Off t o On to modula te the RF ca rr ier  with  the 
modula t ions tha t  you  have enabled.

FM Path 1 and FM Path 2 a re summed in terna lly for  composite modula t ion . 
E ither  pa th  can  be switched to any one of the modula t ion  sources: In t , 
Ext1, or  Ext2. All modula t ion  types can  be simultaneously enabled, 
except  FM with  ΦM, AM with  externa l burst  source, and wideband AM 
with  I/Q. AM, FM, and ΦM can  sum simult aneous input s from any two 
sources (In t , Ext1, and Ext2). Any given  source (In t , Ext1, or  Ext2) can 
on ly be routed to one act iva ted modula t ion  type.

Defau lt  Va lue: FM Path 1

Softkey Locat ion : FM/ΦM > FM Path 1 2
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FM Rate
Use th is softkey to change the in terna l modula t ion  frequency for  the 
FM Path 1 and FM Path 2 configura t ions. To change the value, press the 
softkey once. The cur ren t  va lue for  FM ra te is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 10 kHz. (0.1 Hz to 
50 kHz is the range a llowed if sinewave is selected as the in terna l 
waveform.) The minimum increment  a llowed is 0.1 Hz. Not ice tha t  the 
new va lue of FM ra te applies on ly to whichever  FM pa th  configura t ion 
you  have cur ren t ly selected.

Defau lt  Va lue: 400 Hz

Softkey Locat ion : FM/ΦM > FM Rate

FM Sou rce
Pressing th is softkey revea ls a  menu  of choices for  frequency 
modula t ion  sources. You  can  choose in terna lly-genera ted frequency 
modula t ion  or  select  an  externa lly-applied signal from either  the EXT 
1 INPUT or  EXT 2 INPUT connectors. The in terna l modula t ion  is 
a lways AC-coupled. For  the externa lly-applied signals, you  can  choose 
between  AC- and DC-coupled modula t ion . A 1.0 Vpk inpu t  is r equ ired 
for  ca libra ted FM devia t ion  set t ings. The EXT 1 LO/HI and 
EXT 2 LO/HI display annuncia tor s will tu rn  on  if the peak inpu t  voltage 
differ s from 1.0 Vpk by more than  3%. (The LO/HI annuncia tors on ly 
funct ion  for  AC-coupled externa l input s.)

The in terna l and externa l 1 and 2 sources have mult iple uses. You  can  
use them for  amplitude, fr equency, and phase modula t ion . For  burst  
modula t ion , you  can  on ly use the externa l 1 source. You  must  use the 
externa l 2 source for  pu lse modula t ion . However, any given  source can  
on ly be rou ted to one enabled modula t ion  a t  a  t ime. If, for  example, you 
were using the externa l 1 source in  a  fr equency modula t ion  
configura t ion  for  FM Path 1, and then  you  configured AM Path 2 t o a lso use 
the external 1 source, the signa l genera tor  would tu rn  off FM Path 1 and 
assign the externa l 1 source to your  AM Path 2 configura t ion . Not ice tha t  
for  these purposes the externa l 1 AC-coupled source is the same as the 
externa l 1 DC-coupled source and the externa l 2 AC-coupled source is 
the same as the externa l 2 DC-coupled source.

Defau lt  Va lue: In terna l

Softkey Locat ion : FM/ΦM > FM Source
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FM Start  Rate
Changes the sta r t ing in terna l modula t ion  fr equency for  swept -sine 
fr equency modula t ion . To change the va lue, press the softkey once. The 
cur ren t  va lue for  the FM sta r t  r a te is displayed in  the act ive en t ry a rea . 
To en ter  a  new va lue, rota te the front  panel knob un t il the desired va lue 
is displayed, use the up and down a r row keys, or  en ter  the va lue using 
the numer ic keypad and press the Hz or  kHz t erminator  softkey. The 
range of values a llowed is 0.1 Hz to 50 kHz. The minimum increment  
a llowed is 0.1 Hz.

This softkey is coupled to the FM Rate softkey in  the in it ia l FM Menu  
and the FM Tone 1 Rate softkey in  the FM Dua l-Sine Menu . Any va lue set  
for  FM Start Rate is reflected in  the FM Rate and FM Tone 1 Rate softkeys. 
Conversely, if you  change the va lue for  either  the FM Rate softkey or  the 
FM Tone 1 Rate softkey, the va lue for  FM Start Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Start Rate

FM Stop Rate
Changes the ending in terna l modula t ion fr equency for  swept -sine 
fr equency modula t ion . The cur ren t  va lue for  the FM stop ra te is 
displayed in  the act ive en t ry a rea . To en ter  a  new va lue, rota te the fron t  
panel knob un t il the desired va lue is displayed, use the up and down 
a r row keys, or  en ter  the va lue using the numer ic keypad and press the 
Hz or  kHz t erminator  softkey. The range of va lues a llowed is 0.1 Hz to 
50 kHz. The min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the FM Tone 2 Rate softkey in  the FM Dual-Sine 
Menu. Any va lue set  for  FM Stop Rate is reflected in  the FM Tone 2 Rate 
softkey. Conversely, if you  change the va lue for  the FM Tone 2 Rate softkey, 
the va lue for  FM Stop Rate is changed to match .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Stop Rate

FM Sw e e p Tim e
Sets the sweep t ime for  swept -sine fr equency modula t ion . The signa l 
genera tor  will vary the FM ra te from the specified st a r t  ra t e to the stop 
ra te in  the t ime set  with  th is softkey. En ter  the desired sweep t ime 
using the up and down a r row keys, the fron t  panel knob, or  en ter  a  
va lue using the numer ic keypad and press the sec or  msec t ermina tor  
softkey. The range of va lues a llowed is 1 ms th rough  65.535 s. The 
min imum increment  a llowed is 1 ms.

Defau lt  Va lue: 100.0 msec

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Time
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FM Sw e e p Trigge r
Pressing th is softkey revea ls a  menu  of choices for  t r igger ing swept-sine 
fr equency modula t ion . You  can  choose t r igger ing tha t  occurs 
immedia tely, t r igger ing tha t  is supplied via  the GPIB bus, t r igger ing on  
either  the posit ive or  nega t ive edge of a  signa l supplied to the 
TRIGGER IN connector, externa l t r igger ing, or  t r igger ing by the fron t  
panel Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Trigger

FM Ton e  1 Rate
Press th is softkey to set  the in terna l modula t ion  fr equency for  the FM 
tone 1. En ter  the desired ra te using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the kHz or  Hz t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz 
th rough  50 kHz. The minimum increment  a llowed is 0.1 Hz.

This softkey is coupled to the FM Rate softkey in  the in it ia l FM Menu  
and the FM Start Rate softkey in  the FM Swept-Sine Menu . Any va lue set  
for  FM Tone 1 Rate is reflected in  the FM Rate and FM Start Rate softkeys. 
Conversely, if you  change the va lue for  either  the FM Rate softkey or  the 
FM Start Rate softkey, the va lue for  FM Tone 1 Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM > FM Waveform > Dual-Sine > FM Tone 1 Rate

FM Ton e  2 Am pl Pe rce n t Of Pe ak
Press th is softkey to set  the amplitude of the a lterna te frequency/ra te 
a s a  percen t  of the peak LF ana log modula t ion  amplitude. The pr imary 
fr equency/ra te will make up the remain ing amplitude. Th is softkey is 
for  use with  dua l-sine modula t ion  on ly.

For  example, if the Tone 2 amplitude is 0%, then  there would be no 
amplitude for  Tone 2; a ll of the signa l st r ength  would be presen t  in  Tone 
1. If FM Tone 2 Ampl Percent Of Peak is set  to 50%, then  Tone 2 and Tone 1 
would have equal amplitudes, or  ha lf of the amplitude of both  tones 
combined.

Defau lt  Va lue: 50.0%

Softkey Locat ion : FM/ΦM > FM Waveform > Dual-Sine > 
FM Tone 2 Ampl Percent Of Peak



Hardkey and Softkey Reference ESG Family Signal Generators
FM

4-30 User’s Guide

FM Ton e  2 Rate
Press th is softkey to set  the in terna l modula t ion  fr equency for  the FM 
tone 2. En ter  the desired ra te using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the kHz or  Hz t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz 
th rough  50 kHz. The minimum increment  a llowed is 0.1 Hz.

This softkey is coupled to the FM Stop Rate softkey in  the FM Swept-Sine 
Menu. Any va lue set  for  FM Tone 2 Rate is reflected in  the FM Stop Rate 
softkey. Conversely, if you change the va lue for  the FM Stop Rate softkey, 
the va lue for  FM Tone 2 Rate is changed to match .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM > FM Waveform > Dual-Sine > FM Tone 2 Rate

FM Wave form
Pressing th is softkey revea ls a  menu  of FM waveform choices for  your  
FM Path 1 and FM Path 2 configura t ions. Select  from sine, t r iangle, square, 
ramp, noise, dua l-sine, and swept -sine waveforms. Not ice tha t  your  
waveform select ion  applies on ly to whichever  FM pa th  configura t ion  
you  have cur ren t ly selected.

Defau lt  Va lue: Sine

Softkey Locat ion : FM/ΦM > FM Waveform

Im m e diate
This softkey is one of the choices in  the FM Sweep Tr igger  menu . 
Choosing Immediate immedia tely t r iggers swept -sine fr equency 
modula t ion  in  a  con t inuous mode. To stop the sweep, choose a  differen t  
t r igger  such  as Ext, or  set  the waveform to someth ing other  than  
Swept-Sine.

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Trigger > 
Immediate

In te rn a l
This softkey let s you  in terna lly genera te an  AC-coupled, fr equency 
modula t ion  signa l.

The in terna l source has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example you were using the in terna l source 
in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then you  
configured FM Path 2 to a lso use the in terna l source, the signa l genera tor  
would tu rn  off AM Path 1 and assign  the in terna l source to your  FM Path 2 
configura t ion .

Softkey Locat ion : FM/ΦM > FM Source > Internal
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Noise
This softkey let s you  specify noise as the fr equency modula t ion  
waveform for  the FM Path 1 and FM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  FM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM > FM Waveform > Noise

Ram p
This softkey let s you  specify ramp as the fr equency modula t ion  
waveform for  the FM Path 1 and FM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  FM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM > FM Waveform > Ramp

Sin e
This softkey let s you  specify sine as the frequency modula t ion 
waveform for  the FM Path 1 and FM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  FM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM > FM Waveform > Sine

Squ are
This softkey let s you  specify square as the fr equency modula t ion  
waveform for  the FM Path 1 and FM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  FM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM > FM Waveform > Square

Sw e pt-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the 
swept-sine fr equency modula t ion  pa rameter s. In  th is menu  you  can  set  
the st a r t  and stop FM ra te and the sweep t ime. You  can  set  the signa l 
genera tor  to a  single, externa lly-t r iggered sweep on  either  a  nega t ive or  
posit ive TTL level or  you  can choose con t inuous sweep, t r iggered 
immedia tely. In  th is menu  you  can  a lso select  either  a  posit ive or  
nega t ive pola r ity for  the TRIGGER OUT signa l.

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine
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Trian gle
This softkey let s you  specify t r iangle as the fr equency modula t ion  
waveform for  the FM Path 1 and FM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  FM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM > FM Waveform > Triangle

Trigge r In  Polarity  Ne g  Pos
Press th is softkey to toggle between  a  nega t ive TTL level t r igger  (0 V) 
and a  posit ive TTL level t r igger  (+5 V) for  externa lly t r igger ing 
swept-sine frequency modula t ion .

This softkey is coupled to the Trigger In Polarity Neg Pos softkey for  
swept -sine AM, ΦM, and LF  Out , and to the Ext Neg and Ext Pos sweep 
t r igger  select ions in  the Sweep/List  Menu . If you  set  the 
Trigger In Polarity Neg Pos softkey in  the FM Swept -Sine Menu  to Neg, t he 
Trigger In Polarity Neg Pos softkey is a lso set  to Neg for  swept -sine AM, ΦM, 
and LF  Out . And, in  addit ion , if the step or  list  sweep t r igger  is set  to 
Ext Pos, t he t r igger  select ion  will au tomat ica lly be changed to Ext Pos. 
The same softkeys will toggle to Pos or  to Ext Pos if you  select  Pos in  the 
Swept -Sine FM Menu .

Conversely, if the Trigger In Slope Neg Pos softkey is toggled in  the 
swept -sine AM, ΦM, or  LF  Out  menus, it  will cause the swept-sine FM 
softkey to toggle a lso. Th is is a lso t rue for  the Ext Neg and Ext Pos st ep or  
list  sweep t r igger  select ions.

Defau lt  Va lue: Pos

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > 
Trigger In Polarity Neg Pos

Trigge r Ke y
This softkey is one of the choices in  the FM Sweep Tr igger  menu . With  
Trigger Key selected, when  you  press the Trigger fron t  panel key you  
immedia tely t r igger  a  single sweep of swept -sine fr equency modula t ion.

The Trigger key has au torepea t  capability. Hold it  down and you  will 
repeatedly t r igger  sweeps un t il you  release the key.

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > FM Sweep Trigger > 
Trigger Key
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Trigge r Ou t Polarity  Ne g  Pos
This softkey toggles the pola r ity of the TTL signa l tha t  is ou tpu t  a t  the 
rea r  panel TRIGGER OUT connector. When  Trigger Out Polarity Neg Pos is 
set  t o Pos, t he ou tpu t  signa l is a sser t ed h igh (+5 V) a t  the st a r t  of the 
swept-sine frequency modula t ion  sweep and low (0 V) when  the sweep 
is concluded. Set t ing Trigger Out Polarity Neg Pos to Neg rever ses the 
pola r ity, where a  h igh  is 0 V and a  low is +5 V.

This softkey is coupled to the Trigger Out Polarity Neg Pos softkey in  the 
swept -sine AM, ΦM, and LF  Out  menus and the sweep/list  menu. When  
the pola r ity is toggled for  th is softkey in  any one of these menus, it  
a ffect s a ll loca t ions of the softkey.

Defau lt  Va lue: Pos

Softkey Locat ion : FM/ΦM > FM Waveform > Swept-Sine > 
Trigger Out Polarity Neg Pos 
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Fre q
Pressing the fron t  panel Freq key revea ls a  menu of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

Adju st P h ase
Use th is softkey to change the phase of the RF  OUTPUT signa l. You  can  
change the phase rela t ive to wha tever  phase the signa l genera tor  
locked to the la st  t ime it  changed frequency. For  th is r eason, the phase 
adjustment  does not  su rvive changes in  frequency and must  be 
readjusted. If you  fir st  press Phase Ref Set, the cu r ren t  ou tpu t  phase is 
set  a s a  zero reference and any subsequen t  phase adjustmen t  is 
displayed as r ela t ive to the zero reference. Phase adjustment  cannot  be 
used with  fr equency or  phase modula t ion .

To change the phase, press the softkey once. Phase adjustment  becomes 
the act ive funct ion . To en ter  a  new value, rota t e the fron t  panel knob 
un t il the desired va lue is displayed, use the up and down a r row keys, or  
en ter  the va lue using the numer ic keypad and press the rad or  deg 
t ermina tor  softkey. The range of va lues a llowed is ±3.141 radians or  
±180 degrees.

Defau lt  Va lue: 0 radians

Softkey Locat ion : Freq > Adjust Phase
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Fre q Mu ltip lie r
You can  mult iply the fr equency shown on  the display withou t  changing 
the fr equency ou tpu t  a t  the RF OUTPUT connector  (simula t ing the 
fr equency a t  the ou tpu t  of a  ha rmonic mult iplier ). P ress th is softkey 
and en ter  a  va lue from 1 th rough 50. Use the up and down a r row keys, 
the front  panel knob, or  en ter  a  va lue using the numer ic keypad and 
press the Enter t ermina tor  softkey. For  example, set  the ou tpu t  
fr equency to 1 MHz. Then  press Freq > Freq Multiplier > 3 > Enter. The 
display will now show an  ou tpu t  frequency of 3 MHz bu t  the actua l 
ou tpu t  frequency will remain  a t  1 MHz. For  any mult iplier  grea ter  than  
1, the MULT indicator  is shown in  the frequency a rea  of the display.

Defau lt  Va lue: 1

Softkey Locat ion : Freq > Freq Multiplier

Fre q Offse t
Press th is softkey to set  a  va lue for  fr equency offset . A frequency offset  
changes the va lue shown in  the frequency a rea  of the display bu t  does 
not  a ffect  the outpu t  fr equency. For  example, if the cur ren t  ou tpu t  
fr equency is 1 MHz and you  en ter  a  fr equency offset  of 3 MHz, the 
ou tpu t  fr equency will remain  a t  1 MHz bu t  the display will show a  
fr equency of 4 MHz. Th is fea tu re let s you  simula te the fr equency a t  the 
ou tpu t  of a  fr equency t r ansla t ing device.

A frequency offset  can  be en tered a t  any t ime dur ing normal opera t ion  
and a lso when  you  a re opera t ing in  frequency reference mode. To en ter  
an  offset , press Freq Offset and en ter  the desired fr equency value using 
the up and down a r row keys, the fron t  panel knob, or  en ter  a  va lue 
using the numer ic keypad and press the Hz, kHz, MHz, or  GHz t ermina tor  
softkey. When  an  offset  has been  en tered, the OFFSET indica tor  is tu rned 
on  in  the fr equency a rea  of the display.

Defau lt  Va lue: 0 Hz

Softkey Locat ion : Freq > Freq Offset
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Fre q Re f Off On
This softkey toggles the frequency reference mode on  and off. When  
frequency reference mode is tu rned on , the fr equency va lue displayed is 
equa l to the cur ren t  ha rdware ou tpu t  frequency minus the reference 
va lue set  by the Freq Ref Set softkey. (The Freq Ref Set softkey set s t he 
reference va lue equa l to the cur ren t  ou tpu t  fr equency. If you  have not  
yet  set  the reference va lue, the preset  va lue for  frequency reference is 
0 Hz.) The REF indica tor  is tu rned on  in  the fr equency a rea  of the 
display. All fr equency pa rameter s will now be set  a s rela t ive to the 
reference va lue.

Frequency offset s can  be used with  fr equency reference mode. In  th is 
situa t ion , the display will show the fr equency ca lcu la ted as the cur ren t  
ha rdware ou tpu t  frequency minus the reference va lue plus the 
fr equency offset .

Frequency reference mode on ly changes the display; it  does not  change 
the RF ou tpu t  frequency. For  example, if you  set  your  RF ou tpu t  
fr equency to 700 MHz, set  your  reference value, and then  tu rn  
fr equency rela t ive mode on , your  display shows your  frequency as 0 Hz 
bu t  your  ou tpu t  fr equency remains a t  700 MHz.

Defau lt  Va lue: Off

Softkey Locat ion : Freq > Freq Ref Off On

Fre q Re f Se t
This softkey set s the curren t  ou tpu t  frequency as a  fr equency reference 
va lue. It  a lso causes the Freq Ref Off On softkey to toggle to the On 
posit ion , tu rn ing on  frequency reference mode. All fr equency 
pa rameter s a re then  set  a s r ela t ive to the reference va lue.

Defau lt  Va lue: Off

Softkey Locat ion : Freq > Freq Ref Set

Mode  1 Optim ize  <10kHz Offse t
Press th is softkey to set  the signa l genera tor  to mode 1 which  opt imizes 
phase noise a t  offset s below 10 kHz.

Softkey Locat ion : Freq > Optimize Φ Noise > Mode 1 Optimize > 10k Offset

Mode  2 Optim ize  >10kHz Offse t
Press th is softkey to set  the signa l genera tor  to mode 2 which  opt imizes 
phase noise a t  offset s above 10 kHz.

Softkey Locat ion : Freq > Optimize Φ Noise > Mode 2 Optimize > 10k Offset
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Optim ize  Φ Noise
Press th is softkey for  two choices in  opt imizing phase noise. You  can  
choose to set  the phase-lock loop bandwidth  to opt imize phase noise for  
offsets below or  above 10 kHz offset s a s shown in  F igure 4-1. Th is 
softkey is presen t  on  ESG-A and ESG-D ser ies inst ruments on ly.

Figu re  4-1 P h ase  Noise  Pe rform an ce  Mode  1 Ve rsu s  Mode  2

Defau lt  Va lue: Mode 2

Softkey Locat ion : Freq > Optimize Φ Noise

P h ase  Re f Se t
This softkey sets the cur ren t  ou tpu t  phase as a  zero reference. All phase 
pa rameter s a re then  set  a s r ela t ive to the zero reference.

Softkey Locat ion : Freq > Phase Ref Set

Re f Osc illa tor Sou rce  Au to  Off/On
This softkey switches off and on  the signa l genera tor ’s capability of 
au tomat ica lly select ing between  the in ternal reference oscilla tor  and an  
externa l r eference oscilla tor. When  th is funct ion is tu rned on , the signa l 
genera tor  detect s when  a  va lid reference signa l is presen t  a t  the 
10 MHz IN connector  and au tomat ica lly switches from in terna l to 
externa l r eference opera t ion . Conversely, when  th is funct ion is tu rned 
off, the signa l genera tor  uses the in terna l reference only, even  if an  
externa l r eference is connected.

Defau lt  Va lue: On

Softkey Locat ion : Freq > Ref Oscillator Source Auto Off On
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Fre qu e n cy

Press th is fron t  panel ha rdkey to change the RF ou tpu t  frequency. 
Frequency becomes the act ive funct ion  and the cur rent  va lue is a lso 
shown in  the act ive en t ry area  of the display. To en ter  a  new va lue for  
fr equency, rota te the fron t  panel knob un t il the desired value is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the GHz, MHz, kHz, or  Hz t ermina tor  softkey. 
The ou tpu t  fr equency range a llowed depends on  your  inst rument  
model. Refer  to the t echn ica l specifica t ions document .

The cur ren t  RF ou tpu t  frequency is a lways shown in  the frequency a rea  
of the display (unless you  have a ltered the display by tu rn ing on  
fr equency reference mode or  en ter ing an  offset  or  a  mult iplier ). The 
fr equency a rea  of the display is blanked whenever  a  fr equency sweep is 
selected.

Defau lt  Va lue: Maximum specified ou tpu t  fr equency



ESG Family Signal Generators      Hardkey and Softkey Reference
Help

User’s Guide 4-39

He lp

Press th is ha rdkey for  a  shor t  descr ipt ion  of the funct ion  of any fron t  
panel ha rdkey or  softkey. When  you  press the Help key, the following 
message is displayed:

• Press a key for help on that key.

Press a  fron t  panel ha rdkey or  a  softkey and a  shor t  descr ipt ion  of tha t  
key’s funct ion will be displayed. P ress another  key and you  will be 
retu rned to normal inst rument  opera t ion .

The Help key can  be set  to either  single or  con t inuous mode. In  single 
mode, when you  press the Help key, help t ext  is provided on ly for  the 
next  key tha t  you  press and then  you  a re retu rned to normal opera t ion . 
In  con t inuous mode, when  you  press the Help key, help t ext  is provided 
for  the next  key tha t  you  press and tha t  key’s funct ion  is a lso execu ted 
(except  for  the Preset key). Th is help mode remains act ive un t il you  
press the Help key aga in .

Refer  to the descr ipt ion  of the Help Mode Single Cont softkey in  the Ut ility 
sect ion  for  inst ruct ions on  changing the help mode from single to 
con t inuous.
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Hold

Press th is fron t  panel ha rdkey to de-act iva te the cur ren t  act ive funct ion  
and blank the softkey menu . Once Hold is pressed, the fron t  panel knob, 
the ar row keys, and the numer ic keypad have no effect .

To retu rn  to normal opera t ion , press any fron t  panel ha rdkey.
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In cr Se t

Press th is fron t  panel ha rdkey to change the incrementa l va lue of the 
up and down ar row keys for  the cur ren t  act ive funct ion . For  example, 
press Frequency t o make it  the act ive funct ion. The cur ren t  frequency is 
shown in  the act ive en t ry area . The incrementa l va lue for  frequency is 
set  to 1 MHz a t  the factory. P ress Incr Set and the incrementa l va lue of 
the up and down a r row keys for  fr equency becomes the act ive funct ion . 
You  can  change the va lue by using th ree differen t  methods:

• Use the up and down a r row keys.The a r row keys will change the 
incrementa l va lue in  steps equa l to the cur ren t  incrementa l va lue (in  
th is example, these a re 1 MHz st eps.)

• Use the fron t  panel knob.

• Use the numer ic keypad and complete your  en t ry with  a  t ermina tor  
softkey.

Press Incr Set aga in  and the act ive funct ion  toggles, making fr equency 
the act ive funct ion  aga in .

Incrementa l va lues a re persist en t  sta t es; they a re not  a ffected by an  
inst rument  preset  or  by a  power  cycle.
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I/Q
This fron t  panel ha rdkey and it s menus a re on ly ava ilable on  E SG-D 
and ESG-DP Ser ies Signa l Genera tors. The softkeys in  the I/Q menus 
a re descr ibed in  th is sect ion  in  a lphabet ica l order.

ALC Off On
Press th is softkey to Toggle the au tomat ic leveling con t rol (ALC) circu it  
off and on .

The ALC is normally on . The RF ou tpu t  power  of the signa l genera tor  is 
constan t ly monitored and con t rolled by the ALC circu it . It s purpose is 
to hold ou tpu t  power  a t  it s desired level in  spite of dr ift  due to 
temperatu re and t ime.

There a re some modula t ion  condit ions which  the ALC circu it  cannot  
handle proper ly which  lead to ou tpu t  level er ror s. In  these condit ions, 
bet t er  power  level accuracy can  be obta ined by tu rn ing the ALC off and 
using power  sea rch . (Refer  to the Power Search Manual Auto softkey 
documented in  th is sect ion  for  more in format ion  abou t  power  sea rch .) 
ALC off is usefu l with  pu lse modula t ion  with  a  pu lse width  na r rower  
than  2 µs and with  cer ta in  externa l I/Q modula t ion.

Pu lse modula t ion  is accomplished using a  modula tor  which  precedes 
the ALC detector. The ALC must , therefore, measure a  pu lsed signa l, 
and it  is able to do th is if the pu lse width  exceeds 2 µs. For  na rrower  
pu lses, set  the ALC softkey to Off.

With  externa l I/Q modula t ion , the ALC loop act s to hold the signa l 
genera tor ’s average ou tpu t  power  constan t , in  spit e of va r ia t ions in  the 
I/Q inpu t  power  (I2 + Q2). Rapid va r ia t ions of (I2 + Q2) propaga te to the 
ou tpu t , while slow var ia t ions a re removed by the ALC loop, with  a  
h igh-pass corner  of 1 kHz. If you do not  wan t  th is h igh-pass filt er ing, 
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set  the ALC Off On softkey to Off. With  ALC off, the I/Q modula t ion  will be 
DC-coupled. Using power  sea rch , power  level accuracy is preserved if 

= 0.5 Vrms.

When  ALC is off, the ALC OFF display annuncia tor  will tu rn  on .

Defau lt  Va lue: On

Softkey Locat ion : I/Q > ALC Off On

Bu rst En ve lope  Off On
Toggles on  and off the burst  envelope modula tor. The burst  envelope 
modula tor  is used to burst  the RF ca rr ier. When  the Burst Source softkey 
is set  to Ext1 DC, the shape of the burst  ou tpu t  is the same as the shape 
of the EXT 1 ana log inpu t . The Burst Envelope Off On softkey is toggled 
au tomat ica lly to On when  any enabled digit a l modula t ion  format  a lso 
has burst  tu rned on  (Opt ion UN8). Whenever  the burst  envelope 
modula tor  is on , the ENVLP annuncia tor  is tu rned on  in  the display. 

Defau lt  Va lue: Off

Softkey Locat ion : I/Q > Burst Envelope Off On

Bu rst  Sou rce
Changes the source for  burst  modula t ion . If you  do not  have 
Opt ion UN8, your  on ly choice is a  DC-coupled, ana log inpu t  using the 
EXT 1 INPUT connector. Using th is select ion , the bursted ou tput  signa l 
will have the same shape as the ana log inpu t . If you have Opt ion UN8, 
th is softkey will au tomat ica lly toggle to Int Burst if you  have tu rned on  
burst  for  an  enabled digit a l modula t ion  format . In  th is mode, the 
in ternal baseband genera tor  burst s the RF  ca rr ier. You  can  over r ide 
th is au tomat ic select ion  by select ing Ext1 DC a s the Burst Source. As long 
as burst  is tu rned on  in  an  enabled digit a l modula t ion  format , you  can  
toggle between  the in terna l and externa l burst  sources.

Defau lt  Va lue: Ext1 DC

Softkey Locat ion : I/Q > Burst Source

I2 Q2+
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Calibration  Type  Use r Fu ll
Toggles between  an  I/Q ca libra t ion execu ted over  the fu ll fr equency 
range of the signa l genera tor  (Full) or  an  I/Q ca libra t ion over  a  frequency 
range which  you  specify (User) using the Start Frequency and 
Stop Frequency softkeys. Once you  have chosen  either  Full or  User, and 
specified the fr equency range, press Execute Cal t o st a r t  the I/Q 
ca libra t ion .

The I/Q ca libra t ion  type is a  persist en t  sta t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : I/Q > I/Q Calibration > Calibration Type User Full

Do Pow e r Se arch
Press th is softkey to execu te the power  sea rch  rout ine one t ime. Power  
sea rch is an  in terna l ca libra t ion  rou t ine used to ach ieve ca libra ted 
ou tpu t  power  when  the ALC is off. You  can  execu te a  power  search  a t  
any t ime by pressing th is softkey. If you  a re using externa l I/Q 
modula t ion , the power  sea rch  rou t ine assumes tha t  the I/Q inpu t  level 
is = 0.5 Vrms. Actua l ou tpu t  amplitude will sca le direct ly with  

.

The ALC Off On softkey must  be set  t o Off in  order  to execute the power  
sea rch rou t ine.

Softkey Locat ion : I/Q > ALC Off On > Do Power Search

Exe cu te  Cal
Press th is softkey to begin  the I/Q calibra t ion  for  the frequency range 
tha t  you  have specified. The ca libra t ion  can  be abor ted a t  any t ime 
dur ing the procedure by pressing the Abort Cal softkey. If you do abor t  
the ca libra t ion, the previous ca libra t ion  is restored.

Softkey Locat ion : I/Q > I/Q Calibration > Execute Cal

Ext1 DC
Press th is softkey to change the burst  source for  modula t ion  to a  
DC-coupled, ana log inpu t  using the EXT 1 INPUT connector. Using th is 
select ion , the bursted ou tpu t  signa l will have the same shape as the 
ana log inpu t . If you  do not  have Opt ion UN8, th is is the on ly burst  
source and it  cannot  be changed. If you  have Opt ion UN8, the burst  
source can  a lso be set  to an  in terna l source (refer  to the Int Burst softkey).

Softkey Locat ion : I/Q > Burst Source > Ext1 DC

I2 Q2+

I2 Q2+
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Ext I/Q
Press th is softkey to change the I/Q source to externa lly supplied I and 
Q signa ls. Apply the in -phase and quadra tu re-phase signa ls to the 
I INPUT and Q INPUT connector s. The recommended signa l level is 

= 0.5 Vrms. With  equa l levels a t  I and Q, a s is usua lly the case, 
th is is equ iva len t  to 0.35 Vrms simultaneously a t  I and Q. For  typica l 
π/4DQPSK signa ls, a  0.35 Vrms waveform will be approximately 
1.3 Vp-p, whereas for  GMSK it  will be 1.0 Vp-p. If you  do not  have 
Opt ion UN8, th is is the on ly I/Q source and it  cannot  be changed. If you 
have Opt ion UN8, the I/Q source can  a lso be set  to an  in terna l I/Q 
source (r efer  to the Int Burst softkey).

Softkey Locat ion : I/Q > I/Q Source > Ext I/Q

Ext I/Q P h ase  Polarity  Norm al In ve rt
Press th is softkey to toggle between  the Normal and Invert set t ings for  
externa l I/Q phase polar ity. In  the inver ted mode, the inpu t  applied to 
the I INPUT connector  is physica lly routed to the Q inpu t  por t  of the 
in ternal I/Q modula tor. In  addit ion , the inpu t  applied to the Q INPUT 
connector  is physica lly rou ted to the I inpu t  por t  of the in terna l I/Q 
modula tor. Th is inver t s the direct ion  of phase rota t ion  of the I/Q 
modula t ion . If you  have enabled a  digit a l modula t ion format  
(Opt ion UN8 on ly), I/Q phase pola r ity will be au tomat ica lly set  to 
normal. You  can  over r ide th is set t ing with  th is key.

Defau lt  Va lue: Normal

Softkey Locat ion : I/Q > Ext I/Q Phase Polarity Normal  Invert

High  Cre s t  Mode  Off On
Press th is softkey to toggle h igh  crest  mode off and on . Turn  h igh  crest  
mode on  with  externa lly-applied signa ls with  h igh  crest  factor s (such  as 
CDMA). High  crest  mode a llows the signa l genera tor  to process these 
signa ls with  less distor t ion . With  h igh crest  factor  signa ls, it  is 
recommended tha t  the I and Q inpu t s seldom exceed 1.0 Vp-p. Some 
ou tpu t  power  and power  level accuracy is sacr ificed in  th is mode. Th is 
softkey is act ive on ly if the I/Q source is externa l and I/Q is tu rned on .

Defau lt  Va lue: Off

Softkey Locat ion : I/Q > I/Q Off On > High Crest Mode Off On

I2 Q2+
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I Offse t
Press th is softkey to en ter  an  or igin  offset  voltage for  
in ternally-genera ted or  externa lly-applied in -phase signals. En ter  the 
va lue as a  percen tage of fu ll sca le (500 mV). The range of va lues 
a llowed is −100% to +100%. Change the or igin  offset  to adjust  ou t  
imper fect ions in  the in -phase signa l or  to in t roduce ca libra t ed 
impairments. Set  the or igin  offset  a s desired and then  toggle the 
I/Q Adjustments Off On softkey to On.

When  using th is key to min imize the LO feedthrough  signa l, opt imum 
per formance is ach ieved when  the adjustment  is made aft er  a ll other  
I/Q pa th  adjustments, such  as those made with  the [In t  Phase Pola r ity 
Normal Inver t ] or  [Modula tor  At ten  xx db Manual Auto] softkeys. If 
other  adjustments a re made a ft er  min imiza t ion  is per formed, the LO 
feedthrough  signa l may increase.

Defau lt  Va lue: 0.0%

Softkey Locat ion : I/Q > I/Q Adjustments > I Offset

I/Q Adju stm e n ts
Pressing th is softkey revea ls a  menu  of I/Q adjustment  choices for  
in ternally genera ted or  externa lly applied I and Q signa ls. In  th is menu  
you  can  change the I to Q ga in  ra t io, change the I and Q offset  voltages, 
change quadra tu re skew, and tu rn  on  and off these I/Q adjustments. 

Defau lt  Va lue: Off

Softkey Locat ion : I/Q > I/Q Adjustments

I/Q Adju stm e n ts  Off On
Press th is softkey to toggle off and on  the I to Q ga in  ra t io and the I and 
Q offset  voltage adjustments. The va lues en tered for  the I/Q Gain, I Offset, 
and Q Offset a r e not  applied to the I and Q signa ls un t il the 
I/Q Adjustments Off On softkey is set  t o On.

Defau lt  Va lue: Off

Softkey Locat ion : I/Q > I/Q Adjustments > I/Q Adjustments Off On

I/Q Calibration
Pressing th is softkey revea ls a  menu  of choices for  execu t ing an  I/Q 
ca libra t ion . An  I/Q ca libra t ion  shou ld be per formed approximately 
every 30 days, bu t  it  can  be per formed a t  any t ime to peak the 
per formance of the I/Q modula tor. You  can  set  the sta r t  and stop 
fr equency for  a  user-defined I/Q ca libra t ion , or  choose an  I/Q ca libra t ion  
over  the signa l genera tor ’s en t ire fr equency range. In  th is menu , you  
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can  a lso restore the va lues for  the I/Q ca libra t ion  performed a t  the 
factory (the inst rument  disca rds the la t est  ca libra t ion  da ta  and uses 
the da ta  insta lled by the factory).

Softkey Locat ion : I/Q > I/Q Calibration

I/Q Gain
Press th is softkey to change the I to Q ga in  ra t io. For  example, if you  
en ter  in  a  va lue of +1 dB, the I signa l will have 1 dB more amplitude 
than  the Q signa l. The range of ga in  adjustment  va lues a llowed is 
−4 dB to +4 dB. The ga in  ra t io adjustment  can  be used with  
externa lly-applied I and Q signa ls or  with  in terna lly-genera ted I and Q 
signa ls. Change the ga in  ra t io to adjust  ou t  imperfect ions in  I and Q or  
to in t roduce ca libra ted impa irment s. Set  the ga in  r a t io a s desired and 
then  toggle the I/Q Adjustments Off On softkey to On.

Defau lt  Va lue: 0 dB

Softkey Locat ion : I/Q > I/Q Adjustments > I/Q Gain

I/Q Off On
This softkey enables the I/Q modula t ion . Not ice, however, tha t  a lthough  
you  can  enable I/Q modula t ion  with  th is softkey, the RF ca r r ier  is 
modula ted on ly when  you  have a lso set  Mod On/Off t o On. I/Q Off/On is a lso 
toggled au tomat ica lly to On when  any of the digita l modula t ion  formats 
a re enabled (Opt ion  UN8). However, you can  tu rn  off the I/Q 
modula t ion  with  th is softkey even  though  the digit a l modula t ion  mode 
is enabled. With  th is configura t ion , the RF ou tpu t  signa l would not  be 
modula ted but  the I/Q signa ls will be presen t  a t  the rea r  panel I/Q 
ou tpu ts. Whenever  I/Q modula t ion  is enabled, the I/Q annuncia tor  is 
tu rned on in  the display.

Defau lt  Va lue: Off

Softkey Locat ion : I/Q > I/Q Off On

I/Q Source
Pressing th is softkey revea ls a  menu  of I/Q source choices. If you  have 
enabled a  digita l modula t ion  format  (Opt ion  UN8 on ly), the signa l 
genera tor  is au tomat ica lly set  to in terna lly genera te I and Q signa ls 
(Int I/Q). You  cannot  use the in terna l source un less you  have a lso enabled 
a  digita l modula t ion  format . You  can  externally supply the I and Q 
signa ls via  the I INPUT and Q INPUT connectors by pressing Ext I/Q. 
Apply the in -phase and quadratu re-phase signa ls to the I and Q inpu ts. 
The signa l level is = 0.5 Vrms. (See the sect ions on Ext  I/Q and 
High  Crest  Mode.)

Defau lt  Va lue: Ext  I/Q

Softkey Locat ion : I/Q > I/Q Source

I2 Q2+
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In t Bu rst
This softkey is au tomat ica lly selected for  the burst  source when you  
have enabled one of the digit a l modula t ion  formats with  burst  on  
(Opt ion  UN8 on ly). In  th is mode, the in terna l baseband genera tor  
bursts the RF ca r r ier. You can  overr ide th is au tomat ic select ion by 
select ing Ext1 DC a s the Burst Source. As long as burst  is tu rned on  in  an  
enabled digit a l modula t ion  format , you  can  toggle between  the in terna l 
and external burst  sources. 

Softkey Locat ion : I/Q > Burst Source > Int Burst

In t  I/Q
This softkey is au tomat ica lly selected for  the I/Q source when  you  have 
enabled a  digita l modula t ion  format  (Opt ion  UN8 on ly). In  th is mode, 
the signa l genera tor  is au tomat ica lly set  to in terna lly genera te I and Q 
signa ls. You  can  over r ide th is select ion  by set t ing the I/Q Source t o 
Ext1 I/Q. As long as digit a l modula t ion  is enabled, you  can  toggle 
between  the in terna l and externa l I/Q sources.

Softkey Locat ion : I/Q > I/Q Source > Int I/Q

Pow e r Se arch  Man u al Au to
This softkey toggles between  the au to and manua l modes of power  
sea rch mode. Power  sea rch  is an  in terna l ca libra t ion  rou t ine used to 
ach ieve ca libra ted outpu t  power  when  the ALC is off. When  you  set  
Power Search Manual Auto t o Auto, power  sea rch  will execu te au tomat ica lly 
with  each  change to the RF frequency or  power, and a lso with  each  
change to the AM, burst , pu lse, or  I/Q modula t ion  sta te. If you  are using 
externa l I/Q modula t ion , the power  search  rou t ine assumes tha t  the I/Q 
inpu t  level is = 0.5 Vrms. Actua l ou tpu t  amplitude will sca le 
direct ly with  .

When  you  set  Power Search Manual Auto t o Manual, t he power  sea rch  
rou t ine is not  run  un t il the Do Power Search softkey is pressed.

The ALC Off On softkey must  be set  to Off in  order  to engage either  power  
sea rch mode.

Defau lt  Va lue: Manua l

Softkey Locat ion : I/Q > ALC Off On > Power Search Manual Auto

I2 Q2+

I2 Q2+



ESG Family Signal Generators      Hardkey and Softkey Reference
I/Q

User’s Guide 4-49

Q Offse t
Press th is softkey to en ter  an  or igin  offset  voltage for  
in ternally-genera ted or  externa lly-applied quadra tu re-phase signa ls. 
En ter  the va lue as a  percen tage of fu ll sca le (500 mV). The range of 
va lues a llowed is −100% to +100%. Change the or igin  offset  to adjust  
ou t  imper fect ions in  the quadra tu re-phase signa l or  to in t roduce 
ca libra ted impairments. Set  the or igin  offset  a s desired and then  toggle 
the I/Q Adjustments Off On softkey to On.

Defau lt  Va lue: 0.0%

Softkey Locat ion : I/Q > I/Q Adjustments > Q Offset

Qu adratu re  Ske w
Press th is softkey to adjust  the phase angle between the I and Q 
vectors. When  the quadra tu re skew is zero, the phase angle is 
90 degrees. Posit ive skew increases the angle from 90 degrees while 
nega t ive skew decreases the angle from 90 degrees. The range of va lues 
a llowed is ±10 degrees with  a  min imum increment  of 0.1 degrees. 
However, if you’re opera t ing the signa l genera tor  in  the 3.3 to 4 GHz 
frequency range, quadratu re skew set t ings grea ter  than  ±5 degrees will 
not  be with in  specifica t ions.

Defau lt  Va lue: 0.0 deg

Softkey Locat ion : I/Q > I/Q Adjustments > Quadrature Skew

Re ve rt to  De fau lt Ca l Se ttin gs
Press th is softkey to restore the or igina l factory ca libra t ion  data  for  the 
in ternal I/Q modula tor. The la t est  ca libra t ion  da ta  from the user  
ca libra t ion  is disca rded. Although  the factory ca libra t ion  da ta  may not  
be opt imized for  the signa l genera tor ’s presen t  sta tus, the da ta  can  be 
used as a  st a r t ing poin t  if the cur ren t  data  is lost  (if the I/Q ca libra t ion 
is unable to execu te).

Softkey Locat ion : I/Q > I/Q Calibration > Revert to Default Cal Settings
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Start  Fre qu e n cy
Press th is softkey in  the I/Q Calibra t ion  menu  to set  the sta r t  fr equency 
for  execut ing an  I/Q ca libra t ion . You  can  select  a  por t ion  of the 
fr equency range for  an  I/Q ca libra t ion  by select ing Calibration Type User 
and set t ing new sta r t  and stop frequencies. Limit ing the fr equency 
range of the ca libra t ion  will decrease the t ime requ ired for  the 
ca libra t ion  to be execu ted. To en ter  a  frequency, rota te the fron t  panel 
knob un t il the desired va lue is displayed, use the up and down a r row 
keys, or  en ter  the va lue using the numer ic keypad and press the Hz, kHz, 
MHz, or  GHz t ermina tor  softkey. Th is softkey is au tomat ica lly set  to the 
min imum specified frequency of the signa l genera tor  if you  have set  the 
Calibration Type User Full softkey to Full (en t ir e fr equency range of the 
signa l genera tor ). The User va lue for  Start Frequency is not  changed, 
however. If you  toggle back to User from the Full set t ing, not ice tha t  the 
User va lue is unchanged.

Start Frequency is a  persisten t  sta t e; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : I/Q > I/Q Calibration > Start Frequency

Stop  Fre qu e n cy
Press th is softkey in  the I/Q Calibra t ion  menu  to set  the stop fr equency 
for  execut ing an  I/Q ca libra t ion . You  can  select  a  por t ion  of the 
fr equency range for  an  I/Q ca libra t ion  by select ing Calibration Type User 
and set t ing new sta r t  and stop frequencies. Limit ing the fr equency 
range of the ca libra t ion  will decrease the t ime requ ired for  the 
ca libra t ion  to be execu ted. To en ter  a  frequency, rota te the fron t  panel 
knob un t il the desired va lue is displayed, use the up and down a r row 
keys, or  en ter  the va lue using the numer ic keypad and press the Hz, kHz, 
MHz, or  GHz t ermina tor  softkey. Th is softkey is au tomat ica lly set  to the 
maximum specified frequency of the signa l genera tor  if you  have set  the 
Calibration Type User Full softkey to Full (en t ir e fr equency range of the 
signa l genera tor ). The User va lue for  Stop Frequency is not  changed, 
however. If you  toggle back to User from the Full set t ing, not ice tha t  the 
User va lue is unchanged.

Stop Frequency is a  per sist ent  st a t e; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : I/Q > I/Q Calibration > Stop Frequency
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LF Ou t
Pressing the fron t  panel LF Out key reveals a  menu  of softkeys for  
configur ing the in terna l low frequency genera tor. These softkeys a re 
descr ibed in  th is sect ion  in  a lphabet ica l order.

Bu s
This softkey is one of the choices in  the LF Out  Sweep Tr igger  menu . 
With  Bus selected, you  use the GPIB to t r igger  single sweeps of 
swept-sine low frequency ou tpu t .

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger > Bus

DC
This softkey let s you  specify DC as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > DC
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Du al-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the dua l-sine 
low frequency ou tpu t  pa rameter s. In  th is menu  you  can  set  the 
fr equencies for  two separa te tones. In  addit ion  you  can  set  a  ra t io of the 
tone 2 LF  amplitude to the tone 1 LF amplitude.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Dual-Sine

Ext
This softkey is one of the choices in  the LF Outpu t  Sweep Tr igger  
menu . Choosing Ext a llows you to t r igger  swept -sine low frequency 
ou tpu t  using the signal applied to the TRIGGER IN rea r  panel 
connector. Set  the pola r ity of the t r igger  signa l using the 
Trigger In Polarity Neg Pos softkey.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger > Ext

Fu n ction  Ge n e rator
This softkey let s you  set  the LF Out Source t o be a  funct ion  genera tor. You  
can  select  a  fr equency and shape in  addit ion  to select ing the amplitude 
for  a  signa l tha t  is ou tpu t  a t  the LF OUTPUT fron t  panel connector. 
When  you use the in ternal source in  th is capacity, any modula t ion  with  
the in terna l source selected is tu rned off.

Softkey Locat ion : LF Out > LF Out Source > Function Generator

Im m e diate
This softkey is one of the choices in  the LF Outpu t  Sweep Tr igger  
menu . Choosing Immediate immedia tely t r iggers swept -sine low 
frequency ou tpu t  in  a  con t inuous mode. To stop the sweep, choose a  
differen t  t r igger  such  a s Ext, or  set  the waveform to someth ing other  
than  Swept-Sine.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger > Immediate



ESG Family Signal Generators      Hardkey and Softkey Reference
LF Out

User’s Guide 4-53

In te rna l Modulation
This softkey let s you  ou tpu t  a  signa l a t  the LF OUTPUT connector  
where the frequency and shape of the signa l is set  by the in terna l 
source as it  is being used by a  modula t ion. For  example, if the in terna l 
source is curren t ly assigned to an  AM pa th  configura t ion  and AM is 
tu rned on , the signa l ou tpu t  a t  the LF OUTPUT connector  will have the 
fr equency and shape of the amplitude modula t ing signa l. You  can  sca le 
the amplitude of the ou tpu t  signa l using the LF Out Amplitude softkey.

For  in terna l square pu lse modula t ion , the in terna l source is a  sinewave 
which  is la ter  squared by the modula tor  to genera te the pu lse 
squarewave. The LF OUTPUT signa l for  th is in terna l source, therefore, 
is a  sinewave. For  in terna l pu lse modula t ion , a  t rue va r iable-width  
pu lse will be seen  on  the LF OUTPUT.

Softkey Locat ion : LF Out > LF Out Source > Internal Modulation

LF Ou t Am plitu de
Use th is softkey to sca le the ou tpu t  of the signa l a t  the LF OUTPUT 
connector. To change the va lue, press the softkey once. The curren t  
va lue for  LF  ou tpu t  amplitude is displayed in  the act ive en t ry a rea . To 
en ter  a  new va lue, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the V, or  mV t ermina tor  softkey. The range of 
va lues a llowed is 0 to 5 Vpk in  increments from 1 mV to 5 V.

Defau lt  Va lue: 0V

Softkey Locat ion : LF Out > LF Out Amplitude

LF Ou t Fre q
Use th is softkey to set  the modula t ing fr equency for  the LF ou tpu t  
signa l when  you  have selected the in terna l source as a  funct ion  
genera tor. To change the frequency, press the softkey once. The cur ren t  
modula t ing frequency is displayed in  the act ive en t ry a rea . To en ter  a  
new frequency, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the Hz or  kHz t ermina tor  softkey. The range of 
fr equencies a llowed is 0.1 Hz to 10 kHz. (0.1 Hz to 50 kHz is the range 
a llowed if sinewave is selected as the in terna l waveform.)

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 400 Hz

Softkey Locat ion : LF Out > LF Out Source > Function Generator > LF Out Freq
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LF Ou t Off On
This softkey toggles on  and off the ou tput  of the selected source a t  the 
LF OUTPUT fron t  panel connector. You can  choose either  the 
modula t ion  signa l genera ted by the in terna l source or  you  can  use the 
low frequency source as a  funct ion  genera tor  and select  tha t  signa l to 
ou tpu t  a t  the LF OUTPUT connector. Refer  to the descr ipt ion  of the 
LF Out Source softkey in  th is sect ion  for  more in format ion  on  choosing the 
source.

Once you  have toggled th is sta te on , the signa l is immedia tely ava ilable 
a t  the LF OUTPUT connector. The Mod On/Off and RF On/Off keys do not  
apply to th is sta te.

Defau lt  Va lue: Off

Softkey Locat ion : LF Out > LF Out Off On

LF Ou t Pe riod
Changes the pu lse per iod for  the pulsed low frequency waveform. To 
change the per iod, press the softkey once. The cur ren t  va lue for  pu lse 
per iod is displayed in  the act ive en t ry area . To enter  a  new va lue, rota te 
the fron t  panel knob un t il the desired va lue is displayed, use the up and 
down a r row keys, or  en ter  the va lue using the numer ic keypad and 
press the µsec or  msec t erminator  softkey. The range of va lues a llowed is 
from 16 µs to 30 s. If you  set  the pu lse per iod to a  smaller  va lue than  the 
pu lse width , an  er ror  message will be genera ted and the pulse width  
will be reduced to the va lue of the pu lse per iod. 

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor  and when  the LF  Out  waveform is 
specified as pu lse.

Defau lt  Va lue: 80 µs

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Pulse > LF Out Period
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LF Ou t Sou rce
Revea ls a  menu  of choices for  LF  ou tpu t  sources. You  can  choose to 
ou tpu t  the signa l from the in terna l source as it  is being used by a  
modula t ion  or  you  can  use the in terna l source as a  funct ion  genera tor  
and select  tha t  signa l to ou tpu t  a t  the LF OUTPUT connector.

If you  choose the in terna l source, the frequency and shape of the signa l 
a t  the LF OUTPUT connector  is set  by the in terna l source as it  is being 
used by a  modula t ion . For  example, if the in terna l source is cur ren t ly 
a ssigned to an  AM pa th  configura t ion  and AM is tu rned on , the signa l 
ou tpu t  a t  the LF OUTPUT connector  will have the frequency and shape 
of the amplitude modula t ing signa l. You  can  sca le the amplitude of the 
ou tpu t  signa l using the LF Out Amplitude softkey.

If you  choose to set  the in terna l source as a  funct ion  genera tor, you  can 
select  a  fr equency and shape in  addit ion  to select ing the amplitude for  
the LF  ou tpu t  signa l. When  you  use the in terna l source in  th is capacity, 
any modula t ion  with  the in terna l source selected is tu rned off.

Defau lt  Va lue: In terna l Modula t ion

Softkey Locat ion : LF Out > LF Out Source

LF Ou t Start  Fre q
Use th is softkey to change the st a r t ing fr equency for  swept-sine low 
frequency ou tpu t . To change the va lue, press the softkey once. The 
cur ren t  va lue for  the LF  Out  st ar t  frequency is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The min imum 
increment  a llowed is 0.1 Hz.

This softkey is coupled to the LF Out Freq softkey in  the in it ia l LF  Out  
Menu  and the LF Out Tone 1 Freq softkey in  the LF  Out  Dua l-Sine Menu . 
Any va lue set  for  LF Out Start Freq is reflected in  the LF Out Freq and 
LF Out Tone 1 Freq softkeys. Conversely, if you  change the va lue for  either  
the LF Out Freq softkey or  the LF Out Tone 1 Freq softkey, the va lue for  
LF Out Start Freq is changed to ma tch .

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Start Freq
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LF Ou t Stop  Fre q
Use th is softkey to change the ending fr equency for  swept-sine low 
frequency ou tpu t . To change the va lue, press the softkey once. The 
cur ren t  va lue for  the LF  Out  stop frequency is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The min imum 
increment  a llowed is 0.1 Hz.

This softkey is coupled to the LF Out Tone 2 Freq softkey in  the LF Out  
Dua l-Sine Menu . Any va lue set  for  LF Out Stop Freq is r eflected in  the 
LF Out Tone 2 Freq softkey. Conversely, if you  change the va lue for  the 
LF Out Tone 2 Freq softkey, the va lue for  LF Out Stop Freq is changed to 
match .

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Stop Freq

LF Ou t Sw e e p Tim e
Press th is softkey to set  the sweep t ime for  low frequency swept -sine 
ou tpu t . The signa l genera tor  will sweep from the specified st a r t  
fr equency to the stop fr equency in  the t ime set  with  th is softkey. En ter  
the desired sweep t ime using the up and down a r row keys, the fron t  
panel knob, or  en ter  a  va lue using the numer ic keypad and press the sec 
or  msec t erminator  softkey. The range of va lues a llowed is 1 ms th rough  
65.535 s. The min imum increment  a llowed is 1 ms.

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 100.0 msec

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Time
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LF Ou t Sw e e p Trigge r
Pressing th is softkey revea ls a  menu  of choices for  t r igger ing swept-sine 
low frequency ou tpu t . You  can  choose t r igger ing that  occurs 
immedia tely, t r igger ing tha t  is supplied by the GPIB, t r igger ing on  
either  a  posit ive or  nega t ive level of a  signa l supplied to the 
TRIGGER IN connector, or  t r igger ing by the fron t  panel Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger

LF Ou t Tone  1 Fre q
Press th is softkey to set  the fr equency for  the LF Out  tone 1. En ter  the 
desired fr equency using the up and down a r row keys, the fron t  panel 
knob, or  en ter  a  va lue using the numer ic keypad and press the kHz or  Hz 
t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz th rough  
50 kHz. The min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the LF Out Freq softkey in  the in it ia l LF  Out  
Menu  and the LF Out Start Freq softkey in  the LF  Out  Swept -Sine Menu . 
Any va lue set  for  LF Out Tone 1 Freq is r eflected in  the LF Out Freq and 
LF Out Start Freq softkeys. Conversely, if you  change the va lue for  either  
the LF Out Freq softkey or  the LF Out Start Freq softkey, the va lue for  
LF Out Tone 1 Freq is changed to match .

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Dual-Sine > LF Out Tone 1 Freq
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LF Ou t Tone  2 Am pl % Of Pe ak
Press th is softkey to set  the ra t io of the peak amplitude of LF  Out  
tone 2 to the peak amplitude of LF  Out  a s a  percen t . The range of 
va lues a llowed is 0 to 100%. The min imum increment  a llowed is 0.1%. 
The sum of the two LF Out  amplitudes resu lt s in  the tota l LF  Out  
amplitude (set  by the LF Out Amplitude softkey in  the in it ia l LF  Out  
Menu .

For  example, if the tota l LF  Out  amplitude is 300 mVp and you  set  
LF Out Tone 2 Ampl % Of Peak to 33%, then  the amplitude of LF  Out  tone 1 
will be 200 mVp and the amplitude of LF  Out  tone 2 will be 100 mVp 
(33% of 300 mVp) so tha t  the amplitude of the two tones adds up to 
300 mVp (200 mVp plus 100 mVp).

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 50.0%

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Dual-Sine > LF Out Tone 2 Ampl % Of Peak

LF Ou t Tone  2 Fre q
Press th is softkey to set  the fr equency for  the LF Out  tone 2. En ter  the 
desired fr equency using the up and down a r row keys, the fron t  panel 
knob, or  en ter  a  va lue using the numer ic keypad and press the kHz or  Hz 
t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz th rough  
50 kHz. The min imum increment  a llowed is 0.1 Hz.

This softkey is coupled to the LF Out Freq softkey in  the in it ia l LF  Out  
Menu  and the LF Out Stop Freq softkey in  the LF  Out  Swept -Sine Menu . 
Any va lue set  for  LF Out Tone 2 Freq is r eflected in  the LF Out Freq and 
LF Out Stop Freq softkeys. Conversely, if you  change the va lue for  either  
the LF Out Freq softkey or  the LF Out Stop Freq softkey, the va lue for  
LF Out Tone 2 Freq is changed to match .

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Dual-Sine > LF Out Tone 2 Freq
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LF Ou t Wave form
Pressing th is softkey revea ls a  menu  of LF  ou tput  waveform choices for  
your  LF  funct ion  genera tor. Select  from sine, dua l-sine, swept-sine, 
t r iangle, ramp, square, pu lse, noise, and DC waveforms.

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: Sine

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform

LF Ou t Width
Use th is softkey to change the pu lse width  for  the pu lsed low frequency 
waveform. To change the width , press the softkey once. The cur ren t  
va lue for  pu lse width  is displayed in  the act ive en t ry a rea . To en ter  a  
new va lue, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the µsec or  msec t ermina tor  softkey. The 
range of values a llowed is from 8 µs to a  maximum of the va lue for  the 
pu lse per iod.

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor  and when  the LF  Out  waveform is 
specified as pu lse.

Defau lt  Va lue: 40 µs

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Pulse > LF Out Width

Noise
This softkey let s you  specify noise as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Noise
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P u lse
This softkey let s you  specify pu lse as the waveform for  the LF  ou tpu t  
signa l. The signa l shape can  on ly be specified when  you  have selected 
the in terna l source to opera te as a  funct ion  genera tor. Use the 
LF Out Period and LF Out Width softkeys to define the pu lse shape.

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Pulse

Ram p
This softkey let s you  specify r amp as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Ramp

Sin e
This softkey let s you  specify sine as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Sine

Squ are
This softkey let s you  specify square as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Square
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Sw e pt-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the 
swept-sine low frequency ou tpu t . In  th is menu  you  can  set  the LF  sta r t  
and stop frequency and the sweep t ime. You  can  a lso set  the t r igger  for  
the swept-sine ou tpu t , and the pola r ity of the TRIGGER IN and 
TRIGGER OUT signa ls.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine

Trian gle
This softkey lets you  specify t r iangle as the waveform for  the LF  ou tpu t  
signa l.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Triangle

Trigge r In  Polarity  Ne g  Pos
Press th is softkey to toggle between  a  nega t ive TTL level t r igger  (0 V) 
and a  posit ive TTL level t r igger  (+5 V) for  externa lly t r igger ing 
swept-sine low frequency ou tpu t .

Th is softkey is coupled to the Trigger In Polarity Neg Pos softkey for  
swept-sine AM, FM, and ΦM, and to the Ext Neg and Ext Pos sweep 
t r igger  select ions in  the Sweep/List  Menu . If you  set  the 
Trigger In Polarity Neg Pos softkey in  the LF  Out  Swept-Sine Menu  to Neg, 
the Trigger In Polarity Neg Pos softkey is a lso set  to Neg for  swept -sine AM, 
FM, and ΦM. In  addit ion , if the step or  list  sweep is set  to externa lly 
t r igger, the select ion  will au tomat ica lly be set  to Ext Neg. The same 
softkeys will toggle to Pos or  to Ext Pos if you  select  Pos in  the Swept -Sine 
LF Out  Menu .

Conversely, if the Trigger In Slope Neg Pos softkey is toggled in  the 
swept-sine AM, FM, or  ΦM menus, it  will cause the swept-sine LF  Out  
softkey to toggle a lso. Th is is a lso t rue for  the Ext Neg and Ext Pos st ep or  
list  sweep t r igger  select ions.

Th is softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: Pos

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger > Ext > 
Trigger In Polarity Neg Pos
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Trigge r Ke y
This softkey is one of the choices in  the LF Outpu t  Sweep Tr igger  
menu . With  Trigger Key selected, when  you  press the Trigger fron t  panel 
key you  immedia tely t r igger  a  single sweep of swept -sine low frequency 
ou tpu t .

The Trigger key has au torepea t  capability. Hold it  down and you  will 
repeatedly t r igger  sweeps un t il you  release the key.

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > LF Out Sweep Trigger > Trigger Key

Trigge r Ou t Polarity  Ne g  Pos
This softkey toggles the pola r ity of the TTL signa l tha t  is ou tpu t  a t  the 
rea r  panel TRIGGER OUT connector. When  Trigger Out Polarity Neg Pos is 
set  t o Pos, t he ou tpu t  signa l is a sser t ed h igh (+5 V) a t  the st a r t  of the 
swept-sine low frequency sweep and low (0 V) when the sweep is 
concluded. Set t ing Trigger Out Polarity Neg Pos to Neg r ever ses the pola r ity, 
where a  h igh  is 0 V and a  low is +5 V.

This softkey is coupled to the Trigger Out Polarity Neg Pos softkey in  the 
swept-sine AM, FM, and ΦM menus and the sweep/list  menu . When  the 
pola r ity is toggled for  th is softkey in  any one of these menus, it  a ffects 
a ll loca t ions of the softkey.

This softkey is on ly act ive when  you  have selected the in terna l source to 
opera te a s a  funct ion  genera tor.

Defau lt  Va lue: Pos

Softkey Locat ion : LF Out > LF Out Source > Function Generator > 
LF Out Waveform > Swept-Sine > Trigger Out Polarity Neg Pos
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Local

Press th is key to retu rn  the signa l genera tor  to local (fron t  panel) 
con t rol from remote opera t ion  or  to restore the front  panel menu  and 
st a tus a rea  display a ft er  RS-232 con t rol. You  can  a lso press th is key to 
restore the display once the screen  saver  has st a r t ed.

This key has au torepea t  capability. Hold it  down and it s funct ion  is 
con t inuously execu ted un t il you  release it .

Defau lt  Va lue: Loca l (un less a  LOCAL LOCKOUT command has been  
sen t ).
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Mod On /Off

Set  th is fron t  panel ha rdkey to On t o modula te the RF  ca r r ier  with  the 
modula t ions tha t  you  have enabled. All modula t ion  types can  be 
simultaneously enabled except  FM with  ΦM, AM with  externa l burst  
source, and wideband AM with  I/Q. An  annuncia tor  is a lways tu rned on  
in  the display to indica te whether  modula t ion  is tu rned on  or  off.

Defau lt  Va lue: Mod Off
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Mode
Pressing the fron t  panel Mode key revea ls a  menu  of softkeys. These 
softkeys let  you  access fu r ther  menus for  enabling opt ions on  digit a l 
ESG-D and ESG-DP ser ies signa l genera tors. These opt ions a re 
documented in  separa te user ’s and programming gu ides which  a re pa r t  
of the digita l documenta t ion  set .

On  ana log ESG-A and ESG-AP ser ies signa l genera tors, th is fron t  panel 
key is r eserved for  fu tu re use.
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Nu m e ric  Ke ypad

The numer ic keypad consist s of the digit  keys (0 th rough  9), a  decimal 
poin t  key, and a  backspace key, The backspace key has dua l 
funct ions for  both  backspacing and for  changing the sign  of a  va lue to 
posit ive or  nega t ive. Use these keys a t  any t ime when  the act ive 
funct ion  requ ires a  va lue inpu t . The backspace key funct ion  changes 
with  the situa t ion .

If you  a re modifying a  previously en tered va lue:

• If the va lue is nega t ive, pressing the backspace key deletes the 
en t ire va lue and leaves the nega t ive sign . Subsequen t  key presses 
change the sign  between  posit ive and nega t ive st a tes.

• If the va lue is posit ive, pressing the backspace key deletes the en t ir e 
va lue and a lso changes the sign  to a  nega t ive sta te. Subsequen t  key 
presses change the sign  between  posit ive and nega t ive sta tes.

If you  a re en ter ing a  new va lue:

• If t he cur sor  is to the r igh t  of the digit s, pressing the backspace key 
deletes the digit  immedia tely to the left . When  no digit s r emain , 
subsequen t  key presses change the sign  between  posit ive and 
nega t ive sta t es.

• If the cursor  is on  a  digit , pressing the backspace key deletes the 
digit  immedia tely to the left . When  a  single digit  r emains, pressing 
the backspace key changes the nega t ive sign (if presen t ) to posit ive 
and then  subsequen t  key presses have no effect .

These keys have autorepea t  capability (except  for  the decimal point  
key). Hold a  key down and it s funct ion  is con t inuously execu ted un t il 
you  release it .
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P h ase  Modu lation
Pressing the fron t  panel phase modula t ion  key (ΦM) r evea ls a  menu  of 
softkeys. These softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l 
order.
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ΦM De v
Use th is softkey to set  the phase modula t ion  devia t ion  for  the ΦM Path 1 
and ΦM Path 2 configura t ions. To change the va lue of the ΦM devia t ion , 
press the softkey once. The cur ren t  va lue for  ΦM devia t ion  is displayed 
in  the act ive en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel 
knob un t il the desired va lue is displayed, use the up and down a r row 
keys, or  en ter  the va lue using the numer ic keypad and press the pi rad, 
rad, or  deg t ermina tor  softkey. The range of va lues a llowed depends on  
the ca r r ier  frequency and the ra te selected. Refer  to Table 4-2. 

Table  4-2 Maxim u m  De viation  Valu e s  for P h ase  Modu lation

Table  4-3 Carrie r Frequ e n cy  Ban ds ve rsu s  Valu e  of N

For  example, if you  set  up ΦM Path 1 for  normal phase modula t ion  with  a  
ca r r ier  frequency of 400 MHz, and a  ra te of 100 kHz, the maximum 
peak devia t ion  tha t  you  can  set  is 0.5 (va lue of N) t imes 90 radians 
resu lt ing in  a  maximum peak devia t ion  of 45 radians.

Not ice tha t  the new va lue of ΦM devia t ion  applies on ly to whichever  
ΦM pa th  configura t ion  you  have cur ren t ly selected. Also, ΦM Path 2 is 
lim ited to a  maximum ra te of 1 MHz. Also, whenever  ΦM Path 1 is used 
with  ΦM Path 2, t he devia t ion  for  ΦM Path 1 must  be grea ter  than  or  equa l 
to the devia t ion  for  ΦM Path 2.

Defau lt  Va lue: 0 radians

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey > ΦM Path 1 2

Mode Maxim u m  
De viation

Maxim u m  Rate s  (3 dB BW)

ΦM Path 1 ΦM Path 2

Norma l N1 x 90 radians

1. For  the va lue of N, r efer  to Table 4-3.

100 kHz 100 kHz

High  
Bandwidth

N x 2π radians 1.5 MHz (typica l) 1 MHz (typica l)

N x π/2 radians 6 MHz (typica l) 1 MHz (typica l)

Carrie r Frequ e n cy N

250 kHz to ≤ 249.999 MHz 1

> 249.999 MHz to ≤ 500 MHz 0.5

> 500 MHz to ≤ 1 GHz 1

> 1 GHz to ≤ 2 GHz 2

> 2 GHz to 4 GHz 4
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ΦM De v Cou ple  Off On
This softkey toggles the ΦM devia t ion  coupling on  and off. Turn ing on  
ΦM devia t ion  coupling links the ΦM devia t ion  va lues of ΦM Path 1 and 
ΦM Path 2. When  the va lues a re coupled, any change you  make to one 
ΦM devia t ion  value is applied to both  ΦM devia t ion  va lues.

Defau lt  Va lue: Off

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > 
ΦM Dev Couple Off On

ΦM Off On
This softkey toggles the phase modula t ion  on  or  off for  whichever  ΦM 
configura t ion  (ΦM Path 1 or  ΦM Path 2) you  have selected. Not ice, however  
tha t  a lthough you  can  tu rn  on  phase modula t ion  with  th is softkey, the 
RF ca rr ier  is modula ted by the enabled modula t ion  on ly when  you  have 
a lso set  Mod On/Off t o On. Whenever  phase modula t ion  is enabled, the ΦM 
annuncia tor  is tu rned on  in  the display.

There a re two pa ths for  ΦM modula t ion  which  can  be simultaneously 
enabled as long as they use differen t  sources (Int , Ext1, or  Ext2). 
ΦM Path 2 is limited to a  maximum ra te of 1 MHz. ΦM Path 2 must  be set  
to a  devia t ion  less than  or  equa l to ΦM Path 1. The modula t ion  signals 
from both  pa ths a re summed in ternally for  composite modula t ion .

Defau lt  Va lue: Off

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Off On
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ΦM Path 1 2
Use ΦM Path 1 and ΦM Path 2 to define two un ique phase modula t ion  
configura t ions. For  example, select  ΦM Path 1. (ΦM Path 1 is the defau lt  
a ft er  a  normal preset . If ΦM Path 1 is not  h igh ligh ted, press the softkey 
once and the select ion  will toggle from ΦM Path 2 t o ΦM Path 1.) Configure 
the modula t ion  character ist ics (such  as devia t ion , source, ra te, and 
waveform) using the remain ing softkeys in  the ΦM menu . Then  enable 
ΦM by set t ing ΦM Off On to On.

To configure a  second phase modula t ion  configura t ion , toggle to 
ΦM Path 2. Define the modula t ion cha racter ist ics for  th is second 
configura t ion  and enable ΦM by set t ing ΦM Off On t o On.

The RF ca rr ier  is ava ilable a t  the RF OUTPUT connector  when  you  set  
RF On/Off t o On. Set  Mod On/Off t o On to modula te the RF ca rr ier  with  the 
modula t ions tha t  you  have enabled.

ΦM Path 1 and ΦM Path 2 a re summed in terna lly for  composite modula t ion . 
E ither  pa th  can  be switched to any one of the modula t ion  sources: In t , 
Ext1, or  Ext2. All modula t ion  types can  be simultaneously enabled, 
except  FM with  ΦM, AM with  externa l burst  source, and wideband AM 
with  I/Q. AM, FM, and ΦM can  sum simult aneous input s from any two 
sources (In t , Ext1, and Ext2). Any given  source (In t , Ext1, or  Ext2) can 
on ly be routed to one act iva ted modula t ion  type.

Defau lt  Va lue: ΦM Path  1
Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Path 1 2

ΦM Rate
Use th is softkey to change the in terna l modula t ion  frequency for  the 
ΦM Path 1 and ΦM Path 2 configura t ions. To change the va lue, press the 
softkey once. The cur ren t  va lue for  ΦM ra te is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 10 kHz. (0.1 Hz to 
50 kHz is the range a llowed if sinewave is selected as the in terna l 
waveform.) The minimum increment  a llowed is 0.1 Hz. Not ice tha t  the 
new va lue of ΦM ra te applies on ly to whichever  ΦM pa th  configura t ion  
you  have cur ren t ly selected.

Defau lt  Va lue: 400 Hz

Softkey Locat ion : FM/ΦM ha rdkey > FM/ΦM softkey ΦM > ΦM Rate
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ΦM Sou rce
Pressing th is softkey revea ls a  menu  of choices for  phase modula t ion  
sources. You  can  choose in terna lly-genera ted phase modula t ion  or  
select  an  externally-applied signa l from either  the EXT 1 INPUT or  
EXT 2 INPUT connector s. The in terna l modula t ion  is a lways 
AC-coupled. For  the externally-applied signa ls, you  can  choose between  
AC- and DC-coupled modula t ion . A 1.0 Vpk inpu t  is r equ ired for  
ca libra ted ΦM devia t ion  set t ings. The EXT 1 LO/HI and EXT 2 LO/HI 
display annuncia tor s will tu rn  on  if the peak inpu t  volt age differ s from 
1.0 Vpk by more than  3%. (The LO/HI annuncia tor s on ly funct ion  for  
AC-coupled externa l input s.)

The in terna l and externa l 1 and 2 sources have mult iple uses. You  can  
use them for  amplitude, fr equency, and phase modula t ion . For  burst  
modula t ion , you  can  on ly use the externa l 1 source and you  must  use 
the external 2 source for  pu lse modula t ion . However, any given  source 
can  on ly be rou ted to one enabled modula t ion  a t  a  t ime. If, for  example, 
you  were using the externa l 1 source in  a  frequency modula t ion  
configura t ion  for  FM Path 1, and then  you  configured AM Path 2 t o a lso use 
the external 1 source, the signa l genera tor  would tu rn  off FM Path 1 and 
assign the externa l 1 source to your  AM Path 2 configura t ion . Not ice tha t  
for  these purposes the externa l 1 AC-coupled source is the same as the 
externa l 1 DC-coupled source and the externa l 2 AC-coupled source is 
the same as the externa l 2 DC-coupled source.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source

ΦM Start Rate
Use th is softkey to change the st a r t ing in terna l modula t ion  fr equency 
for  swept -sine phase modula t ion . To change the va lue, press the softkey 
once. The cur ren t  va lue for  the ΦM sta r t  ra t e is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The min imum 
increment  a llowed is 0.1 Hz.

This softkey is coupled to the ΦM Rate softkey in  the in it ia l ΦM Menu 
and the ΦM Tone 1 Rate softkey in  the ΦM Dual-Sine Menu . Any va lue set  
for  ΦM Start Rate is r eflected in  the ΦM Rate and ΦM Tone 1 Rate softkeys. 
Conversely, if you  change the va lue for  either  the ΦM Rate softkey or  the 
ΦM Tone 1 Rate softkey, the va lue for  ΦM Start Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Start Rate
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ΦM Stop Rate
Use th is softkey to change the ending in terna l modula t ion  fr equency for  
swept-sine phase modula t ion . To change the va lue, press the softkey 
once. The cur ren t  va lue for  the ΦM stop ra te is displayed in  the act ive 
en t ry a rea . To en ter  a  new va lue, rota te the fron t  panel knob un t il the 
desired va lue is displayed, use the up and down a r row keys, or  en ter  the 
va lue using the numer ic keypad and press the Hz or  kHz t ermina tor  
softkey. The range of va lues a llowed is 0.1 Hz to 50 kHz. The min imum 
increment  a llowed is 0.1 Hz.

This softkey is coupled to the ΦM Tone 2 Rate softkey in  the ΦM Dual-Sine 
Menu. Any va lue set  for  ΦM Stop Rate is r eflected in  the ΦM Tone 2 Rate 
softkey. Conversely, if you change the va lue for  the ΦM Tone 2 Rate 
softkey, the va lue for  ΦM Stop Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Stop Rate

ΦM Sw e e p Tim e
Press th is softkey to set  the sweep t ime for  swept -sine phase 
modula t ion . The signa l genera tor  will va ry the ΦM rate from the 
specified sta r t  ra t e to the stop ra t e in  the t ime set  with  th is softkey. 
En ter  the desired sweep t ime using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the sec or  msec t ermina tor  softkey. The range of va lues a llowed is 1 ms 
th rough  65.535 s. The min imum increment  a llowed is 1 ms.

Defau lt  Va lue: 100.0 msec

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Time

ΦM Sw e e p Trigge r
Pressing th is softkey revea ls a  menu  of choices for  t r igger ing swept-sine 
phase modula t ion . You  can  choose t r igger ing tha t  occurs immedia tely, 
t r igger ing tha t  is supplied by the GPIB, t r igger ing on  either  the posit ive 
or  negat ive edge of a  signa l supplied to the TRIGGER IN connector, or  
t r igger ing by the fron t  panel Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger
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ΦM Ton e  1 Rate
Press th is softkey to set  the in terna l modula t ion  fr equency for  the ΦM 
tone 1. En ter  the desired ra te using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the kHz or  Hz t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz 
th rough  50 kHz. The minimum increment  a llowed is 0.1 Hz.

This softkey is coupled to the ΦM Rate softkey in  the in it ia l ΦM Menu 
and the ΦM Start Rate softkey in  the ΦM Swept -Sine Menu. Any va lue set  
for  ΦM Tone 1 Rate is r eflected in  the ΦM Rate and ΦM Start Rate softkeys. 
Conversely, if you  change the va lue for  either  the ΦM Rate softkey or  the 
ΦM Start Rate softkey, the va lue for  ΦM Tone 1 Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Dual-Sine > ΦM Tone 1 Rate

ΦM Ton e  2 Am pl Pe rcen t Of Peak
Press th is softkey to set  the amplitude of the a lterna te frequency/ra te 
a s a  percen t  of the peak LF ana log modula t ion  amplitude. The pr imary 
fr equency/ra te will make up the remain ing amplitude. Th is softkey is 
for  use with  dua l-sine modula t ion  on ly.

For  example, if the Tone 2 amplitude is 0%, then  there would be no 
amplitude for  Tone 2; a ll of the signa l st r ength  would be presen t  in  Tone 
1. If ΦM Tone 2 Ampl Percent Of Peak is set  to 50%, then  Tone 2 and Tone 1 
would have equal amplitudes, or  ha lf of the amplitude of both  tones 
combined.

Defau lt  Va lue: 50.0%

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Dual-Sine > ΦM Tone 2 Ampl Percent Of Peak

ΦM Ton e  2 Rate
Press th is softkey to set  the in terna l modula t ion  fr equency for  the ΦM 
tone 2. En ter  the desired ra te using the up and down a r row keys, the 
fron t  panel knob, or  en ter  a  va lue using the numer ic keypad and press 
the kHz or  Hz t ermina tor  softkey. The range of va lues a llowed is 0.1 Hz 
th rough  50 kHz. The minimum increment  a llowed is 0.1 Hz.

This softkey is coupled to the ΦM Stop Rate softkey in  the ΦM Swept -Sine 
Menu. Any va lue set  for  ΦM Tone 2 Rate is r eflected in  the ΦM Stop Rate 
softkey. Conversely, if you  change the va lue for  the ΦM Stop Rate softkey, 
the va lue for  ΦM Tone 2 Rate is changed to ma tch .

Defau lt  Va lue: 400.0 Hz
Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Dual-Sine > ΦM Tone 2 Rate
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ΦM Wave form
Pressing th is softkey revea ls a  menu  of ΦM waveform choices for  your  
ΦM Path 1 and ΦM Path 2 configura t ions. Select  from sine, t r iangle, square, 
ramp, noise, dua l-sine, and swept -sine waveforms. Not ice tha t  your  
waveform select ion  applies on ly to whichever  ΦM path  configura t ion  
you  have cur ren t ly selected.

Defau lt  Va lue: Sine
Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform

Bu s
This softkey is one of the choices in  the ΦM Sweep Tr igger  menu . With  
Bus selected, you  use the GPIB to t r igger  single sweeps of swept-sine 
phase modula t ion .

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger > Bus

DCFM/DCΦM Cal
Pressing th is softkey in it ia tes a  DCΦM ca libra t ion . Th is ca libra t ion  
elimina tes the offset  in  DC phase modula t ion  so tha t  the ca r r ier  phase 
remains the same with  no modula t ion  applied. Externa l, DC-coupled 
ΦM must  be act ive when  th is command is execu ted.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > DCFM/DCΦM Cal

Du al-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the dua l-sine 
phase modula t ion  pa rameter s. In  th is menu  you  can  set  the ΦM ra tes 
for  two sepa ra te tones. In  addit ion  you  can  set  a  r a t io of the tone 2 ΦM 
devia t ion  to the tone 1 ΦM devia t ion .

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Dual-Sine

Ext
This softkey is one of the choices in  the ΦM Sweep Tr igger  menu . 
Choosing Ext a llows you to t r igger  swept -sine phase modula t ion  using a  
signa l applied to the TRIGGER IN rea r  panel connector. Set  the 
pola r ity of the t r igger  signa l using the Trigger In Polarity Neg Pos softkey.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger > Ext
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Ext 1 AC-Cou ple d
This softkey let s you  inpu t  an  externa l, AC-coupled, phase modula t ion  
signa l to the EXT 1 INPUT connector. The modula t ion  signa l is test ed 
for  voltage and a  display annuncia tor  will r epor t  a  h igh  or  low condit ion  
if the volt age is > ±3% of 1 Vpk.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured ΦM Path 2 to a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 1 inpu t  to 
your  ΦM Path 2 configura t ion . For  the purposes of th is discussion, the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
source.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source > 
Ext 1 AC-Coupled

Ext 1 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, phase modula t ion  
signa l to the EXT 1 INPUT connector.

The externa l 1 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 1 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured ΦM Path 2 to a lso use the externa l 1 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 1 inpu t  to 
your  ΦM Path 2 configura t ion . For  the purposes of th is discussion, the 
externa l 1 AC-coupled inpu t  is the same as the externa l 1 DC-coupled 
source.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source > 
Ext 1 DC-Coupled
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Ext 2 AC-Cou ple d
This softkey let s you  inpu t  an  externa l, AC-coupled, phase modula t ion  
signa l to the EXT 2 INPUT connector. The modula t ion  signa l is test ed 
for  voltage and a  display annuncia tor  will r epor t  a  h igh  or  low condit ion  
if the volt age is > ±3% of 1 Vpk.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured ΦM Path 2 to a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 2 inpu t  to 
your  ΦM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2 DC-coupled 
source.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source > 
Ext 2 AC-Coupled

Ext 2 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, phase modula t ion  
signa l to the EXT 2 INPUT connector.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the externa l 2 
inpu t  in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured ΦM Path 2 to a lso use the externa l 2 inpu t , the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the externa l 2 inpu t  to 
your  ΦM Path 2 configura t ion . For  the purposes of th is discussion , the 
externa l 2 AC-coupled inpu t  is the same as the externa l 2 DC-coupled 
source.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source > 
Ext 2 DC-Coupled

FM ΦM Norm al High  BW
This softkey toggles between  the menus for  FM, normal ΦM, and 
wideband ΦM. Normal ΦM let s you  set  the phase devia t ion  as h igh  as N 
x 90 radians with  a  3 dB bandwidth  of 100 kHz. Wideband ΦM provides 
increased bandwidth  while rest r ict ing the maximum devia t ion  to 
devia t ion  set t ings up to π/2 radians (90°). The modula t ion  bandwidth  is 
typica lly 6 MHz. For  devia t ion  set t ings between  π/2 and 2π radians 
(360°), the modula t ion  bandwidth  is typica lly 1.5 MHz. (These 
increased bandwidths a re on ly ava ilable using ΦM Path 1. ΦM Path 2 is 
limited to 1 MHz.)

Defau lt  Va lue: FM

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey once for  normal 
bandwidth  or  twice for  h igh bandwidth
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Im m e diate
This softkey is one of the choices in  the ΦM Sweep Tr igger  menu . 
Choosing Immediate immedia tely t r iggers swept -sine phase modula t ion  
in  a  con t inuous mode. To stop the sweep, choose a  differen t  t r igger  such  
as Ext, or  set  the waveform to someth ing other  than  Swept-Sine.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger > Immediate

In te rn a l
This softkey let s you  in terna lly genera te an  AC-coupled, phase 
modula t ion  signa l.

The in terna l source has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example, you  were using the in terna l 
source in  an  amplitude modula t ion  configura t ion  for  AM Path 1, and then  
you  configured ΦM Path 2 to a lso use the in terna l source, the signa l 
genera tor  would tu rn  off AM Path 1 and assign  the in terna l source to your  
ΦM Path 2 configura t ion .

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Source > 
Internal

Noise
This softkey let s you  specify noise as the phase modula t ion  waveform 
for  the ΦM Path 1 and ΦM Path 2 configura t ions. Not ice tha t  the selected 
waveform applies on ly to whichever  ΦM path  configura t ion  you  have 
cur ren t ly selected.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Noise

Sin e
This softkey let s you specify sine as the phase modula t ion  waveform for  
the ΦM Path 1 and ΦM Path 2 configura t ions. Not ice tha t  the selected 
waveform applies on ly to whichever  ΦM path  configura t ion  you  have 
cur ren t ly selected.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Sine
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Squ are
This softkey let s you  to specify square as the phase modula t ion  
waveform for  the ΦM Path 1 and ΦM Path 2 configura t ions. Not ice tha t  the 
selected waveform applies on ly to whichever  ΦM pa th  configura t ion  you  
have cur ren t ly selected.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Square

Sw e pt-S in e
Pressing th is softkey revea ls a  menu  of choices for  set t ing the 
swept-sine phase modula t ion  pa rameter s. In  th is menu  you  can  set  the 
st a r t  and stop ΦM ra te and the sweep t ime. You  can  set  the signa l 
genera tor  to a  single, externa lly-t r iggered sweep on  either  a  nega t ive or  
posit ive TTL level or  you  can choose con t inuous sweep, t r iggered 
immedia tely. In  th is menu  you  can  a lso select  either  a  posit ive or  
nega t ive pola r ity for  the TRIGGER OUT signa l.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine

Trian gle
Specifies t r iangle a s the fr equency modula t ion  waveform for  the 
ΦM Path 1 and ΦM Path 2 configura t ions. Not ice tha t  the selected 
waveform applies on ly to whichever  ΦM path  configura t ion  you  have 
cur ren t ly selected.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Triangle

Trigge r In  Polarity  Ne g  Pos
Toggles between  a  nega t ive TTL level t r igger  (0 V) and a  posit ive TTL 
level t r igger  (+5 V) for  externa lly t r igger ing swept -sine phase 
modula t ion .

This softkey is coupled to the Trigger In Polarity Neg Pos softkey for  
swept-sine AM, FM, and LF  Out , and to the Ext Neg and Ext Pos sweep 
t r igger  select ions in  the Sweep/List  Menu . If you  set  the 
Trigger In Polarity Neg Pos softkey in  the ΦM Swept-Sine Menu  to Neg, t he 
Trigger In Polarity Neg Pos softkey is a lso set  to Neg for  swept -sine AM, FM, 
and LF  Out . And, in  addit ion , if the step or  list  sweep t r igger  is set  to 
Ext Pos, t he t r igger  select ion  will au tomat ica lly be changed to Ext Neg. 
The same softkeys will toggle to Pos or  to Ext Pos if you  select  Pos in  the 
Swept -Sine ΦM Menu.
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Conversely, if the Trigger In Slope Neg Pos softkey is toggled in  the 
swept-sine AM, FM, or  LF  Out  menus, it  will cause the swept-sine ΦM 
softkey to toggle a lso. Th is is a lso t rue for  the Ext Neg and Ext Pos st ep or  
list  sweep t r igger  select ions.

Defau lt  Va lue: Pos

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger > Ext > Trigger In Polarity Neg Pos

Trigge r Ke y
This softkey is one of the choices in  the ΦM Sweep Tr igger  menu . With  
Trigger Key selected, when  you  press the Trigger fron t  panel key you  
immedia tely t r igger  a  single sweep of swept -sine phase modula t ion .

The Trigger key has au torepea t  capability. Hold it  down and you  will 
repeatedly t r igger  sweeps un t il you  release the key.

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > ΦM Sweep Trigger > Trigger Key

Trigge r Ou t Polarity  Ne g  Pos
This softkey toggles the pola r ity of the TTL signa l tha t  is ou tpu t  a t  the 
rea r  panel TRIGGER OUT connector. When  Trigger Out Polarity Neg Pos is 
set  t o Pos, t he ou tpu t  signa l is a sser t ed h igh (+5 V) a t  the st a r t  of the 
swept-sine phase modula t ion  sweep and low (0 V) when the sweep is 
concluded. Set t ing Trigger Out Polarity Neg Pos to Neg r ever ses the pola r ity, 
where a  h igh  is 0 V and a  low is +5 V.

This softkey is coupled to the Trigger Out Polarity Neg Pos softkey in  the 
swept-sine AM, FM, and LF Out  menus and the sweep/list  menu . When 
the pola r ity is toggled for  th is softkey in  any one of these menus, it  
a ffect s a ll loca t ions of the softkey.

Defau lt  Va lue: Pos

Softkey Locat ion : FM/ΦM ha rdkey > FM ΦM softkey ΦM > ΦM Waveform > 
Swept-Sine > Trigger Out Polarity Neg Pos



Hardkey and Softkey Reference ESG Family Signal Generators
Power Switch

4-80 User’s Guide

Pow e r Sw itch

Pressing th is fron t  panel key toggles power  to the signa l genera tor  
either  on  (green  LED on) or  to st andby (yellow LED on). In  st andby 
mode, the power  switch  is off bu t  the inst rument  is st ill connected to the 
ma ins circuit  by way of the power  cord. The detachable power  cord is 
the inst rument  disconnect ing device. The fron t  panel power  switch , 
therefore, is not , and shou ld not  be used as, a  line switch .

CAUTION Avoid tu rning off power  to the signa l genera tor  un less it  is qu iescen t  
(not  cu rren t ly changing sta te a s a  r esu lt  of fron t  panel opera t ion  or  
remote con t rol).
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P re se t

This key set s the signa l genera tor  to a  known sta te (either  the 
factory-defined st a te or  a  user-defined sta t e). 

Use the Preset Normal User softkey to set  your  signa l genera tor  to the 
desired preset  condit ions (Normal = factory, User = a  user-defined st a te). 
For  deta ils, r efer  to the Preset Normal User softkey descr ipt ion  on  page 
4-129.
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P u lse
Pressing the fron t  panel Pulse key revea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

Ext2 DC-Cou ple d
This softkey let s you  inpu t  an  externa l, DC-coupled, pu lse modula t ion 
signa l to the EXT 2 INPUT connector.

The externa l 2 inpu t  has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example you were using the externa l 2 
inpu t  in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  
you  configured the pu lse modula t ion  source to a lso use the externa l 2 
inpu t , the signa l genera tor  would tu rn  off FM Path 1 and assign  the 
externa l 2 inpu t  to your  pu lse configura t ion .

Softkey Locat ion : Pulse > Pulse Source > Ext2 DC-Coupled

Fast  P u lse  Off On
This softkey enables fast  pu lse modula t ion  from an  externa l, 
TTL-compat ible pu lse source via  the PULSE IN BNC connector. Not ice, 
however, tha t  a lthough  you  can  enable the fast  pu lse modula t ion  sta t e 
with  th is softkey, the RF ca r r ier  is modula ted by the pu lse signa l on ly 
when  you  have a lso set  Mod On/Off to On. Whenever  fast  pu lse 
modula t ion  is enabled, the PULSE annuncia tor  is tu rned on  in  the 
display.

Defau lt  Va lue: Off

Softkey Locat ion : Pulse > Fast Pulse Off On
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In te rn a l P u lse
This softkey let s you  in terna lly genera te rectangu la r  pu lse modula t ion . 
Configure the pu lse modula t ion  using the Pulse Period and Pulse Width 
softkeys. For  addit iona l specifica t ions, refer  to the t echnica l 
specifica t ions document .

The in terna l source has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example you were using the in terna l source 
in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  you  
configured the pu lse modula t ion  source to a lso use the in terna l source, 
the signa l genera tor  would tu rn  off FM Path 1 and assign  the in terna l 
source to your  pu lse configura t ion .

Softkey Locat ion : Pulse > Pulse Source > Internal Pulse

In te rn al Square
This softkey let s you  in terna lly genera te squarewave pu lse modula t ion . 
The du ty cycle is set  a t  50% and you  can  set  the pu lse ra te from 0.1 Hz 
to 50 kHz. For  addit iona l specifica t ions, refer  to the t echn ica l 
specifica t ions document .

The in terna l source has mult iple uses bu t  can  be used for  on ly one 
modula t ion  a t  a  t ime. If, for  example you were using the in terna l source 
in  a  fr equency modula t ion  configura t ion  for  FM Path 1, and then  you  
configured the pu lse modula t ion  source to a lso use the in terna l source, 
the signa l genera tor  would tu rn  off FM Path 1 and assign  the in terna l 
source to your  pu lse configura t ion .

Softkey Locat ion : Pulse > Pulse Source > Internal Square

P u lse  Off On
This softkey enables the pu lse modula t ion  for  whichever  pu lse source 
you  have selected. Not ice, however, tha t  a lthough  you  can  enable the 
pu lse modula t ion  st a te with  th is softkey, the RF ca r r ier  is modula ted by 
the enabled modula t ion  on ly when  you  have a lso set  Mod On/Off to On. 
Whenever  pu lse modula t ion  is enabled, the PULSE annuncia tor  is 
tu rned on in  the display.

Defau lt  Va lue: Off

Softkey Locat ion : Pulse > Pulse Off On
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P u lse  Pe riod
Use th is softkey to change the pu lse per iod for  in terna l pulse 
modula t ion . To change the per iod, press the softkey once. The curren t  
va lue for  pu lse per iod is displayed in  the act ive en t ry a rea . To en ter  a  
new va lue, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the msec or  µsec t ermina tor  softkey. The 
range of values a llowed is 16 µs to 30 s. If the va lue for  pu lse per iod is 
less than  the va lue for  pu lse width , pu lse width  is changed to the same 
va lue as pu lse per iod. Not ice tha t  pu lse per iod applies on ly to in ternal 
pu lse modula t ion ; when  external pu lse modula t ion  or  in terna l square 
pu lse modula t ion  is selected, th is softkey is disabled.

Defau lt  Va lue: 80 µs

Softkey Locat ion : Pulse > Pulse Period

P u lse  Rate
Use th is softkey to change the pu lse ra te for  in ternal square pu lse 
modula t ion . To change the ra t e, press the softkey once. The cu r ren t  
va lue for  pu lse ra te is displayed in  the act ive en t ry a rea . To en ter  a  new 
va lue, rota te the fron t  panel knob un t il the desired va lue is displayed, 
use the up and down a r row keys, or  en ter  the va lue using the numer ic 
keypad and press the Hz or  kHz t ermina tor  softkey. The range of va lues 
a llowed is 0.1 Hz to 50 kHz. Not ice tha t  the new value of pu lse ra te 
applies on ly to in terna l square pu lse modula t ion ; when externa l pu lse 
modula t ion  or  in terna l pu lse modula t ion  is selected, th is softkey is 
disabled.

Defau lt  Va lue: 400 Hz

Softkey Locat ion : Pulse > Pulse Rate

P u lse  Sou rce
Pressing th is softkey revea ls a  menu  of choices for  pulse modula t ion  
sources. You  can  choose in t ernally-genera ted pulse modula t ion , 
in ternally-genera ted square pulse modula t ion , or  select  an  
externa lly-applied, DC-coupled signa l from the EXT 2 INPUT connector.

The in terna l and externa l 2 sources have mult iple uses. However, you  
can  use each  source for  on ly one modula t ion  type a t  a  t ime. If, for  
example, you  were using the externa l 2 source in  a  fr equency 
modula t ion  configura t ion  for  FM Path 1, and then  you  configured the 
pu lse modula t ion  source to a lso use the externa l 2 source, the signa l 
genera tor  would tu rn  off FM Path 1 and assign  the externa l 2 source to 
your  pu lse configura t ion .

Defau lt  Va lue: In terna l Pu lse

Softkey Locat ion : Pulse > Pulse Source
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P u lse  Width
Use th is softkey to change the pu lse width  for  in terna l pu lse 
modula t ion . To change the pu lse width , press the softkey once. The 
cur ren t  va lue for  pu lse width  is displayed in  the act ive ent ry a rea . To 
en ter  a  new va lue, rota te the fron t  panel knob un t il the desired va lue is 
displayed, use the up and down a r row keys, or  enter  the va lue using the 
numer ic keypad and press the µsec or  msec t ermina tor  softkey. The 
range of values a llowed is 8 µs to 30 s. Not ice tha t  the new va lue of 
pu lse width  applies on ly to in ternal pu lse modula t ion ; when  externa l 
pu lse modula t ion  or  in terna l square pu lse modula t ion  is selected, th is 
softkey is disabled.

Defau lt  Va lue: 40 µs

Softkey Locat ion : Pulse > Pulse Source > Internal Square > Pulse Width
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Re call
Pressing the fron t  panel Recall key revea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

De le te  All Re gs  in  Se q [n ]
Press th is softkey to delete the da ta  saved in  a ll of the register s of the 
selected sequence. Do not  press th is softkey un t il you  have selected the 
cor rect  sequence using the softkey. For  example, if you  want  to delete 
the da ta  in  a ll of the register s tha t  a re saved in  sequence 4, press 
Select Seq. The cur ren t ly selected sequence is displayed in  the act ive 
en t ry a rea . Change the number  to 4 using the up and down a r row keys, 
the front  panel knob, or  en ter  a  4 using the numer ic keypad and press 
the Enter t ermina tor  softkey. Sequence 4 is now displayed in  a ll softkeys 
which  specify a  sequence in  th is menu. Now press Delete All Regs in Seq [4] 
and the da ta  in  a ll of the regist er s stored in  sequence 4 will be deleted. 
Be cer t a in  that  you  want  to delete th is da ta ; you  cannot  recover  it  once 
deleted.

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Save key menu .

Softkey Locat ion : Recall > Delete All Regs in Seq[n]

De le te  All Se qu e n ce s
Press th is softkey to delete a ll of the da ta  in  a ll saved register s of a ll 
sequences. Be cer t a in  tha t  you  want  to delete the da ta ; you  cannot  
recover  it  once deleted.

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Save key menu .

Softkey Locat ion : Recall > Delete All Sequences
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De le te  Se q[n ] Re g[n n ]
Press th is softkey to delete the con ten ts of a  specified register  in  a  
specified sequence. Do not  press th is softkey un t il you  have selected the 
cor rect  sequence and regist er  using the Select Seq and Recall Reg 
softkeys. For  example, if you  want  to delete the con ten t s of r egist er  5 in  
sequence 4, press Select Seq. The cur ren t ly selected sequence is 
displayed in  the act ive en t ry a rea . Change the number  to 4 using the up 
and down a r row keys, the fron t  panel knob, or  enter  a  4 using the 
numer ic keypad and press the Enter t ermina tor  softkey. Sequence 4 is 
now displayed in  a ll softkeys which  specify a  sequence in  th is menu . 
Now select  r egister  5. (Remember, you  must  fir st  have saved an  
inst rument  sta t e to th is r egist er  in  sequence 4.) P ress Recall Reg. The 
reca ll r egist er  number  becomes the act ive funct ion . En ter  the number  5 
using the numer ic keypad and press the Enter t ermina tor  softkey. The 
inst rument  sta t e is restored from th is r egist er  and regist er  5 is now 
displayed in  a ll softkeys which  specify a  register  number  in  th is menu . 
Now press Delete Seq [4] Reg[05] and register  5, stored in  sequence 4, will 
be deleted. The inst rument  st a t e tha t  you  had reca lled from th is 
register  r emains, however, un t il you  change it . If you  deleted th is 
register  in  er ror, you  can immedia tely resave it  using the 
Save Seq[n] Reg[n] softkey in  the Save menu .

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Save key menu .

Softkey Locat ion : Recall > Delete Seq[n] Reg[nn]

Re call Re g
Press th is softkey to reca ll an  inst rument  st a t e from a  saved register. 
Reca lling a  register  a lso selects tha t  register  number  for  a ll softkeys 
which  specify a  register  number  in  th is menu . For  example, if you  want  
to select  r egist er  5, press Recall Reg. (Remember, you  must  fir st  have 
saved an  inst rument  st a te to th is register  in  the curren t  sequence 
iden t ified by the Select Seq softkey. If there is noth ing saved, you  cannot  
reca ll it .) The reca ll register  number  becomes the act ive funct ion . En ter  
the number  5 using the numer ic keypad and press the Enter t ermina tor  
softkey. The inst rument  st a t e is r estored from th is r egist er  and regist er  
5 is now displayed in  a ll softkeys which  specify a  register  in  th is menu . 
You  can  a lso use the fron t  panel knob and the up and down a r row keys 
to scroll th rough  a ll saved register s for  the selected sequence, r eca lling 
each inst rument  sta t e. 

Softkey Locat ion : Recall > Recall Reg
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Se lec t  Se q
Press th is softkey to choose a  sequence for  a ll softkeys which  specify a  
sequence in  th is menu . For  example, if you  want  to select  sequence 4, 
press Select Seq. The curren t ly selected sequence is displayed in  the 
act ive en t ry a rea . Change the number  to 4 using the up and down 
a r row keys, the fron t  panel knob, or  en ter  a  4 using the numer ic keypad 
and press the Enter t ermina tor  softkey. Sequence 4 is now displayed in  
a ll softkeys which  specify a  sequence in  th is menu . There a re 100 
register s ava ilable (0 th rough  99) in  each  of 10 (0 th rough  9) sequences. 
You  can  use these register s in  any combina t ion  so long as the tota l 
number  of regist ers used does not  exceed 50.

NOTE The actua l number  of sta tes tha t  can  be saved may be less if the user  
file system has non-inst rument  st a te files stored such  as sweep/list  
sequences or  bina ry files.

Softkey Locat ion : Recall > Select Seq
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Re tu rn

This fron t  panel ha rdkey moves you  from your  cur ren t  softkey menu  to 
the softkey menu  tha t  precedes it . For  example, press the LF Out fron t  
panel ha rdkey. The LF Out  menu  is displayed. Now press the LF Out 
Source softkey. (The a r row indica tes tha t  pressing th is softkey will 
display another  menu .) You  shou ld now see the LF  Out  Source menu . 
Press Return, and you  a re moved back to the LF Out  menu .

When  you  a re a t  the top level of the menus the Return key has no 
funct ion .

The Return key has au torepea t  capability. Hold it  down and you  a re 
moved repea tedly back th rough  the menus un t il you  either  release the 
key or  you  reach  the top level of the menus.

While you  a re en ter ing da ta  with  the numer ic keypad, pressing the 
Return key cancels the da ta  inpu t  and leaves the or igina l va lue 
unchanged.
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RF On /Off

This fron t  panel ha rdkey toggles the RF signal on and off a t  the 
RF OUTPUT connector. Although  you  can  configure and engage va r ious 
modula t ions, no signa l is ava ilable a t  the RF OUTPUT connector  un t il 
RF On/Off is set  to On. An  annuncia tor  is a lways tu rned on  in  the display 
to indica te whether  RF  is turned on  or  off.

Defau lt  Va lue: RF Off
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Save
Pressing the fron t  panel Save key revea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

When  you  press the Save key, the text  a rea  of the display shows the 
register s in  use and any comments a ssocia ted with  the register s for  the 
la st  sequence accessed. The display is upda ted whenever  you  make any 
changes to the register s or  to the comments.

Add Com m e n t To  Se q[n ] Re g[n n ]
Press th is softkey to add a  comment  tha t  is a ssocia ted with  a  register  in  
use. The regist er  number  is list ed in  the t ext  a rea  of the display and the 
comment  is shown immedia tely following the register. You  can  use the 
comment  line, for  example, to ident ify the inst rument  sta t e saved in  a  
register.

The comment  line can  consist  of up to 55 a lpha-numer ic cha racters and 
specia l cha racters. To add or  change a  comment , the following edit ing 
capabilit ies a re provided:

• The Editing Mode Insert Replace softkey in  the Edit ing Keys menu  
toggles the edit ing mode from inser t ing t ext  to replacing text . 
Inser t ion  mode causes t ext  to be en tered in  the posit ion  direct ly to 
the r igh t  of the cursor. Replacement  mode causes the text  to be 
en tered in  the posit ion  held by the cursor  (r eplacing any exist ing 
text  in  tha t  posit ion).

• The Clear Text softkey in  the Edit ing Keys menu  deletes a ll of the 
exist ing t ext  in  the act ive en t ry a rea .

• Use the left  and r igh t  a r row keys to posit ion  the cursor. Use the fron t  
panel knob, up and down a r row keys, or  the direct  edit ing softkeys, 
to en ter  an  a lphabet ic character, numera l, or  specia l cha racter.

When  you  have en tered the comment  text , press the Enter t ermina tor  
softkey. If you  have changed your  mind, press the Return ha rdkey. Once 
you  press Enter, the new comment  is saved to your  selected register  and 
displayed immedia tely.

Softkey Locat ion : Save > Add Comment To Seq[n] Reg[nn]
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Cle ar Te xt
Press th is softkey to delet e the comment  t ext  in  the act ive en t ry a rea . If 
you  want  to change the comment  t ext  saved with  a  r egister, use th is 
softkey to quickly delete the exist ing text , then  use the remain ing 
edit ing fea tu res to en ter  a  new comment .

Softkey Locat ion : Save > Add Comment To Seq[n] Reg[nn] > Editing Keys > 
Clear Text

De le te  All Re gs  in  Se q [n ]
Press th is softkey to delete the da ta  saved in  a ll of the register s of the 
selected sequence. Do not  press th is softkey un t il you  have selected the 
cor rect  sequence using the Select Seq softkey. For  example, if you  want  to 
delete a ll of the regist er s tha t  a re saved in  sequence 4, press Select Seq. 
The curren t ly selected sequence is displayed in  the act ive en t ry a rea . 
Change the number  to 4 using the up and down a r row keys, the fron t  
panel knob, or  en ter  a  4 using the numer ic keypad and press the Enter 
t ermina tor  softkey. Sequence 4 is now displayed in  a ll softkeys which 
specify a  sequence in  th is menu . Now press Delete All Regs in Seq [4] and 
the da ta  in  a ll of the register s stored in  sequence 4 will be deleted. Be 
cer t a in  tha t  you  want  to delete the da ta ; you  cannot  r ecover  it  once 
deleted.

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Recall key menu .

Softkey Locat ion : Save > Delete All Regs in Seq [n]

De le te  All Se qu e n ce s
Press th is softkey to delete a ll of the da ta  in  a ll saved register s of a ll 
sequences. Be cer t a in  tha t  you  want  to delete the da ta ; you  cannot  
recover  it  once deleted.

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Recall key menu .

Softkey Locat ion : Save > Delete All Sequences
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De le te  Se q[n ] Re g[n n ]
Press th is softkey to delete the con ten ts of a  specified register  in  a  
specified sequence. Do not  press th is softkey un t il you  have selected the 
cor rect  sequence and regist er  using the Select Seq and Select Reg 
softkeys. For  example, if you  want  to delete r egist er  5 in  sequence 4, 
press Select Seq. The curren t ly selected sequence is displayed in  the 
act ive en t ry a rea . Change the number  to 4 using the up and down 
a r row keys, the fron t  panel knob, or  en ter  a  4 using the numer ic keypad 
and press the Enter t ermina tor  softkey. Sequence 4 is now displayed in  
a ll softkeys which  specify a  sequence number  in  th is menu . Now, to 
select  r egist er  5, press Select Reg. The cur ren t ly selected regist er  is 
displayed in  the act ive en t ry a rea . Change the number  to 5 in  the same 
way that  you changed the sequence number. Register  5 is now displayed 
in  a ll softkeys which  specify a  register  number  in  th is menu . Now press 
Delete Seq [4] Reg[05] and regist er  5, stored in  sequence 4, will be deleted. 
Be cer t a in  tha t  you  want  to delete the da ta ; you  cannot  r ecover  the da ta  
once delet ed.

NOTE This softkey has exact ly the same funct ion  as the softkey with  the 
iden t ica l name in  the fron t  panel Recall key menu .

Softkey Locat ion : Save > Delete Seq[n] Reg[nn]

Editin g  Ke ys
Pressing th is softkey revea ls a  menu  of choices for  crea t ing and edit ing 
the comment  text  for  the selected regist er. In  th is menu  you  can  delete 
the exist ing text  in  the act ive en t ry a rea  (either  the exist ing comment , 
or  comment  text  tha t  you  have subsequent ly en tered), and you  can  
toggle the edit ing mode from inser t ing t ext  to r eplacing t ext .

Softkey Locat ion : Save > Add Comment To Seq[n] Reg[nn] > Editing Keys

Editin g  Mode  In se rt  Re place
Press th is softkey to toggle the edit ing mode from inser t ing text  to 
replacing text . Inser t ion  mode causes text  to be en tered in  the posit ion  
direct ly to the r igh t  of the cursor. Replacement  mode causes the t ext  to 
be en tered in  the posit ion  held by the cursor  (r eplacing any exist ing t ext  
in  tha t  posit ion).

Softkey Locat ion : Save > Add Comment To Seq[n] Reg[nn] > Editing Keys > 
Editing Mode Insert Replace
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Save  Se q[n ] Re g[n n ] 
Press th is softkey to save the curren t  inst rument  sta te in  the specified 
register  and sequence. The inst rument  sta t e includes a ll of your  setup 
select ions except  list  and step sweep da ta  and funct ions which  a re 
iden t ified in  th is manua l a s persisten t  st a tes. Do not  press th is softkey 
un t il you  have specified the correct  sequence and register  using the 
Select Seq and Select Reg softkeys. For  example, if you  want  to save to 
register  5 in  sequence 4, press Select Seq. The cu r ren t ly selected 
sequence is displayed in  the act ive en t ry a rea . Change the number  to 4 
using the up and down a r row keys, the fron t  panel knob, or  en ter  a  4 
using the numer ic keypad and press the Enter t ermina tor  softkey. 
Sequence 4 is now displayed in  a ll softkeys which  specify a  sequence in  
th is menu . Now, to select  r egist er  5, press Select Reg. The cur ren t ly 
selected register  is displayed in  the act ive en t ry a rea . Change the 
number  to 5 in  the same way tha t  you  changed the sequence number. 
Register  5 is now displayed in  a ll softkeys which  specify a  register  in  
th is menu . Now press Save Seq [4] Reg[05] and the curren t  inst rument  
st a te will be stored in  regist er  5 of sequence 4. There a re 100 register s 
ava ilable (0 th rough  99) in  each  of 10 (0 th rough  9) sequences. You  can  
use these regist ers in  any combina t ion  so long as the tota l number  of 
register s used does not  exceed 100.

Softkey Locat ion : Save > Save Seq[n] Reg[nn]

Se lec t  Re g
Press th is softkey to choose a  register  for  a ll softkeys which  specify a  
register  in  th is menu . For  example, if you  want  to select  r egist er  5, 
press Select Reg. The curren t ly selected register  is displayed in  the 
act ive en t ry a rea . Change the number  to 5 using the up and down 
a r row keys, the fron t  panel knob, or  en ter  a  5 using the numer ic keypad 
and press the Select Reg t ermina tor  softkey. Register  5 is now displayed 
in  a ll softkeys which  specify a  register  in  th is menu .

You  can  a lso use th is softkey to select  a  r egist er  and save the cur ren t  
inst rument  st a te to that  r egister. For  example, if you  want  to select  and 
save to r egist er  6, press Select Reg. The cur rent ly selected regist er  is 
displayed in  the act ive en t ry a rea . Change the number  to 6 using the 
numer ic keypad and press the Save Reg t ermina tor  softkey. Register  6 is 
now displayed in  a ll softkeys which  specify a  register  in  th is menu  and 
the cur ren t  inst rument  st a te has been  saved to regist er  6.

There are 100 register s ava ilable (0 th rough  99) in  each  of 10 (0 th rough  
9) sequences. You  can  use these register s in  any combina t ion  so long as 
the tota l number  of regist ers used does not  exceed 100.

Softkey Locat ion : Save > Select Reg
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Se lec t  Se q
Press th is softkey to choose a  sequence for  a ll softkeys which  specify a  
sequence in  th is menu . For  example, if you  want  to select  sequence 4, 
press Select Seq. The curren t ly selected sequence is displayed in  the 
act ive en t ry a rea . Change the number  to 4 using the up and down 
a r row keys, the fron t  panel knob, or  en ter  a  4 using the numer ic keypad 
and press the Enter t ermina tor  softkey. Sequence 4 is now displayed in  
a ll softkeys which  specify a  sequence in  th is menu .

There are 100 register s ava ilable (0 th rough  99) in  each  of 10 (0 th rough  
9) sequences. You  can  use these register s in  any combina t ion  so long as 
the tota l number  of regist ers used does not  exceed 100.

NOTE The actua l number  of sta tes tha t  can  be saved may be less if the user  
file system has non-inst rument  st a te files stored such  as sweep/list  
sequences or  bina ry files.

Softkey Locat ion : Save > Select Seq



Hardkey and Softkey Reference ESG Family Signal Generators
Sweep/List

4-96 User’s Guide

Sw e e p/List
Pressing the fron t  panel Sweep/List key revea ls a  menu of softkeys. 
Using these softkeys you  can  define a  ser ies of poin t s con ta in ing 
fr equency, amplitude, and dwell t ime in format ion  for  the signa l 
genera tor  to sweep. The softkeys a re descr ibed in  th is sect ion  in  
a lphabet ica l order.

# Po in ts
Press th is softkey to define the number  of poin t s in  a  step sweep. To 
en ter  the number  of poin ts in  the sweep, press # Points. The number  of 
st ep sweep poin t s becomes the act ive funct ion  and the curren t  va lue is 
shown in  the act ive en t ry area . To en ter  a  new va lue, rota te the fron t  
panel knob un t il the desired va lue is displayed, use the up and down 
a r row keys, or  en ter  the va lue using the numer ic keypad and press the 
Enter  t erminator  softkey. A step sweep must  a lways have a  min imum of 
2 poin t s and can  be configured to have as many as 401 poin ts.

Defau lt  Va lue: 2

Softkey Locat ion : Sweep/List > Configure Step Sweep > # Points

Am pl
Press th is softkey to set  the signa l genera tor  to sweep amplitude da ta  
on ly. The frequency is set  a t  a  constant  va lue determined by the 
Frequency fron t  panel key. You  can  define a  sweep con ta in ing both  
amplitude and fr equency in format ion and st ill choose to sweep 
amplitude on ly.

Softkey Locat ion : Sweep/List > Sweep > Ampl
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Am pl Start
Sets the amplitude of the fir st  poin t  in  the sweep. You can  set  the va lue 
anywhere in  the range of the signa l genera tor ’s specified ou tpu t  power. 
Press Ampl Start and amplitude becomes the act ive funct ion  for  the fir st  
poin t  in  the sweep. To en ter  the va lue, rota te the fron t  panel knob un t il 
the desired va lue is displayed, use the up and down a r row keys, or  enter  
the va lue using the numer ic keypad and press the dBm, dBuV, dBuVemf, 
mV, uV, mVemf, or  uVemf t ermina tor  softkey.

Defau lt  Va lue: −135 dBm

Softkey Locat ion : Sweep/List > Configure Step Sweep > Ampl Start

Am pl Stop
Sets the amplitude of the la st  poin t  in  the sweep. You  can  set  the va lue 
anywhere in  the range of the signa l genera tor ’s specified ou tpu t  power. 
Press Ampl Stop and amplitude becomes the act ive funct ion  for  the la st  
poin t  in  the sweep. To en ter  the va lue, rota te the fron t  panel knob un t il 
the desired va lue is displayed, use the up and down a r row keys, or  enter  
the va lue using the numer ic keypad and press the dBm, dBuV, dBuVemf, 
mV, uV, mVemf, or  uVemf t ermina tor  softkey.

Defau lt  Va lue: −135 dBm

Softkey Locat ion : Sweep/List > Configure Step Sweep > Ampl Stop

Bu s
This softkey is one of the choices in  both  the Sweep Tr igger  menu and 
the Poin t  Tr igger  menu . P ress either  the Sweep Trigger softkey or  the 
Point Trigger softkey to view these menus. Choosing Bus in  the Sweep 
Tr igger  menu  a llows you  to t r igger  a  list  or  st ep sweep using the GPIB. 
Choosing Bus in  the Poin t  Tr igger  menu  a llows you  to t r igger  a  sweep 
poin t -by-poin t  using the GPIB via  *TRG or  the GET line (Group 
Execute Tr igger ).

Softkey Locat ion : Sweep/List > Sweep Trigger > Bus

Or: Sweep/List > Point Trigger > Bus

Con figu re  Lis t Sw e e p
Revea ls a  menu  of softkeys for  defin ing a  list  sweep. In  th is menu  you  
can  inser t  and delete poin t s in  a  sweep. Each  poin t  can  con ta in  
fr equency, amplitude, and dwell t ime in format ion . The list  point  
in format ion  is stored in  th ree bina ry files: FREQ_FILE, POW_FILE, 
and DWEL_FILE. These files will su rvive a  preset  bu t  not  a  power  
cycle. If they a re deleted, the signa l genera tor  will recrea te these files 
a s needed. In  th is menu  you  can  a lso edit  exist ing point s in  the sweep.

Softkey Locat ion : Sweep/List > Configure List Sweep
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Con figu re  Ste p Sw e e p
Pressing th is softkey revea ls a  menu  of softkeys for  defin ing a  step 
sweep. In  th is menu  you  can  set  the st ar t  and stop fr equencies for  a  
sweep, set  the st a r t  and stop power  levels, and you  can  set  the number  
of poin ts in  the sweep with  the dwell t ime a t  each  poin t .

Softkey Locat ion : Sweep/List > Configure Step Sweep

De le te  File
Press th is softkey to delete a  file in  the ca ta log list ing. Use the up and 
down a r row keys un t il the file you  wish  to delete is h igh ligh ted. P ress 
Delete File and then  press the Confirm Delete softkey. Be cer t a in  tha t  you  
wan t  to delete the file; you cannot  r ecover  th is sweep da ta  once you 
press Confirm Delete. If you  do not  wan t  to delete the file, press Return 
in stead of Confirm Delete.

Softkey Locat ion : Sweep/List > Configure List Sweep > Load/Store > Delete File

De le te  Ite m
Press th is softkey to delete an  it em in  the displayed list  of sweep poin t s. 
Use the a r row keys unt il the desired item is h igh ligh ted. Then  press 
Delete Item t o elim ina te th is item from the sweep list . Be cer ta in  tha t  you  
want  to delete th is item; you  cannot  r ecover  it  once you  have deleted it . 
If the la st  item in  a  list  is deleted, it  is r eplaced by the defau lt  va lue.

Softkey Locat ion : Sweep/List > Configure List Sweep > Delete Item

De le te  Row
Press th is softkey to delete a  selected row in  the sweep list . Use the up 
and down a r row keys un t il any it em is selected in  the row you  wish  to 
delete. P ress Delete Row and the en t ir e row is deleted. Be cer ta in  tha t  
you  wan t  to delete the row; you  cannot  r ecover  th is sweep data  once you  
press Delete Row. If the la st  row in  a  list  is deleted, it  is replaced by the 
default  va lue.

Softkey Locat ion : Sweep/List > Configure List Sweep > Delete Row
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Dw e ll Type  Lis t  Ste p
Press th is softkey to toggle the dwell t ime for  the list  sweep poin ts 
between  the va lues defined in  the list  sweep and the va lue set  for  st ep 
sweep. Choose List to sweep with  dwell t imes tha t  you  have defined in  
the list  sweep. Choose Step and you will sweep each  point  in  the list  
with  a  dwell t ime set  by the Step Dwell softkey in  the Configure Step 
Sweep menu . When  you  are sweeping using the st ep sweep dwell t ime, 
the list  sweep dwell t ime va lues a re grayed ou t  to indica te tha t  they a re 
not  being used.

Defau lt  Va lue: List

Softkey Locat ion : Sweep/List > Configure List Sweep > Dwell Type List Step

Edit  Ite m
Press th is softkey to change an item in  the displayed list  of sweep points. 
Use the ar row keys or  the front  panel knob until the correct  item is 
h ighlighted. Press Edit Item and the item is displayed in  the act ive ent ry 
area . Change the value using the up and down arrow keys, or  the front  
panel knob and press the Enter terminator  softkey. Or  enter  a  new value 
using the numeric keypad and then press a  units terminator  softkey.

A shor t  cu t  for  edit ing, Auto Edit , is a lso ava ilable. High ligh t  the item 
you  want  to edit . En ter  a  new va lue using the num eric keys; edit ing 
immedia tely sta r t s for  the high ligh ted it em. Press the Enter t ermina tor  
softkey. The new value is stored and the next  item is h igh lighted.

Softkey Locat ion : Sweep/List > Configure List Sweep > Edit Item

Ext
This softkey is one of the choices in  both  the Sweep Tr igger  menu and 
the Poin t  Tr igger  menu . P ress either  the Sweep Trigger softkey or  the 
Point Trigger softkey to view th is key. Choosing Ext a llows you  to t r igger  a  
sweep poin t -by-poin t  on  either  the nega t ive or  posit ive edge of a  signa l 
applied to the TRIGGER IN rea r  panel connector. Set  the pola r ity of the 
t r igger  signa l using the Trigger In Polarity Neg Pos softkey.

Softkey Locat ion : Sweep/List > Sweep Trigger > Ext

Or: Sweep/List > Point Trigger > Ext

Fre q
Press th is softkey to set  the signa l genera tor  to sweep fr equency da ta  
on ly. The amplitude is set  a t  a  constan t  level determined by the 
Amplitude fron t  panel key. You  can  define a  sweep con ta in ing both  
amplitude and fr equency in format ion and st ill choose to sweep 
fr equency on ly.

Softkey Locat ion : Sweep/List > Sweep > Freq
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Fre q&Am pl
Press th is softkey to set  the signa l genera tor  to sweep both  fr equency 
and amplitude da ta . Both  the frequency and the amplitude list s must  
have the same number  of poin ts or  they must  have on ly one poin t . If a  
list  has on ly one poin t , then  that  poin t  is used for  each  of the other  list ’s 
poin t s.

Softkey Locat ion : Sweep/List > Sweep > Freq&Ampl

Fre q Start
Press th is softkey to set  the fr equency of the fir st  poin t  in  the sweep. 
You  can  set  the va lue anywhere in  the range of the signa l genera tor ’s 
specified ou tpu t  frequency. P ress Freq Start and frequency becomes the 
act ive funct ion  for  the fir st  poin t  in  the sweep. To en ter  the va lue, rota t e 
the fron t  panel knob un t il the desired va lue is displayed, use the up and 
down a r row keys, or  en ter  the va lue using the numer ic keypad and 
press the GHz, MHz, kHz, or  Hz t ermina tor  softkey.

Defau lt  Va lue: Maximum specified fr equency

Softkey Locat ion : Sweep/List > Configure Step Sweep > Freq Start

Fre q Stop
Press th is softkey to set  the fr equency of the la st  poin t  in  the sweep. 
You  can  set  the va lue anywhere in  the range of the signa l genera tor ’s 
specified ou tpu t  frequency. P ress Freq Stop and frequency becomes the 
act ive funct ion  for  the la st  poin t  in  the sweep. To en ter  the va lue, rota te 
the fron t  panel knob un t il the desired va lue is displayed, use the up and 
down a r row keys, or  en ter  the va lue using the numer ic keypad and 
press the GHz, MHz, kHz, or  Hz t ermina tor  softkey.

Defau lt  Va lue: Maximum specified fr equency

Softkey Locat ion : Sweep/List > Configure Step Sweep > Freq Stop

Goto  Bottom  Row
Press th is softkey to move the select ion  ba r  to the bot tom row of list  
sweep poin ts when  you  a re in  the Goto Row menu  tha t  is accessed from 
the Configure List  Sweep menu . If you  a re in  the Goto Row menu  tha t  
is accessed from the Load/Store menu , the select ion  ba r  moves to the 
bot tom row of the ca ta log of list  files.

Softkey Locat ion : Sweep/List > Configure List Sweep > Goto Row > 
Goto Bottom Row

Or: Sweep/List > Configure List Sweep > Load/Store > Goto Row > 
Goto Bottom Row
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Goto  Middle  Row
Press th is softkey to move the select ion  ba r  to the middle row of list  
sweep poin ts when  you  a re in  the Goto Row menu  tha t  is accessed from 
the Configure List  Sweep menu . If you  a re in  the Goto Row menu  tha t  
is accessed from the Load/Store menu , the select ion  ba r  moves to the 
middle row of the ca ta log of list  files.

Softkey Locat ion : Sweep/List >Configure List Sweep > Goto Row > 
Goto Middle Row

Or: Sweep/List > Configure List Sweep > Load/Store > Goto Row > 
Goto Middle Row

Goto  Row
Pressing th is softkey revea ls a  menu  of softkeys tha t  help you  move the 
select ion  ba r  th rough  the rows of list  sweep poin ts when  you  a re in  the 
Configure List  Sweep menu . If you  a re in  the Load/Store menu , the 
softkeys help you  move the select ion  ba r  th rough  the ca ta log of list  files. 
You  can  a lso go to a  specific row by rota t ing the fron t  panel knob, using 
the up and down a r row keys, or  en ter ing the row number  with  the 
numer ic keypad. Once the desir ed row number  is displayed, press the 
Enter t ermina tor  softkey.

Softkey Locat ion : Sweep/List > Configure List Sweep > Goto Row

Or: Sweep/List > Configure List Sweep > Load/Store > Goto Row

Goto  Top Row
Press th is softkey to move the select ion  ba r  to the top row of list  sweep 
poin t s when  you  a re in  the Goto Row menu  tha t  is accessed from the 
Configure List  Sweep menu . If you  a re in  the Goto Row menu  that  is 
accessed from the Load/Store menu , the select ion  ba r  moves to the top 
row of the ca ta log of list  files.

Softkey Locat ion : Sweep/List > Configure List Sweep > Goto Row > 
Goto Top Row

Or: Sweep/List > Configure List Sweep > Load/Store > Goto Row > Goto Top Row
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Im m e diate
This softkey is one of the choices in  both  the Sweep Tr igger  menu and 
the Poin t  Tr igger  menu . P ress either  the Sweep Trigger softkey or  the 
Point Trigger softkey to view these menus. Choosing Immediate in  the 
Sweep Tr igger  menu immedia tely t r iggers the cur ren t  sweep when  you  
press the Single Sweep softkey. When  sweep repea t  is con t inuous and 
Immediate is chosen  for  the sweep t r igger, then  sweeps a re t r iggered 
consecu t ively (a  new sweep is t r iggered as soon  as the curren t  sweep 
ends). Choosing Immediate in  the Poin t  Tr igger  menu  causes the sweep to 
pause for  the dwell t ime a t  each  poin t  a ft er  the ha rdware has been  set  
up for  tha t  poin t ’s fr equency and amplitude.

Softkey Locat ion : Sweep/List > Sweep Trigger > Immediate

Or: Sweep/List > Point Trigger > Immediate

In se rt  Ite m
Press th is softkey to place a  copy of the selected it em direct ly below tha t  
item in  the sweep list . First  use the up and down a r row keys un t il the 
item you  wish  to copy is selected. P ress Insert Item and an  iden t ica l copy 
of the selected it em is placed below it .

Softkey Locat ion : Sweep/List > Configure List Sweep > Insert Item

In se rt  Row
Press th is softkey to place a  copy of the selected row direct ly below tha t  
row in  the sweep list . First  use the up and down a r row keys un t il any 
item is selected in  the row you  wish  to copy. P ress Insert Row and an  
iden t ica l copy of the selected row is placed below it .

Softkey Locat ion : Sweep/List > Configure List Sweep > Insert Row

Load From  Se le c ted  File
Press th is softkey to load the list  sweep da ta  from a  file in to the cur ren t  
sweep list . Use the a r row keys to h igh ligh t  the desired sweep list  file. 
P ress Load From Selected File and the list  sweep da ta  from the selected file 
is loaded in to the cur ren t  list  sweep. You  can  on ly have one list  sweep a t  
a  t ime so the exist ing list  sweep da ta  will be lost  un less it  is fir st  stored 
to a  file. Th is softkey is inact ive un less a t  least  one list  sweep da ta  file 
has been  stored to memory.

Softkey Locat ion : Sweep/List > Configure List Sweep > Load/Store > 
Load From Selected File
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Load Lis t  From  Step  Sw e e p
Press th is softkey to elimina te the exist ing sweep list  da ta  and replace 
it  with  the st ep sweep da ta  poin t s. You  can  on ly have one sweep list  a t  a  
t ime so be cer ta in  tha t  you  wish  to delete the exist ing list . You  cannot  
recover  the sweep list  da ta  once you  press Load List From Step Sweep.

Softkey Locat ion : Sweep/List > Configure List Sweep > 
Load List From Step Sweep

Load/Store
Pressing th is softkey revea ls a  menu  of choices for  stor ing list  sweep 
da ta  to a  file or  loading list  sweep da ta  from a  file in to the cur ren t  
sweep list . In  th is menu  you  can  a lso delete exist ing list  sweep files.

Softkey Locat ion : Sweep/List > Configure List Sweep > Load/Store

Man u al Mode  Off On
This softkey toggles manua l select ion  of the cur rent  sweep poin t  on  and 
off. When  Manual Mode is On, the selected sweep/list  poin t  con t rols the 
fr equency and amplitude according to the sweep type. The cur ren t  poin t  
in  the sweep is displayed in  the act ive en t ry a rea  and a lso below the 
Manual Point softkey. Th is softkey is disabled when  Sweep is set  to Off.

Defau lt  Va lue: Off

Softkey Locat ion : Sweep/List > Manual Mode Off On

Man u al Poin t
Press th is softkey to choose a  poin t  in  the sweep list . When  Manual Mode 
is On, the selected sweep/list  poin t  con t rols the fr equency and amplitude 
according to the sweep type. The cur rent  poin t  number  is shown in  the 
act ive en t ry a rea  when  you  press Manual Point. The fr equency of the poin t  
is shown in  the frequency a rea  of the display. The amplitude of the 
poin t  is shown in  the amplitude a rea  of the display. You  can  choose 
which  poin t  to sweep using the up and down a r row keys, the fron t  panel 
knob, or  by en ter ing the point  number  desired using the numer ic 
keypad and pressing the Enter t ermina tor  softkey. Th is softkey is 
disabled when  Manual Mode Off On is set  t o Off.

Defau lt  Va lue: 1

Softkey Locat ion : Sweep/List > Manual Point
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Off
This softkey tu rns off a ll sweep funct ions. The ou tpu t  signa l is then  set  
according to the curren t  fr equency and amplitude set t ings defined by 
the front  panel Frequency and Amplitude keys.

Softkey Locat ion : Sweep/List > Sweep > Off

Page  Dow n
Press th is softkey to view the next  page of list  sweep poin ts when  you 
a re in  the Goto Row menu  tha t  is accessed from the Configure List  
Sweep menu . If you  a re in  the Load/Store menu  or  the Goto Row menu  
tha t  is accessed from the Load/Store menu , you  will view the next  page 
of the ca ta log of list  files.

Softkey Locat ion : Sweep/List > Configure List Sweep > Goto Row >Page Down

Or: Sweep/List > Configure List Sweep > Load/Store > Page Down

Or: Sweep/List  > Configure List Sweep > Load/Store > Goto Row > Page Down

Page  Up
Press th is softkey to view the previous page of list  sweep poin t s when  
you  a re in  the Goto Row menu  tha t  is accessed from the Configure List  
Sweep menu . If you  a re in  the Load/Store menu  or  the Goto Row menu  
tha t  is accessed from the Load/Store menu , you  will view the previous 
page of the ca ta log of list  files.

Softkey Locat ion : Sweep/List > Configure List Sweep > Goto Row > Page Up 

Or: Sweep/List > Configure List Sweep > Load/Store > Page Up

Or: Sweep/List > Configure List Sweep > Load/Store > Goto Row > Page Up

Poin t Trigger
Pressing th is softkey revea ls a  menu  of choices for  t r igger ing a  sweep 
poin t -by-poin t . You  can  choose t r igger ing that  occurs a ft er  the dwell 
t ime for  the previous poin t  has passed, t r igger ing tha t  is supplied by 
the GPIB, t r igger ing on  either  the posit ive or  nega t ive edge of a  signa l 
supplied to the TRIGGER IN connector, or  t r igger ing by the fron t  panel 
Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : Sweep/List > Point Trigger
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P re se t  Lis t
Press th is softkey to elim inate the cur ren t  sweep list  and replace it  with  
a  new list  consist ing of the following: one poin t  a t  the maximum 
specified frequency, with  an  amplitude of −135 dBm, and a  dwell t ime of 
2 ms. Be cer t a in  tha t  you  want  to delete the cur ren t  sweep list ; you  
cannot  r ecover  the in format ion  once you  press Preset List.

Softkey Locat ion : Sweep/List > Configure List Sweep > Preset List

Sin gle  Sw e e p
Press th is softkey to a rm  the sweep. The ARMED annuncia tor  will tu rn  on  
in  the display. The signa l genera tor  will begin  the sweep as soon  as the 
sweep t r igger  is r eceived. If you  have set  the sweep t r igger  to Immediate, 
a  sweep is in it ia t ed as soon  as you  arm the sweep. The sweep set s the 
power  and the fr equency to the fir st  poin t  of the sweep while it  is not  
in it ia ted or  is wa it ing for  the sweep t r igger. Th is softkey is disabled 
when  Sweep is set  to Off.

Softkey Locat ion : Sweep/List > Single Sweep

Ste p  Dw e ll
Press th is softkey to set  the dwell t ime for  each  poin t  of a  st ep sweep. To 
set  the dwell t ime, press Step Dwell. The cur ren t  dwell t ime is displayed 
in  the act ive en t ry a rea . En ter  the desired dwell t ime using the up and 
down a r row keys, the fron t  panel knob, or  en ter  a  va lue using the 
numer ic keypad and press the sec or  msec t ermina tor  softkey. The range 
of va lues a llowed is 1 ms th rough  60 s in  1 ms increments. Dwell t ime is 
used when  the poin t  t r igger  is Immediate. The dwell t ime is the amount  
of t ime the sweep is guaran teed to pause a ft er  set t ing the frequency 
and power  for  the cur ren t  sweep/list  poin t .

Softkey Locat ion : Sweep/List > Configure Step Sweep > Step Dwell

Store  to  File
Press th is softkey to store the curren t  list  sweep da ta  to a  file in  
in ternal non-vola t ile memory. P ress Store To File and you  will 
au tomat ica lly en ter  the edit ing mode to crea te a  file name.

The file name can  consist  of up to 23 a lpha-numer ic and specia l 
cha racter s. The following st eps show you  how to crea te the following 
example file name, FREQ 1453 TO 1465 MHZ:

NOTE The following example uses softkeys to enter  the file name. You  can  a lso 
use a  combina t ion  of the fron t  panel knob and the a r row keys to 
accomplish  the same funct ion .

1. Press the softkey labeled ABCDEFG. A menu  is r evea led con ta in ing a  
softkey for  each  a lphabet ic character  from A th rough  G.
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2. Press the softkey labeled F. An  F  is en tered as the fir st  cha racter  in  
your  file name. Not ice tha t  the act ive en t ry area  now shows Store 
to: F.

3. En ter  an  R in  the file name by pressing the OPQRSTU softkey and 
then  pressing the R softkey. En ter  an  E  and a  Q.

4. Next  en ter  a  space by pressing the & # + −   softkey and then  
pressing .

5. En ter  the va lue 1453 using the numer ic keypad.

6. En ter  another  space and the let t er s TO.

7. En ter  another  space and the va lue 1465.

8. En ter  another  space and the let t er s MHZ.

9. Now press the Enter t ermina tor  softkey and the list  sweep da ta  is 
saved with  the file name, FREQ 1453 TO 1465 MHZ. The cha racters 
@LIST a re au tomat ica lly appended to the file name as file type 
iden t ifica t ion .

Softkey Locat ion : Sweep/List > Configure List Sweep > Load/Store > 
Store To File

Sw e e p
Pressing th is softkey revea ls a  menu  of choices for  determin ing the 
sweep parameters. In  th is menu  you  can choose to sweep frequency 
on ly, amplitude on ly, or  both  fr equency and amplitude. You  can  a lso 
choose to tu rn  off a ll sweep funct ions.

Defau lt  Va lue: Off

Softkey Locat ion : Sweep/List > Sweep

Sw e e p Dire ction  Dow n  Up
This softkey changes the direct ion of the sweep. Choose Up t o sweep 
from the fir st  poin t  in  the list  to the la st  poin t , or  from the st ep sweep 
st a r t  fr equency and amplitude to the stop frequency and amplitude. 
Choose Down t o r ever se the direct ion  of the sweep.

Defau lt  Va lue: Up

Softkey Locat ion : Sweep/List > Sweep Direction Down Up

Sw e e p Re pe at S in g le  Con t
Toggles the sweep repet it ion  between  single sweep or  con t inuous sweep 
types. The sweep and poin t  t r iggers will then  t r igger  the sweep.

Defau lt  Va lue: Single

Softkey Locat ion : Sweep/List > Sweep Repeat Single Cont
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Sw e e p Trigge r
Revea ls a  menu  of choices for  t r igger ing a  fu ll sweep. You  can  choose 
t r igger ing tha t  occurs immedia tely once a  sweep is armed, t r igger ing 
tha t  is supplied by the GPIB, t r igger ing on  either  the posit ive or  
nega t ive edge of a  signa l supplied to the TRIGGER IN connector, or  
t r igger ing by the fron t  panel Trigger key.

Defau lt  Va lue: Immedia te

Softkey Locat ion : Sweep/List > Sweep Trigger

Sw e e p Type  Lis t Ste p
Toggles the sweep type from list  sweep to st ep sweep. You  crea te a  list  
sweep by supplying the frequency, amplitude, and dwell t ime for  each  
poin t  in  the sweep. You  create a  st ep sweep by supplying the st a r t  and 
stop fr equency and amplitude, the number  of poin ts, and a  dwell t ime. 
The signa l genera tor  then  ca lcu la tes the poin t s between  the fir st  and 
la st  poin t  in  a  linea r  manner.

Defau lt  Va lue: List

Softkey Locat ion : Sweep/List > Sweep Type List Step

Trigge r Ke y
This softkey is one of the choices in  both  the Sweep Tr igger  menu and 
the Poin t  Tr igger  menu . P ress either  the Sweep Trigger softkey or  the 
Point Trigger softkey to view these menus. Choosing Trigger Key in  the 
Sweep Tr igger  menu  immedia tely t r iggers an  a rmed sweep when  you  
press the Trigger fron t  panel key. Choosing Trigger Key in  the Point  
Tr igger  menu  immedia tely t r iggers the next  poin t  in  a  runn ing sweep.

Softkey Locat ion : Sweep/List > Sweep Trigger > Trigger Key

Or: Sweep/List > Point Trigger > Trigger Key
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Trigge r Ou t Polarity  Ne g  Pos
This softkey toggles the pola r ity of the TTL signa l tha t  is ou tpu t  a t  the 
rea r  panel TRIGGER OUT connector. When  Trigger Out Polarity Neg Pos is 
set  to Pos t he ou tpu t  signa l is a sser t ed h igh  (+5 V) a t  the st ar t  of a  dwell 
sequence, or  a t  the st a r t  of wa it ing for  the poin t  t r igger, and low (0 V) 
when  the dwell is over, or  when  the poin t  t r igger  is received. Set t ing 
Trigger Out Polarity Neg Pos t o Neg reverses the pola r ity where a  h igh  is 0 V 
and a  low is +5 V.

This softkey is coupled to the Trigger Out Polarity Neg Pos softkey in  the 
swept-sine AM, FM, ΦM, and LF  Out  menus. When  the pola r ity is 
toggled for  th is softkey in  any one of these menus, it  a ffects a ll loca t ions 
of the softkey.

Defau lt  Va lue: Pos

Softkey Locat ion : Sweep/List > Trigger Out Polarity Neg Pos



ESG Family Signal Generators      Hardkey and Softkey Reference
Trigger

User’s Guide 4-109

Trigge r

Press th is fron t  panel ha rdkey to t r igger  a  specified even t  or  ser ies of 
event s.

• The Trigger key can  sta r t  a  step or  list  sweep under  the following 
condit ions:

• Sweep mode is configured and tu rned on .

• In  single sweep mode, the sweep is a rmed.

• The Sweep Trigger softkey, in  the Sweep/List  menu , is set  t o 
Trigger Key.

• The Trigger key can  cause the sweep to st ep poin t  by poin t  in  a  st ep or  
list  sweep under  the following condit ions:

• Sweep mode is configured and tu rned on .

• In  single sweep mode, the sweep is a rmed.

• The Point Trigger softkey, in  the Sweep/List  menu, is set  t o 
Trigger Key.

• The sweep must  be t r iggered if Sweep Trigger is not  set  to Immediate.

Also, under  these condit ions, the Trigger key has au torepea t  
capability. Hold it  down and it  will r epea tedly t r igger  the consecu t ive 
poin t s in  the sweep.

• The Trigger key can  sta r t  a  single sweep of swept -sine amplitude, 
fr equency, or  phase modula t ion  under  the following condit ions:

• Trigger Key is selected in  the AM, FM, or  ΦM Sweep Tr igger  menu .

• Swept -sine AM, FM, or  ΦM is enabled.



Hardkey and Softkey Reference ESG Family Signal Generators
Trigger

4-110 User’s Guide

Also, under  these condit ions, the Trigger key has au torepea t  
capability. Hold it  down and it  will r epea tedly t r igger  the sweep. 
Th is has the effect  of stopping the curren t  sweep before it  fin ishes, 
when  the key repea t  is detected.

• The Trigger Key can  st a r t  an  LF  swept -sine ou tpu t  under  the following 
condit ions:

• Function Generator is selected as the LF Out Source.

• The LF Out Sweep Trigger is set  to Trigger Key.

• Swept -sine LF ou t  is selected.

Also, under  these condit ions, the Trigger key has au torepea t  
capability. Hold it  down and it  will r epea tedly t r igger  the sweep. 
Th is has the effect  of stopping the curren t  sweep before it  fin ishes, 
when  the key repea t  is detected.

• With  any of the digit a l modula t ion  formats configured and tu rned 
on , the Trigger key can  in it ia t e a  burst  to ou tpu t  a  fr ame or  a  da ta  
sequence under  the following condit ions:

• The digit a l modula t ion  format  is configured and tu rned on .

• The Pattern Trigger or  Frame Trigger softkey in  the digita l modula t ion  
menu  is set  to Trigger Key. 

• With  a  bit  er ror  r a te t est  configured and tu rned on , the Trigger key 
can  in it ia te a  bit  er ror  ra te t est  under  the following condit ions:

• The bit  er ror  ra te t est  is configured and tu rned on .

• The BERT Trigger softkey in  the bit  er ror  r a t e t est  menu  is set  to 
Trigger Key. 
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Utility
Pressing the fron t  panel Utility key revea ls a  menu  of softkeys. These 
softkeys a re descr ibed in  th is sect ion  in  a lphabet ica l order.

ARB
Press th is softkey to set  the cur ren t  ca ta log type to ARB and display the 
ca ta log of ARB files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > 
ARB Catalog Types > ARB

ARB Cata log  Type s
Press th is softkey to revea l a  menu  of ARB ca ta log type choices for  
displaying files.

Softkey Loca t ion: Utility > Memory Catalog > Catalog Type > ARB Catalog Types

Bin ary
Press th is softkey to set  the cur ren t  ca ta log type to Binary and display 
the ca ta log of bina ry files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > Binary

Bit
Press th is softkey to set  the cur ren t  ca ta log type to Bit  and display the 
ca ta log of bit  files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > Bit
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Black P ixe ls  Scre e n  Te s t
This softkey is provided for  factory use in  test ing the display. Pressing 
th is softkey sets a ll the pixels on  the display to black. Pressing the Local 
front  panel key retu rns the display to normal signal genera tor  opera t ion .

Softkey Locat ion : Utility > Display > Black Pixels Screen Test

Brigh tn e ss
Use th is softkey to adjust  the display br igh tness (in tensity). The display 
is set  to maximum br igh tness a t  the factory. To change the br igh tness, 
press Utility > Display > Brightness. The curren t  va lue shown in  the act ive 
en t ry a rea  is a  r ela t ive va lue for  br igh tness. Increasing the number  
increases the br igh tness; decreasing the number  decreases the 
br igh tness. You  can  adjust  the br igh tness va lue to any number  from 1 
th rough  50. (To adjust  the br igh tness via  r emote opera t ion , set  the 
va lue from 0.02 to 1.0.) Use the fron t  panel knob, the up and down 
a r row keys, or  en ter  a  va lue using the numer ic keypad and press the 
Enter t ermina tor  softkey.

Br igh tness is a  per sisten t  sta t e; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Display > Brightness

Bu rst  Gate  In  Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the BURST GATE  IN connector. Pos refers 
to normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Burst Gate In Polarity Neg Pos

Calibrate  Se le c ted  Ite m s
Press th is softkey to per form a  download of ca libra t ion  da ta  from the 
opt iona l ha rdware in to non-vola t ile memory. To confirm  that  you  want  
to st a r t  the ca libra t ion , press the Start Calibration and Store Results softkey. 
The ca libra t ion  t akes severa l minu tes. Dur ing the ca libra t ion , a  
message is displayed indica t ing the ca libra t ion  is in  progress and 
showing the percen t  complete. When  the ca libra t ion  is fin ished, the 
Hardware Opt ions menu  is retu rned.
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Per form th is ca libra t ion  if you  have just  insta lled opt iona l ha rdware in  
your  signa l genera tor. Th is ca libra t ion  is not  in tended for  repea ted 
execu t ion . Any fu r ther  ca libra t ions tha t  may be requ ired shou ld be 
per formed through  the I/Q Ca libra t ion  menu  loca ted in  the I/Q key 
menus.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options > 
Calibrate Selected Items

Cata log  Type
Pressing th is softkey revea ls a  menu  of choices for  displaying files. You  
can  choose to display a ll files or  specific ca ta log types. When  you  have 
made your  select ion, the display is upda ted and your  choice appears 
below the Catalog Type softkey. For  informat ion  on  file and memory 
management , refer  to the remote da ta  t r ansfer  gu ide, Chapter  4, 
“Understanding Signa l Genera tor  Memory St ructu re.” For  in format ion  
on  stor ing and recalling files, refer  to the “Using Funct ions,” chapter  in  
the user ’s and programming guide of the opt ion  you  a re using.

Ca ta log type is a  persisten t  sta te; it  is not  changed by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type

CDMA
Press th is softkey to set  the cur ren t  ca ta log type to CDMA and display 
the ca ta log of CDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > CDMA

Cle ar Error Que u e (s)
Press th is softkey to delete any messages tha t  a re stored in  the er ror  
message queues. (There are separa te er ror  queues for  fron t  panel 
opera t ion  and for  SCPI. P ressing th is softkey clea rs both .) You  cannot  
recover  from th is act ion; once the messages a re deleted, they a re 
permanen t ly gone. When  the er ror  message queue is empty, the ERR 
annuncia tor  is tu rned off.

Softkey Locat ion : Utility > Error Info > Clear Error Queue(s)
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Cle ar Te xt
Press th is softkey to delete the exist ing file name in  the act ive en t ry 
a rea . When  you  copy from one file to another, the same file name is 
given  to the new file unless you  change it . P ress Clear Text t o delete the 
exist ing file name and then  en ter  in  a  new file name using the edit ing 
keys provided.

Softkey Locat ion : Utility > Memory Catalog > Copy File > Editing Keys > 
Clear Text

Copy File
Press th is softkey to copy and rename a  file in  the displayed ca ta log of 
files. To copy a  file, fir st  select  the file from the displayed list  by 
scrolling th rough the list  using the fron t  panel knob or  the up and down 
a r row keys. When  the desired file is h igh ligh ted, press Copy File. The 
message Copy to: "<file_name>" is displayed in  the act ive en t ry a rea  
where "<file_name>" is the name of the cur ren t ly selected file. Your  
copied file will have the same name as the or igina l file, so you  must  
rename it . To rename the copied file, the following edit ing capabilit ies 
a re provided:

• The Editing Mode Insert Replace softkey in  the Edit ing Keys menu  
toggles the edit ing mode from inser t ing t ext  to replacing text . 
Inser t ion  mode causes t ext  to be en tered in  the posit ion  direct ly to 
the r igh t  of the cursor. Replacement  mode causes the text  to be 
en tered in  the posit ion  held by the cursor  (r eplacing any exist ing 
text  in  tha t  posit ion).

• The Clear Text softkey in  the Edit ing Keys menu  deletes a ll of the 
exist ing t ext  in  the act ive en t ry a rea .

• Use the left  and r igh t  a r row keys to posit ion  the cursor. Use the fron t  
panel knob, or  the direct  edit ing softkeys, to en ter  an  a lphabet ic 
cha racter, numera l, or  specia l cha racter.

When  you  have en tered the new file name, press the Enter t ermina tor  
softkey. If you  have changed your  mind, press the Return ha rdkey. Once 
you  press Enter, the new file is stored and displayed immedia tely in  the 
ca ta log list .

Softkey Locat ion : Utility > Memory Catalog > Copy File
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DATA/CLK/SYNC Re ar Ou tpu ts  Off On  (Option  UN8)
This softkey in  the Inst rument  Adjustments menu  is used to disconnect  
the ou tpu t  signa ls from the rea r  panel DATA OUT, DATA CLK OUT, 
and SYMBOL SYNC OUT connector s. Normally, these ou tpu t  signa ls 
shou ld be connected (softkey set  to On  posit ion). However, 
disconnect ing these ou tpu t s will decrease the spurs tha t  a re somet imes 
presen t  when  you  a re opera t ing a t  h igh  symbol ra tes.

Defau lt  Va lue: On

Softkey Locat ion : Utility > Instrument Adjustments >
DATA/CLK/SYNC Rear Outputs Off On

Data  Clock  Ou t Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the DATA CLOCK OUT connector. Pos 
refers to the r ising edge, while Neg refer s to the fa lling edge.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Data Clock Out Polarity Neg Pos

Data  Clock  Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the DATA CLOCK connector. Pos refers to 
the r ising edge, while Neg refer s to the fa lling edge.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Data Clock Polarity Neg Pos

Data  Ou t Polarity  Neg  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the DATA OUT connector. Pos refers to 
normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Data Out Polarity Neg Pos
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Data  Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the DATA connector. Pos refer s to normal 
logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustment > Signal Polarity Setup >
Data Polarity Neg Pos

De le te  All File s
Press th is softkey to delete a ll of the files in  the displayed cata log of 
files. You  will then  confirm tha t  you  want  to delete a ll of the files in  
memory. Press the Confirm Delete Of All Files t ermina tor  softkey and a ll of 
the files a re deleted.

CAUTION You cannot  recover  files a ft er  th is st ep. If you  change your  mind and do 
not  wish  to delete the files, press the Return fron t  panel ha rdkey instead.

Th is softkey does not  a ffect  the persist en t  sta t e or  ca libra t ion  
in format ion . If power  on  mode is set  to la st , a  new last  st a te file will be 
crea ted when  the inst rument  idles.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > All > 
Delete All Files

De le te  All <ca t a log  t yp e> File s
Press th is softkey to delete a ll of the files in  the displayed cata log of 
files of a  selected ca ta log type. You  must  confirm tha t  you  want  to delete 
a ll of the files. P ress the Confirm Delete Of <catalog type> Files t ermina tor  
softkey to delete a ll the files of the selected type.

CAUTION You cannot  recover  files a ft er  th is st ep. If you  change your  mind and do 
not  wish  to delete the files, press the Return fron t  panel ha rdkey instead.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > <catalog type> > 
Delete All <catalog type> Files

De le te  File
Press th is softkey to delete a  file in  the displayed ca ta log of files. To 
delete a  file, fir st  select  the file from the displayed list  by scrolling 
th rough  the list  using the fron t  panel knob or  up and down a r row keys. 
When  the desired file is h ighligh ted, press Delete File. Then  press the 
Confirm Delete t ermina tor  softkey and the file is deleted. You  cannot  
recover  the file a ft er  th is st ep. If you  have changed your  mind and do 
not  wish  to delete the file, press the Return fron t  panel ha rdkey instead.

Softkey Locat ion : Utility > Memory Catalog > Delete File
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De se le c t  All Item s
Press th is softkey to deselect  a ll opt ions in  the list  of ha rdware opt ions. 
Selected opt ions show an  X in  the column to the left  of the opt ion  
number. Deselected opt ions have no X. Only those opt ions tha t  a re 
selected can  be enabled or  ca libra t ed.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options > 
Deselect All Items

De se le c t  Ite m
Press th is softkey to deselect  the h igh ligh ted opt ion  in  the list  of 
ha rdware opt ions. Selected opt ions show an  X in  the column to the left  
of the opt ion  number. Deselected opt ions have no X. Only those opt ions 
tha t  a re selected can be enabled or  ca libra ted.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options > 
Deselect Item

Diagn ostic  In fo
Press th is softkey for  a  display of diagnost ic in format ion  abou t  the 
signa l genera tor. The following in format ion  is included in  the display:

• inst rument  model

• inst rument  opt ions

• inst rument  ser ia l number

• cur ren t  firmware revision

• cur ren t  firmware da te

• number  of hours the signa l genera tor  has been  powered on

• number  of hours the display has been  lit

• number  of power  cycles

• number  of a t t enua tor  cycles

• number  of reverse power  protect ion  t r ips

Softkey Locat ion : Utility > Instrument Info/Help Mode > Diagnostic Info

Display
Pressing th is softkey reveals a  menu  of choices for  adjust ing and t est ing 
the display. In  th is menu  you  a re able to set  up the screen  saver, change 
the display br igh tness, and perform black and whit e pixel screen  test s.

Softkey Locat ion : Utility > Display
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DMOD
Press th is softkey to set  the cur ren t  ca ta log type to DMOD and display 
the ca t a log of DMOD files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > DMOD

DWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to DWCDMA and 
display the ca ta log of DWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > DWCMDA

Editin g  Ke ys
Pressing th is softkey revea ls a  menu  of choices for  edit ing the name of a  
file you  have just  copied. When  you  copy a  file, it s name is copied a lso. 
As you  cannot  have two iden t ica l file names, use th is menu to edit  the 
file name of the copied file. In  th is menu  you  can delete the exist ing text  
in  the act ive en t ry a rea  (either  the copied file name, or  a  file name tha t  
you  have subsequent ly en tered), and you  can  toggle the edit ing mode 
from inser t ing t ext  to replacing t ext .

Softkey Locat ion : Utility > Memory Catalog > Copy File > Editing Keys

Editin g  Mode  In se rt  Re place
Press th is softkey to toggle the edit ing mode from inser t ing text  to 
replacing text . Inser t ion  mode causes text  to be en tered in  the posit ion  
direct ly to the r igh t  of the cursor. Replacement  mode causes the t ext  to 
be en tered in  the posit ion  held by the cursor  (r eplacing any exist ing t ext  
in  tha t  posit ion).

Softkey Locat ion : Utility > Memory Catalog > Copy File > Editing Keys > 
Editing Mode Insert Replace

EFC Lock Off On  (ESG-AP  an d ESG-DP  Mode ls )
This softkey enables an  E lect ron ic Frequency Cont rol mode tha t  is for  
use with  phase noise systems. It  is provided for  use by service personnel 
on ly.

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment > EFC Lock Off On
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Error In fo
Pressing th is softkey revea ls a  menu  of choices for  viewing er ror  
messages. In  th is menu  you  can  view any of the er ror  messages in  the 
queue, and you  can  clea r  a ll of the er ror  messages in  the queue.

Softkey Locat ion : Utility > Error Info

Even t 1 Po larity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l ou t  a t  the EVENT 1 connector. Pos refer s to 
normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Event 1 Polarity Neg Pos

Even t 2 Po larity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l ou t  a t  the EVENT 2 connector. Pos refer s to 
normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Event 2 Polarity Neg Pos

FCDMA
Press th is softkey to set  the cur ren t  ca ta log type to FCDMA and display 
the ca ta log of FCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > 
ARB Catalog Types > FCDMA

FIR
Press th is softkey to set  the cu r ren t  ca ta log type to F IR and display the 
ca ta log of FIR files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > FIR

FSK
Press th is softkey to set  the cu r ren t  ca ta log type to FSK and display the 
ca ta log of FSK files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > 
Modulation Catalog Types > FSK
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FWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to FWCDMA and 
display the ca ta log of FWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > 
ARB Catalog Types > FWCDMA

Hardw are  Options
This softkey accesses a  menu  where you  can  configure your  signa l 
genera tor  to enable or  to disable any ha rdware opt ion  tha t  you  have 
purchased. Refer  to Chapter  2, “Using Funct ions,”  for  an  example of 
using th is funct ion . Th is menu  a lso provides the capability of 
per forming a  download of ca libra t ion da ta  from the opt iona l hardware 
in to non-vola t ile memory.

CAUTION If you  enable an  opt ion  tha t  does not  have the requ ired ha rdware 
insta lled, the menus for  tha t  opt ion  will be act iva ted bu t  the opt ion  
cannot opera te, despite wha t  the menus may seem to indica te.

Th is menu  a lso provides the capability of per forming a  download of 
ca libra t ion  da ta  from the opt iona l ha rdware in to non-vola t ile memory.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options

He lp  Mode  S in gle  Con t
This softkey toggles the help mode between  single and con t inuous. In  
single mode, when  you  press the Help key, help text  is provided for  the 
next  fron t  panel ha rdkey or  softkey tha t  you  press. Your  next  key press 
retu rns you  to normal opera t ion . In  con t inuous mode, when  you  press 
the Help key, help text  is provided for  the next  fron t  panel ha rdkey or  
softkey tha t  you  press and tha t  key’s funct ion  is a lso execu ted. You  will 
st ay in  th is help mode un t il you  press the Help key aga in .

Help mode is a  per sist en t  st a te; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Instrument Info/Help Mode > Help Mode Single Cont
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8648A/B/C/D
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . The 8648A/B/C/D softkey is a  language 
choice for  the signa l genera tor  tha t  is compa t ible with  the remote 
language commands used by the 8648A/B/C/D. Choosing 8648A/B/C/D in  
the Preset  Language menu  a llows you  to select  th is remote language as 
the defau lt  a fter  a  normal preset . Choosing 8648A/B/C/D in  the Remote 
Language menu  a llows you  to immedia tely change the signa l genera tor  
to use th is r emote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > 8648A/B/C/D

Or: Utility > GPIB/RS-232 > Remote Language > 8648A/B/C/D

8656B,8657A/B
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . The 8656B,8657A/B softkey is a  language 
choice for  the signa l genera tor  tha t  is compa t ible with  the remote 
language commands used by the 8656B and the 8657A/B. See the 
8656/57 Compat ibility t able in  the Softkey/Command Cross-Reference 
chapter  of the programming gu ide. Choosing 8656B,8657A/B in  the Preset  
Language menu  a llows you  to select  th is r emote language as the defau lt  
a ft er  a  normal preset . Choosing 8656B,8657A/B in  the Remote Language 
menu  a llows you  to immedia tely change the signa l genera tor  to use th is 
remote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > 8656B,8657A/B

Or: Utility > GPIB/RS-232 > Remote Language > 8656B,8657A/B

8657D NADC (Option  UN8)
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . The 8657D NADC softkey is a  language 
choice for  the signa l genera tor  tha t  is compa t ible with  the remote 
language commands used by the 8657D with  NADC digit a l modula t ion  
capabilit ies. Choosing 8656D NADC in  the Preset  Language menu  a llows 
you  to select  th is remote language as the default  a fter  a  normal preset . 
Choosing 8656D NADC in  the Remote Language menu  a llows you  to 
immedia tely change the signa l genera tor  to use th is r emote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > 8657D NADC

Or: Utility > GPIB/RS-232 > Remote Language > 8657D NADC
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8657D P DC (Option  UN8)
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . The 8657D PDC softkey is a  language choice 
for  the signa l genera tor  tha t  is compa t ible with  the remote language 
commands used by the 8656D with  PDC digita l modula t ion  capabilit ies. 
Choosing 8657D PDC in  the Preset  Language menu  a llows you  to select  
th is r emote language as the defau lt  a ft er  a  normal preset . Choosing 
8657D PDC in  the Remote Language menu  a llows you  to immedia tely 
change the signa l genera tor  to use th is remote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > 8657D PDC

Or: Utility > GPIB/RS-232 > Remote Language > 8657D PDC

8657J  P HS (Option  UN8)
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . The 8657J PHS softkey is a  language choice 
for  the signa l genera tor  tha t  is compa t ible with  the remote language 
commands used by the  8657J  with  PHS digita l modula t ion  capabilit ies. 
Choosing 8657J PHS in  the Preset  Language menu  a llows you  to select  
th is r emote language as the defau lt  a ft er  a  normal preset . Choosing 
8657J PHS in  the Remote Language menu  a llows you  to immedia tely 
change the signa l genera tor  to use th is remote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > 8657J PHS

Or: Utility > GPIB/RS-232 > Remote Language > 8657J PHS

GP IB Addre ss
Press th is softkey to change the signa l genera tor ’s GPIB address. The 
GPIB address is set  to 19 a t  the factory. You  can  change the address to 
any number  between  0 and 30. To en ter  a  new va lue, press Utility > 
GPIB/RS-232 > GPIB Address and rota te the fron t  panel knob, use the up 
and down a r row keys, or  en ter  the va lue using the numer ic keypad and 
press the Enter t ermina tor  softkey.

The GPIB address set t ing is a  persist en t  st a te; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > GPIB Address
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GP IB/RS-232
Pressing th is softkey revea ls a  menu  of choices for  GPIB and RS-232 
configura t ion . In  th is menu , you  have the following opt ions:

• change the GPIB address of the signa l genera tor

• change the remote language of the signa l genera tor

• set  the baud ra te for  the RS-232 ser ia l por t  
(AUXILIARY INTERFACE connector )

• reset  the RS-232 ser ia l I/O

• tu rn  the RS-232 echo on  or  off

• set  the RS-232 handshake protocol

• con t rol RS-232 RTS and CTS behavior

Softkey Locat ion : Utility > GPIB/RS-232

In s ta lle d  Board In fo
Pressing th is softkey displays in format ion  regarding the board 
assemblies insta lled in  the signa l genera tor, including:

• board assembly name

• par t  number

• board assembly ser ia l number

• version

Depending on  the opt ions present , these board assemblies may include 
the motherboard, the dual a rbit r a ry waveform genera tor, the baseband 
genera tor, the da ta  genera tor, RF  ou tpu t , the reference outpu t , or  the 
signa l genera tor.

Softkey Locat ion : Utility > Instrument Info/Help Mode > Installed Board Info

Ins tru m e n t Adju s tm en ts
Pressing th is softkey revea ls a  menu  of fron t  panel adjustments for  the 
signa l genera tor. The softkeys in  th is menu provide the following 
capabilit ies:

• adjust  the ra t io between  the fron t  panel knob and the step size for  
the a r row keys

• adjust  the in terna l reference oscilla tor  (for  use by service per sonnel 
on ly)

• insta ll and remove ha rdware and software opt ions

Softkey Locat ion : Utility > Instrument Adjustments
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In s tru m e n t In fo /He lp  Mode
Pressing th is softkey revea ls a  menu  of softkeys for  the following 
funct ions:

• display diagnost ic in format ion  abou t  your  signa l genera tor

• tu rn  on  and off the display of in format ion  abou t  the st a tus of the 
modula t ion  modes

• toggle the help mode between  single and con t inuous

Softkey Locat ion : Utility > Instrument Info/Help Mode

Inve rse  Vide o  Off On
The normal display mode for  the signa l genera tor  is da rk text  on  a  ligh t  
background. P ress th is softkey to toggle inverse video on  (ligh t  t ext  on  a  
da rk background).

Inverse video is a  per sist en t  st a te; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Display > Inverse Video Off On

I/Q
Press th is softkey to set  the cur ren t  ca ta log type to I/Q and display the 
ca ta log of I/Q files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
Modulation Catalog Types > I/Q

List
Press th is softkey to set  the cur ren t  ca ta log type to List  and display the 
ca ta log of list  files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > List

MCDMA
Press th is softkey to set  the cur ren t  ca ta log type to MCDMA and 
display the ca ta log of MCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MCDMA

Me m ory Cata log
Displays the ca ta log of user  files, and softkeys for  choosing the type of 
files displayed. See Chapter  5, “Memory St ructu re,” for  deta ils.

Softkey Locat ion : Utility > Memory Catalog
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MDMOD
Press th is softkey to set  the cur ren t  ca ta log type to MDMOD and 
display the ca ta log of MDMOD files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MDMOD

MDWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to MDWCDMA and 
display the ca ta log of MDWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MDWCDMA

MFCDMA
Press th is softkey to set  the cur ren t  ca ta log type to MFCDMA and 
display the ca ta log of MFCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MFCDMA

MFWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to MFWCDMA and 
display the ca ta log of MFWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MFWCDMA

Modify  Lice nse  Ke y
Press th is softkey to en ter  the license key for  the h igh ligh ted software 
opt ion . Software opt ions are linked to specific opt iona l ha rdware tha t  
must  fir st  be insta lled before the software opt ion  can  be opera t iona l. 
Adding new software opt ions requ ires the use of a  license key that  is 
provided by Agilen t  Technologies a t  the t ime of purchase. Once the 
license key is en tered, the software opt ion  will be enabled when  you  
press the Proceed with Reconfiguration softkey. Refer  to Chapter  2, “Using 
Funct ions,”  for  an  example of using th is funct ion .

CAUTION If you  enable an  opt ion  tha t  does not  have the requ ired ha rdware 
insta lled, the menus for  tha t  opt ion  will be act iva ted bu t  the opt ion  
cannot opera te, despite wha t  the menus may seem to indica te.

Softkey Locat ion : Utility > Instrument Adjustments > Software Options > 
Modify License Key
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Mod Statu s  In fo  Off On
Press th is softkey to toggle on  and off the modula t ion  sta tus display. 
When  the modula t ion  st a tus is set  to on , in format ion  abou t  the sta tus of 
a ll of the modula t ions ava ilable is shown a t  any t ime tha t  you  have 
accessed one of the modula t ion  menus. When  the modula t ion  sta tus is 
set  to off, the in format ion  abou t  the st a tus of a ll the modula t ions is 
never  displayed.

Defau lt  Va lue: On

Softkey Locat ion : Utility > Instrument Info/Help Mode > Mod Status Info Off On

Modu lation  Cata log  Type s
Press th is softkey to revea l a  menu  of Modula t ion  ca ta log type choices 
for  displaying files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
Modulation Catalog Types

MTONE
Press th is softkey to set  the cu r ren t  ca ta log type to MTONE and display 
the ca ta log of MTONE files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > MTONE

NVARB
Press th is softkey to set  the cur ren t  ca ta log type to NVARB and display 
the ca ta log of NVARB files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > NVARB

Off
Press th is softkey to tu rn  the RTS line off. In  th is mode, the inst rument  
will ignore the sta te of the CTS line (3-wire connect ion). Th is set t ing is 
not  compa t ible with  the 83300A Remote In ter face. 

RTS is a  per sisten t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 >RS-232 Pace > RTS/CTS > Off
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Option s  In fo
Press th is softkey to ret r ieve in format ion regarding the opt ions 
insta lled in  the inst rument . Th is informat ion  may include any of the 
following in format ion :

• Opt ion  number : the a lpha  or  numer ic designa t ion  of the insta lled 
opt ion , for  instance: opt ion  UN8, UNB or  300.

• Hardware version : the let t er  designa t ion  of the insta lled ha rdware 
for  the list ed opt ion  number, for  instance: UN8 or  UN9 − version  C, 
or  UN7 − ver sion  A.

• DSP version : the name of the DSP (digita l signa l processor ) 
firmware version  for  the inst a lled opt ion  ca rd.

Softkey Locat ion : Utility > Instrument Info/Help Mode > Options Info

Page  Dow n
Press th is softkey to move down in  the displayed ca ta log of files one 
page a t  a  t ime.

Softkey Locat ion : Utility > Memory Catalog > Page Down or  Utility > 
Memory Catalog > Goto Row > Page Down

Page  Up
Press th is softkey to move up in  the displayed ca ta log of files one page 
a t  a  t ime.

Softkey Locat ion : Utility > Memory Catalog > Page Up or  Utility > 
Memory Catalog > Goto Row > Page Up

Patte rn  Trigger In  Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the PATTERN TRIG IN connector  tha t  
t r iggers an  event . Pos refer s to the r ising edge, while Neg refers to the 
fa lling edge.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Trigger In Polarity Neg Pos

P N9 Mode  P re se t  Norm al Qu ick  (Option  UN8)
This softkey sets the preset  va lue for  the PN9 mode. The choices a re 
Normal and Quick. PN9 mode on ly applies to persona lit ies tha t  requ ire 
software PRBS.

Defau lt  Va lue: Normal

Softkey Locat ion : Utility > Power On/Preset > PN9 Mode Preset Normal Quick
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Pow e r On  Last  P re se t
This softkey toggles the power-on  sta te of the signa l genera tor  between  
Last and Preset.

• If you  choose Last, each  t ime you  cycle power  to the signa l genera tor  
it  will turn  on  in  the same condit ion  as when  you  tu rned power  off. 
The signa l genera tor  must  not  r eceive commands for  a  second before 
the power  is tu rned off to guaran tee tha t  the most  recen t  st a te is 
saved.

• If you  choose Preset, each  t ime you  cycle power  to the signa l 
genera tor  it  will tu rn  on  in  either  the factory-defined preset  
condit ion  or  in  a  user-defined preset  condit ion . You  make the choice 
between  factory- and user-defined preset  with  the Preset Normal User 
softkey.

The power-on  sta te is a  per sisten t  sta t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Power On/Preset > Power On Last Preset

Pow e r On /P re se t
Pressing th is softkey revea ls a  menu  of choices for  preset  condit ions. In  
th is menu , you  have the following opt ions:

• Set  the signa l genera tor  to power  on  in  the same sta te as it  was 
when  you  powered off, or  to power  on  in  the inst rument  preset  st a te. 
(Refer  to the Power On Last Preset softkey descr ipt ion , in  th is sect ion .)

• Set  the signa l genera tor  to preset  to a  factory-defined st a te or  to a  
user-defined st a te. (Refer  to the Preset Normal User softkey descr ipt ion , 
in  th is sect ion .)

• Set  up your  own user-defined preset  sta t e. (Refer  to the 
Save User Preset softkey descr ipt ion , in  th is sect ion .)

• Set  the signa l genera tor  to preset  to the SCPI programming 
language or  to an  8648 or  8656/57-compat ible language. (Refer  to the 
Preset Language softkey descr ipt ion , in  th is sect ion .)

• Set  the signa l genera tor ’s r everse power  protect ion to the 
factory-defined st a te or  to an  8648-equiva len t  st a t e. (Refer  to the 
Reverse Power Protection Normal 8648 softkey descr ipt ion .)

Softkey Locat ion : Utility > Power On/Preset
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P re se t  Langu age
Pressing th is softkey revea ls a  menu  of choices for  select ing the 
programming language tha t  is implemented a ft er  the Preset key is 
pressed. You  can  choose between  SCPI, which  is the language chosen  
for  the signa l genera tor  for  remote implementa t ion  of a ll fea tu res, 
8648-compat ible, and four  versions of 8656/57-compa t ible languages. 
The 8648- and 8656/67-compa t ible languages a re provided for  r emote 
implementa t ion  of some fea tu res so tha t  th is signa l genera tor  can  be 
compa t ible with  systems tha t  use those inst ruments. Refer  to the 
programming gu ide for  specifics on  which  commands a re implemented.

The preset  language is a  persist en t  sta t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Power On/Preset > Preset Language

P re se t  Norm al User
This softkey toggles the preset  st a te between the factory-defined and 
the user-defined st a tes. You  choose the inst rument  st a t e condit ions for  
the user-defined preset  st a t e. Refer  to the Save User Preset softkey 
descr ipt ion  in  th is sect ion .

The preset  sta t e is a  per sisten t  st a t e; it  is not  changed by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Power On/Preset > Preset Normal User

P roce e d  With  Re con figu ration
Press th is softkey to enable the selected ha rdware or  software opt ions. 
In  the Hardware Opt ions menu , selected opt ions a re indicated by an  X 
in  the column to the left  of the opt ion  number. In  the Software Opt ions 
menu , selected opt ions include any opt ions tha t  have a  license key 
en tered. After  pressing th is softkey, press the Confirm Change softkey to 
ver ify tha t  you  do want  to r econfigure the signal genera tor  with  the 
opt ions tha t  you  have selected. If you  do not  wan t  to con t inue, press the 
Return key. Refer  to Chapter  2, “Using Funct ions,”  for  an  example of 
using th is funct ion .

CAUTION If you  enable an  opt ion  tha t  does not  have the requ ired ha rdware 
insta lled, the menus for  tha t  opt ion  will be act iva ted bu t  the opt ion  
cannot opera te, despite wha t  the menus may seem to indica te.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options > 
Proceed With Reconfiguration

Or: Utility > Instrument Adjustments > Software Options > 
Proceed With Reconfiguration
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RCDMA
Press th is softkey to set  the cu r ren t  ca ta log type to RCDMA and display 
the ca ta log of RCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > RCDMA

Re call Re f Osc  Se ttin g
This softkey is provided for  adjust ing the in terna l reference oscilla tor. 
Th is adjustment  is for  use by service per sonnel on ly. Refer  to the 
ca libra t ion  gu ide for  more in format ion.

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment > Recall Ref Osc Setting

Re ce ive  Pace Non e Xon
This softkey in  the RS-232 Pace menu determines whether  any pacing 
is acknowledged by the RS-232 receive channel. If Xon  pacing is used, 
the system will send an  Xoff cha racter  to suspend the t r ansmit t ing of 
da ta  when  it s buffer  is nea r ly fu ll. When the system is ready to receive 
fu r ther  inpu t , an  Xon  character  is sen t  to the t ransmit t ing device. Xon  
pacing is not  recommended if bina ry da ta  will be quer ied from the 
signa l genera tor  via  RS-232. Toggle Receive Pace None Xon to None to tu rn  
off Xon  pacing.

Pace is a  persist en t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace > 
Receive Pace None Xon

Re fe re n ce  Osc illa tor Adju s tm e n t
Pressing th is softkey revea ls a  menu  of softkeys for  adjust ing the 
in ternal reference oscilla tor. Th is adjustment  is for  use by service 
per sonnel on ly.

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment

Re f Osc  Coarse
This softkey is provided for  adjust ing the in terna l reference oscilla tor. 
Th is adjustment  is for  use by service per sonnel on ly. Refer  to the 
ca libra t ion  gu ide for  more in format ion.

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment > Ref Osc Coarse
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Re f Osc  Fine
This softkey is provided for  adjust ing the in terna l reference oscilla tor. 
Th is adjustment  is for  use by service per sonnel on ly. Refer  to the 
ca libra t ion  gu ide for  in format ion .

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment > Ref Osc Fine

Re m ote  Lan gu age
Pressing th is softkey revea ls a  menu  of choices for  immedia tely 
changing the signa l genera tor ’s r emote language. You  can  choose 
between  SCPI, which  is the language chosen  for  the signa l genera tor  for  
remote implementa t ion of a ll fea tu res, 8648-compat ible, and four  
versions of 8656/57-compat ible languages. The 8648- and 
8656/67-compat ible languages a re provided for  r emote implementa t ion  
of some featu res so that  th is signa l genera tor  can be compa t ible with  
systems tha t  use those inst ruments. Refer  to the programming gu ide 
for  specifics on  which  commands a re implemented.

Defau lt  Va lue: Depends on  the value of the Preset  Language.

Softkey Locat ion : Utility > GPIB/RS-232 > Remote Language

Re n am e  File
Press th is softkey to rename a  file in  the displayed ca ta log of files. The 
following t ext  expla ins how to use the file name editor :

• The Editing Mode Insert Replace softkey in  the Edit ing Keys menu  
toggles the edit ing mode from inser t ing t ext  to replacing text . 
Inser t ion  mode causes t ext  to be en tered in  the posit ion  direct ly to 
the r igh t  of the cursor. Replacement  mode causes the text  to be 
en tered in  the posit ion  held by the cursor  (r eplacing any exist ing 
text  in  tha t  posit ion).

• The Clear Text softkey in  the Edit ing Keys menu  deletes a ll of the 
exist ing t ext  in  the act ive en t ry a rea .

• Use the left  and r igh t  a r row keys to posit ion  the cursor. Use the fron t  
panel knob, or  the direct  edit ing softkeys, to en ter  an  a lphabet ic 
cha racter, numera l, or  specia l cha racter.

When  you  have en tered the new file name, press the Enter t ermina tor  
softkey. If you  have changed your  mind, press the Return ha rdkey. Once 
you  press Enter, the new file is stored and displayed immedia tely in  the 
ca ta log list .

Softkey Locat ion : Utility > Memory Catalog > Rename File
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Re se t RS-232
Press th is softkey to per form a  clean-up on  the RS-232 buffer  which  will 
disca rd any unprocessed SCPI inpu t  r eceived over  RS-232 and places 
the RS-232 connect ion  in  a  mode which  can  detect  the opt iona l r emote 
in ter face. All other  RS-232 communica t ion  pa rameter s (such  as baud 
ra te) a re unaffected.

Softkey Locat ion : Utility > GPIB/RS-232 > Reset RS-232

Re store  De fau lt  S ign al Polarit ie s  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to restore the 
inst rument ’s defau lt  signa l pola r it ies

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Restore Default Signal Polarities

Re ve rse  Pow e r P rote c tion  Norm al 8648
Toggles the reverse power  protect ion mode between  the normal mode 
for  the signa l genera tor  and the 8648-compat ible mode.

When  you  have selected Normal and you t r ip the rever se power  
protect ion  circu it , a  cau t ion  message is displayed and the fron t  panel is 
locked. E limina te the source of the excess reverse power  detected a t  the 
RF OUTPUT connector. Then  press the Reset RPP softkey to con t inue 
normal signa l genera tor  opera t ion .

When  you  have selected 8648 and you  t r ip the r everse power  protect ion  
cir cu it , a  cau t ion  message is displayed and the fron t  panel is locked. 
However, any command sen t  over  GPIB will r eset  the RPP circu it  and 
retu rn  you  to normal signa l genera tor  opera t ion . Th is mode is provided 
for  compat ibility with  systems tha t  use the 8648. It  is on ly ava ilable 
when  you  have selected 8648A/B/C/D remote language. At  a ll other  
t imes r everse power  protect ion  is set  t o Normal. Opera te in  th is mode 
with  cau tion . Repeatedly t r ipping the RPP  can cause damage to the 
signa l genera tor. It  is st ill best  to elimina te the source of the excess 
rever se power  and then  reset  the r ever se power  protect ion  cir cu it  by 
pressing the Reset RPP softkey.

The RPP reset  mode is a  persist en t  sta t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Power On/Preset >
Reverse Power Protection Normal 8648
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RS-232 Bau d Rate
Press th is softkey to set  the baud ra te in  bit s per  second for  the rea r  
panel RS-232 connector  (th is connector  is labeled AUXILIARY 
INTERFACE). To change the baud ra te press the softkey. A menu  is 
displayed of baud ra tes tha t  a re a llowed. P ress the softkey for  the 
desired va lue. The baud ra te is now set  to the new va lue and the va lue 
is displayed below the RS-232 Baud Rate softkey. 

Baud ra te is a  persisten t  sta t e; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Baud Rate

RS-232 Ech o  Off On
This softkey toggles the echo funct ion  on  and off for  the RS-232 ser ia l 
por t  (AUXILIARY INTE RFACE connector ). When  echo is set  to on, 
every character  sent  to the signal genera tor  is immedia tely sen t  back. 
No edit ing capability is ava ilable.

Echo is not  affected by an  inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Echo Off On

RS-232 Pace
Pressing th is softkey revea ls a  menu  of choices for  set t ing the RS-232 
handshake protocol. In  th is menu  you  can  choose t r ansmit  pacing, 
receive pacing, and RTS/CTS con t rol.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace

RS-232 Tim e ou t
Pressing th is softkey a llows changes to the value for  the RS-232 ser ia l 
por t  t imeou t . If fu r ther  inpu t  is not  r eceived with in  the assigned 
t imeou t  per iod while a  SCPI command is being processed, then  the 
command is abor ted and the inpu t  buffer  is clea red.

Timeout  is a  per sist en t  sa te; it  is not  a ffected by an  inst rument  preset  
or  by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 TImeout
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RTS/CTS
Pressing th is softkey revea ls a  menu  of choices for  con t rolling the 
RTS/CTS behavior. Th is fea tu re is used with  RS-232 connect ions, 
including the 83300A Remote In ter face. 

RTS is a  per sisten t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace > RTS/CTS

RTS/CTS Pac in g
Press th is softkey to tu rn  the RTS line on  and inst ruct  the signa l 
genera tor  to monitor  the st a te of the CTS line (ha rdware handshaking). 
The signa l genera tor  monitors CTS and suspends t r ansmission  if th is 
line t r ansit ions to it s logica lly low sta te. Up to 16 characters may st ill 
be t ransmit t ed a ft er  the low t r ansit ion . The signa l genera tor  will drop 
RTS if it s r eceive buffer  is nea r ly fu ll. RTS will be ra ised aga in  when  
there is su fficien t  room in  the buffer. Th is set t ing is not  compa t ible with  
an  83300A Remote In ter face. Do not  a t t empt  to use th is set t ing with  a  
3-wire connect ion .

RTS is a  per sisten t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace > RTS/CTS > 
RTS/CTS Pacing

RTS On
Press th is softkey to tu rn  the RTS line on . In  th is mode, the inst rument  
will ignore the sta te of the CTS line (3-wire connect ion). Th is set t ing is 
in tended for  use with  an  83300A Remote In ter face, bu t  it  will a lso work 
with  a  3-wire connect ion . RTS On is the defau lt  set t ing for  the signa l 
genera tor.

RTS is a  per sisten t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace > RTS/CTS > ON

RWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to RWCDMA and 
display the ca ta log of RWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > RWCDMA
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Save  Use r P re se t
Use th is softkey to establish  your  user-defined preset  sta t e. Set  up a ll of 
the inst rument  sta t e condit ions tha t  you  want  for  your  un ique preset  
st a te. When  you  have defined the inst rument  st a te to su it  your  needs, 
press Save User Preset. On ly one user-defined preset  st a te is a llowed, so 
when  you  save the inst rument  st a te you  will save over  any 
previously-saved sta te. Your  inst rument  st a te will be reca lled by the 
signa l genera tor  any t ime you press Preset as long as you  have set  the 
Preset Normal User softkey to User. For  addit ional in format ion  abou t  the 
Preset Normal User softkey, r efer  to it s descr ipt ion  in  th is sect ion .

The user ’s st a t e defin it ion  is a  st a te file; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Power On/Preset > Save User Preset

SCP I
This softkey is one of the choices in  both  the Preset  Language menu  and 
the Remote Language menu . Press either  the Preset Language softkey or  
the Remote Language softkey to view these menus. SCPI (Standard 
Commands for  Programmable Inst ruments) is the language chosen  for  
remote implementa t ion of a ll suppor ted inst rument  fea tu res. Choosing 
SCPI in  the Preset  Language menu  a llows you  to select  th is r emote 
language as the defau lt  a ft er  a  normal preset . Choosing SCPI in  the 
Remote Language menu  a llows you  to immedia tely change the signa l 
genera tor  to use th is r emote language.

Softkey Locat ion : Utility > Power On/Preset > Preset Language > SCPI

Or: Utility > GPIB/RS-232 > Remote Language > SCPI

Scre e n  Save r De lay
This softkey set s the per iod of t ime before the screen  saver  is act ivated. 
The screen  saver  delay is set  to 1 hour  a t  the factory. You  can  change 
the delay by pressing Utility > Display > Screen Saver Delay. The cur ren t  
va lue for  delay is displayed in  the act ive en t ry a rea . To en ter  a  new 
va lue, rota te the fron t  panel knob, use the up and down a r row keys, or  
en ter  the va lue using the numer ic keypad and press the Enter 
t ermina tor  softkey. The range of va lues a llowed is 1 th rough  12 hours in  
1 hour  increments.

Screen  saver  delay is a  per sisten t  st a t e; it  is not  affected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Display > Screen Saver Delay
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Scre e n  Save r Mode
This softkey toggles between  Light Only and Light & Text mode for  the 
screen  saver. When  you  set  the screen  saver  to Light Only, on ly the 
display ligh t  is tu rned on  and off. When  you  set  the screen  saver  to 
Light & Text, the display ligh t  and the t ext  are tu rned on  and off.

Screen  saver  mode is a  per sisten t  sta t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Display > Screen Saver Mode

Scre e n  Save r Off On
This softkey toggles the signa l genera tor ’s screen  saver  on  and off. With  
the screen  saver  on , the display is tu rned off a ft er  a  per iod of t ime with  
no inpu t  from the fron t  panel. The display tu rns back on  when  any fron t  
panel key is pressed. The screen  saver  is set  to Off a t  t he factory. You  
can  tu rn  it  on  by pressing Utility > Display Screen Saver. Each  t ime you  
press Screen Saver Off On the select ion  toggles between  Off and On.

You  can  adjust  the screen  saver  mode to tu rn  the ligh t  on  and off or  to 
tu rn  both  the ligh t  and text  on  and off. Refer  to the Screen Saver Mode 
softkey descr ipt ion  in  th is sect ion .

The screen  saver  delay is set  to 1 hour  a t  the factory. You  can  change 
the delay t ime. Refer  to the Screen Saver Mode softkey descr ipt ion  in  th is 
sect ion .

Screen  saver  is a  persisten t  sta t e; it  is not  a ffected by an  inst rument  
preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Display > Screen Saver Off On

Se lec t  Ite m
Press th is softkey to select  the h igh ligh ted opt ion from the list  of 
ha rdware opt ions. Selected opt ions show an  X in  the column to the left  
of the opt ion  number. Two opera t ions can  be per formed upon  the 
select ed opt ions. The signa l genera tor  can  be configured with  these 
opt ions enabled (by pressing the Proceed With Reconfiguration softkey), or  
the selected opt ions can  be ca libra ted (by pressing the Calibrate Selected 
Items softkey). For  more in format ion , refer  to the descr ipt ions of the 
softkeys ment ioned, or  refer  to Chapter  2, “Using Funct ions,”  for  an  
example of enabling opt ions.

Softkey Locat ion : Utility > Instrument Adjustments > Hardware Options >
Select Item
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Seq
Press th is softkey to set  the cur ren t  ca ta log type to Seq and display the 
ca ta log of sequence files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > Seq

Shape
Press th is softkey to set  the cur ren t  ca ta log type to Shape and display 
the ca ta log of shape files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > Shape

Softw are  Option s
This softkey accesses a  menu  where you  can  configure your  signa l 
genera tor  to enable any software opt ion  tha t  you have purchased. 
Software opt ions a re linked to specific opt ional ha rdware tha t  must  
fir st  be insta lled before the software opt ion  can  be opera t iona l. Adding 
new software opt ions requires the use of a  license key tha t  is provided 
by Agilen t  Technologies a t  the t ime of purchase.

NOTE If a  previously insta lled software opt ion  is disabled, ver ify tha t  the 
opt iona l ha rdware is insta lled, the hardware opt ion  is enabled, and the 
software opt ion  is enabled with  the correct  license key. Refer  to your  
License Key Cer t ifica te for  the correct  license key or, if the opt ion  was 
insta lled by Agilen t  Technologies, contact  your  loca l service office and 
tell them the inst rument’s model number, the host  ID number, and the 
software opt ion  tha t  shou ld be enabled.

CAUTION Don’t  modify the license key for  enabled software opt ions. You  will 
disable the opt ion .

Refer  to Chapter  2, “Using Funct ions,”  for  an  example of enabling 
software opt ions.

Softkey Locat ion : Utility > Instrument Adjustments > Software Options

State
Press th is softkey to set  the cur ren t  ca ta log type to Sta te and display 
the ca ta log of st a te files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type > State
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Ste p/Kn ob Ratio
This softkey set s the ra t io between  the increment  va lue of the step keys 
and the fron t  panel knob. For  example, if you  set  the increment  va lue 
for  frequency to 1 MHz and set  the step/knob ra t io to 10/1, when  
fr equency is the act ive funct ion  the up and down a r row keys will 
change the fr equency in  1 MHz steps and the fron t  panel knob will 
change the fr equency in  1/10th  of 1 MHz steps. Th is r a t io on ly applies 
when  you  have a  funct ion  act ive tha t  has an  associa ted increment  
va lue.

When you  press Step/Knob Ratio t he number  displayed in  the act ive en t ry 
a rea  represen t s the a r row keys st ep size in  the ra t io. To en ter  a  new 
va lue, rota te the fron t  panel knob un t il the desired va lue is displayed, 
use the up and down a r row keys, or  en ter  the va lue using the numer ic 
keypad and press the Enter t ermina tor  softkey.

The st ep/knob ra t io is a  persist en t  st a t e; it  is not  a ffected by an  
inst rument  preset  or  by a  power  cycle.

Softkey Locat ion : Utility > Instrument Adjustments > Step/Knob Ratio

Store  Re f Osc  Se tt in g
This softkey is provided for  adjust ing the in terna l reference oscilla tor. 
Th is adjustment  is for  use by service per sonnel on ly. Refer  to the 
ca libra t ion  gu ide for  more in format ion.

Softkey Locat ion : Utility > Instrument Adjustments > 
Reference Oscillator Adjustment > Store Ref Osc Setting

Sym bol Syn c  Ou t Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the SYMBOL SYNC OUT connector. Pos 
refers to normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Symbol Sync Out Polarity Neg Pos

Sym bol Syn c  Polarity  Ne g  Pos  (Option  UN8)
This softkey in  the Signa l Pola r ity Setup menu  is used to configure the 
pola r ity of the TTL signa l a t  the SYMBOL SYNC connector. Pos refer s 
to normal logic, while Neg refer s to inver ted logic.

Defau lt  Va lue: Pos

Softkey Locat ion : Utility > Instrument Adjustments > Signal Polarity Setup > 
Symbol Sync Polarity Neg Pos
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Tran sm it Pace Non e Xon
This softkey in  the RS-232 Pace menu determines whether  any pacing 
is acknowledged by the RS-232 t ransmit  channel. If Xon  pacing is used, 
the system will suspend t ransmit t ing da ta  upon  receiving an  Xoff 
cha racter  un t il an  Xon character  is r eceived. The signa l genera tor  may 
not  be responsive to other  channels, or  to the fron t  panel, while 
t r ansmission  is suspended. Xon  pacing is not  r ecommended if binary 
da ta  will be sen t  to the signa l genera tor  via  RS-232. Toggle 
Transmit Pace None Xon t o None t o tu rn  off Xon  pacing.

Pace is a  persist en t  sta t e; it  is not  a ffected by an  inst rument  preset  or  
by a  power  cycle.

Softkey Locat ion : Utility > GPIB/RS-232 > RS-232 Pace > 
Transmit Pace None Xon

Update  in  Re m ote  Off On
This softkey toggles between  the display upda t ing off or  on, when  the 
remote con t rol bus is in  remote.

Th is is a  per sist ent  st a t e in  the preset  mode. However, it  reset s to off, 
the defau lt  va lue, when  the power  is cycled.

Softkey Locat ion : Utility > Display > Update in Remote 

UWCDMA
Press th is softkey to set  the cur ren t  ca ta log type to UWCDMA and 
display the ca ta log of UWCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > UWCDMA

Vie w  Next Error Me ssage
If the ERR annuncia tor  is tu rned on  in  the display, you  have a t  least  one 
er ror  message stored in  the er ror  message queue. Use th is softkey to 
display the fir st  er ror  message in  the queue. (The fir st  er ror  message is 
the oldest  er ror.) There may be more than  one er ror  message in  the 
queue; the number  of er ror  messages is displayed a long with  the fir st  
message. If there is more than  one message, con t inue pressing th is 
softkey to view the rest  of the er ror  messages. If you  wish  to back up 
and view a  message you  have a lready seen , press 
View Previous Error Message. P ress any fron t  panel key to r emove the er ror  
message from the display and retu rn  to normal signa l genera tor  
opera t ion .
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The er ror  queue can  con ta in  up to 30 er ror  messages. When  the fron t  
panel er ror  queue over flows, er ror  messages are deleted beginn ing with  
the oldest  ones fir st . When  the SCPI er ror  queue over flows, newer  er ror  
messages a re not  r ecorded.

You  can  scroll th rough  the er ror  messages in  reverse order. Refer  to the 
View Previous Error Message softkey descr ipt ion .

Softkey Locat ion : Utility > Error Info > View Next Error Message

Vie w  P re v iou s  Error Me ssage
If the ERR annuncia tor  is tu rned on  in  the display, you  have a t  least  one 
er ror  message stored in  the er ror  message queue. Use th is softkey to 
display the newest  er ror  message fir st . Cont inue pressing th is softkey 
to view addit ional er ror  messages in  order  of newest  to oldest . P ress any 
fron t  panel key to remove the er ror  message from the display and 
retu rn  to normal signa l genera tor  opera t ion .

Softkey Locat ion : Utility > Error Info > View Previous Error Message

WCDMA
Press th is softkey to set  the cur ren t  ca ta log type to WCDMA and 
display the ca ta log of WCDMA files.

Softkey Locat ion : Utility > Memory Catalog > Catalog Type >
ARB Catalog Types > WCDMA

Wh ite  P ixe ls  Scre e n  Te st
This softkey is provided for  factory use in  t est ing the display. P ressing 
th is softkey set s a ll of the pixels on  the display to white. P ressing the 
fron t  panel Loca l key retu rns the display to normal opera t ion .

Softkey Locat ion : Utility > Display > White Pixels Screen Test
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5 Me m ory Stru ctu re

This chapter  descr ibes the st ructu re of the signa l genera tor ’s in ternal memory, and 
fron t -panel memory ca ta log naviga t ion . For  in format ion  on manipu la t ing files with in  the 
in ternal memory from a  remote system, refer  to the Programming Guide.
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Me m ory Type s

The signa l genera tor ’s memory, depending on  the opt ions presen t , comprises: 

De fau lt  Me m ory  

stores F IR filt er  coefficien t  da ta , modula t ion  da ta , user  file bit  editor  da ta , 
and inst rument  sta t e data .

Firm w are  Me m ory  

stores the code used by the signa l genera tor  to manipu la te in terna l da ta  
and the in terna l ha rdware.

Mothe rboard  RAM 

stores da ta  such  as per sist en t  st a te in format ion , in it ia lized and un in it ia l-
ized va r iables, boot  ROM, defau lt  director ies, and defau lt  buffer.

Arbitrary  Wave form  Ge n e rator (Opt ion  UND) con ta ins: 

• ARB memory (RAM-based, vola t ile) holds the cur ren t  da ta  for  playback 
using the a rbit ra ry waveform genera tor.

• NVARB memory (FLASH RAM-based, nonvola t ile) stores a rbit ra ry 
waveform da ta  for  subsequen t  t ransfer  to ARB memory for  playback. 

• Sequencer  memory, which  con ta ins da ta  r ela ted to waveform segments, 
waveform sequences, r epet it ion , and marker  set t ings.

Data  Ge n e rator  (Opt ion  UN8/9) 

con ta ins pa t t ern  RAM memory. Da ta  loaded in to PRAM is r ead by the 
rea l-t ime I/Q baseband genera tor  to produce the desired ou tpu t . PRAM 
da ta  includes the modula t ing da ta  bit s plus con t rol in format ion  such  as 
burst  st a te, EVENT 1 ou tpu t , and pa t t ern  reset .

Base band Ge n e rator  (Opt ion  UN8/9) con ta ins the burst  shape memory. 

I Q

4 MB SRAM

Default Memory Firmware Memory Motherboard RAM

Arbitrary Waveform Generator

I Q

4 MB FLASH

ARB Memory  NVARB Memory  Sequencer Memory

Data Generator

PRAM: 1 MB (Opt. UN8) or
 8 MB (Opt. UN9)

Baseband Generator

Burst Shape Memory
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File  Storage  – th e  Me m ory  Catalog
The signa l genera tor ’s in ter face 
for  stored files is the memory 
ca ta log. You  can  view, copy, 
rename and delete files from the 
memory ca ta log either  from the 
inst rument ’s fron t  panel or  
remotely (for  in format ion  on  
per forming these t a sks remotely, 
see the programming gu ide).

The Defau lt  ca ta log subca ta logs 
con ta in  the following in format ion :

Bin ary  User  files, and any 
other  binary files 
downloaded to the signa l genera tor.

Bit  User  file da ta  created/modified using the bit  editor  or  downloaded to the signal genera tor. 
Bit  files con ta in  a  10-byte header.

FIR  Finite impulse response filter  files tha t  con ta in coefficien t  va lues.

Lis t  Data associa ted with frequency and amplit ude sweeps, such  as frequency sta r t /stop, dwell 
t ime, sweep type/repea t /t r igger, poin t  t r igger, mode, direct ion, and t r igger  out  pola r ity.

Sh ape  Data associa ted with specifying burst  shape.

State  Data con t rolling inst rument  opera t ing sta te pa rameter s, such  as frequency, power  level, 
and mode.

NOTE ARB ca ta log files and Modula t ion  ca ta log files a re documented in  the 
applicable opt ion  user ’s and programming gu ide.

Vie w in g  Store d  File s
1. Press the Utility ha rdkey.

2. Press the softkey Memory Catalog.

3. Press Catalog Type. The defau lt  ca ta log type is All (files a re listed in  a lphabet ica l order ). 

4. To view a  specific ca ta log type, choose tha t  ca ta log’s softkey.

NOTE Cata logs may display an  addit iona l menu  of softkeys where you  choose the 
specific subca ta log that  you  wish  to view.

 Default Catalog
Subcatalogs

Binary
Bit
FIR
List
Shape
State

ARB Catalog
Subcatalogs
Used by 
dual arbitrary waveform  generator options

 Modulation Catalog
Subcatalogs
Used by both 
dual arbitrary waveform  generator and  
baseband generator options
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Copyin g  Store d  File s
1.  Highligh t  the desired file.

2. Press Copy File t o open  a  text  editor.

3.  P ress Editing Keys > Clear Text.

4. Input  the new file name and press Enter to t ermina te the en t ry.

Re n am in g Store d  Fi le s
1.  Highligh t  the desired file.

2. Press More (1 of 2) > Rename File to open  a  text  editor.

3.  P ress Editing Keys > Clear Text.

4. Input  the new file name and press Enter to t ermina te the en t ry.

De le tin g  Store d  File s
1.  Highligh t  the desired file.

2. Press Delete File. The Confirm Delete softkey appear s.

3.  P ress Confirm Delete.
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6 Safe ty  an d Re gu latory

This chapter  provides regu la tory decla ra t ions, and explana t ions of caut ion  and warn ing 
st a tements marked on  the inst rument .
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Safe ty  Note s
The following sa fety notes a re used th roughout  th is manua l. Familia r ize yourself with  
each  of the notes and it s meaning before opera t ing th is inst rument .

CAUTION Caut ion  denotes a  haza rd. It  ca lls a t ten t ion  to a  procedure tha t , if not  
cor rect ly per formed or  adhered to, wou ld resu lt  in  damage to or  dest ruct ion  of 
the product . Do not  proceed beyond a  cau t ion  sign  un t il the indica ted 
condit ions are fu lly under stood and met .

WARNING Warn in g  de n ote s  a  h azard . It  ca lls  a tte n tion  to  a  proce du re  w h ich , i f 
n ot  corre ctly  pe rform e d  or adhe re d  to , cou ld  re su lt  in  in ju ry  or loss  
o f li fe . Do  n ot proce e d  be yond a  w arn in g  n ote  u nti l the  in dicate d  
condit ion s  are  fu lly  u n de rs tood  and m e t.
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In stru m e n t Markin gs
The following markings and cau t ion  and warn ing labels a re used on the inst rument . Be 
su re to observe a ll cau t ions and warn ings.

WARNING No u se r se rv ice able  parts  in s ide . Re fe r se rv ic in g  to  qu alifie d  
pe rsonn e l.

The inst ruct ion  manua l symbol. The product  is 
marked with  this symbol when  it  is necessa ry for  t he 
user  to refer  to the inst ruct ions in  the manual.

The CE mark is a  regist ered t rademark of the 
European  Community (if accompanied by a  year, it  is 
the year  when the design  was proven).

LR 57496C

The CSA mark is the Canadian  Standards Associa t ion  
safety mark.

The C-Tick Mark is a  t rademark regist ered to the 
Aust ra lian  Communica t ions Author ity and indica tes 
compliance with  the Standard which  limit s 
elect romagnet ic radia t ion  from comput ing ha rdware.

This symbol is used to mark the on  posit ion  of t he 
power  line switch .

This symbol is used to mark the st andby posit ion  of 
the power  line swit ch .

This symbol indica tes t ha t  the inpu t  power  required is 
AC.

ISM 1-A This is a  symbol of an  Indust r ia l Scien t ific and 
Medica l Group 1 Cla ss A product . (CISPER 11, 
Clause 4)

ICES/NMB-001 This ISM device complies with  Canadian  ICES-001.
Cet  appareil ISM est  conforme à  la  norme NMB-001 
du  Canada .
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Ge n e ral Safe ty  Con s ide ration s
WARNING No ope rator se rv ice able  parts  in s ide . Re fe r se rv ic in g  to  qualifie d  

pe rsonn e l. To  pre ve nt e le c trica l shock  do not re m ove  cove rs .

CAUTION Always use the th ree-prong AC power  cord supplied with  th is product . Fa ilure 
to ensure adequate ea r th  grounding by not  using th is cord may cause product  
damage.
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State m e n t o f Com plian ce
This product  has been  designed and tested in  accordance with  IEC Publica t ion  1010, 
Sa fety Requirements for  E lect ron ic Measur ing Appara tus, and has been  supplied in  a  sa fe 
condit ion . The inst ruct ion  documenta t ion  con ta ins in format ion  and warn ings which  must  
be followed by the user  to ensure sa fe opera t ion  and to ma in ta in  the product  in  a  sa fe 
condit ion .
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Assis tan ce
Product  ma in tenance agreements and other  customer  assist ance agreements a re ava ilable 
for  Agilen t  Technologies products. For  any assistance, con tact  your  nea rest  Agilen t  
Technologies sa les or  service office. (Refer  to “Agilen t  Technologies Sa les and Service 
Offices” on  page 2-21.)
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Ce rtifica tion
Agilent  Technologies cer t ifies tha t  th is product  met  it s published specifica t ions a t  the t ime 
of sh ipment  from the factory. Agilen t  Technologies fu r ther  cer t ifies tha t  it s ca libra t ion  
measurements a re t raceable to the Unit ed Sta tes Na t iona l Inst itu te of Standards and 
Technology, to the exten t  a llowed by the Inst itu te’s ca libra t ion facility, and to the 
ca libra t ion  facilit ies of other  In terna t iona l Standards Organ izat ion  members.
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De claration  o f Con form ity
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Com plian ce  w ith  Ge rm an  Noise  Re qu ire m e n ts
This is to decla re that  th is inst rument  is in  conformance with  the German  Regula t ion  on  
Noise Decla ra t ion  for  Machines (Laermangabe nach  der  Masch inen laermrerordnung 
-3.GSGV Deutsch land).

Acou stic  Noise  Em iss ion /Ge rae u sch e m iss ion

LpA < 70 dB LpA < 70 dB

Opera tor  posit ion am Arbeit spla tz

Norma l posit ion norma ler  Bet r ieb

per  ISO 7779 nach  DIN 45635 t .19
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Symbols
# Poin ts softkey, 4-96
ΦM annuncia tor , 3-9
ΦM hardkey, 4-67
ΦM softkeys
ΦM Dev, 4-68
ΦM Dev Couple Off On , 4-69
ΦM Off On , 4-69
ΦM Path  1 2, 4-70
ΦM Rate, 4-70
ΦM Source, 4-71
ΦM Sta r t  Ra te, 4-71
ΦM Stop Ra te, 4-72
ΦM Sweep Time, 4-72
ΦM Sweep Tr igger , 4-72
ΦM Tone 1 Rate, 4-73
ΦM Tone 2 Ampl Percen t  Of Peak , 4-73
ΦM Tone 2 Rate, 4-73
ΦM Waveform , 4-74

Nu m e rics
10 MHz

IN connector , 3-14
OUT connector , 3-14

321.4 MHz IN connector , 3-19

A
AC power  receptacle, 3-13
AC symbol, 6-3
act ive en t ry area , 3-9
Add Comment  To Seq[n] Reg[nn] softkey, 4-91
Adjust  Phase softkey, 4-34
air  flow, 1-4
ALC

annunciator, OFF , 3-9, 4-14, 4-43
softkeys

BW Normal Narrow, 4-13
Off On, 4-14, 4-42

Alt  Ampl Delta  softkey, 4-15
Alt  Ampl Off On softkey, 4-15
Alt  Ampl Tr igger  softkey, 4-15
ALT PWR IN connector , 3-15
Alt erna te Amplitude

softkey, 4-14
alt itude requ irements, 1-4
AM, 4-2
AM annuncia tor , 3-9
AM depth

set t ing, 2-5
AM Depth  Couple Off On softkey, 4-2

AM Depth  softkey, 4-2
AM hardkey, 4-2
AM Off On softkey, 4-3
AM Pa th  1 2 softkey, 4-3
AM Pa th  1 2 WB softkey, 4-3
AM ra te

set t ing, 2-6
AM Rate softkey, 4-4
AM Source softkey, 4-4
AM Sta r t  Ra te softkey, 4-5
AM Stop Rate softkey, 4-5
AM Sweep Time softkey, 4-6
AM sweep t r igger

bus, 4-7
externa l, 4-8
immedia te, 4-9
t r igger  key, 4-12

AM Sweep Tr igger  softkey, 4-6
AM Tone 1 Rate softkey, 4-6
AM Tone 2 Ampl Ra t io Percent  Of Peak softkey, 4-7
AM Tone 2 Rate softkey, 4-7
AM Waveform softkey, 4-7
Ampl ha rdkey, 4-13
Ampl Offset  softkey, 4-16
Ampl Ref Off On softkey, 4-16
Ampl Ref Set  softkey, 4-16
Ampl softkey, 4-96
Ampl Star t  softkey, 4-97
Ampl Stop softkey, 4-97
amplitude display area , 3-8
Amplitude hardkey, 3-6, 4-19
amplitude modula t ion, 4-2

set t ing up, 2-5, 4-3
turn ing on , 2-6

amplitude offset , 4-16
set t ing, 2-4

amplitude offset , set t ing, 2-4
amplitude reference, 4-16

set t ing, 2-4
amplitude sweep, 4-96
annuncia tors, 3-9, 4-4
ΦM, 3-9
ALC OFF , 3-9, 4-14, 4-43
AM, 3-9
ARMED, 3-9
ATTEN HOLD, 3-9
BERT, 3-9
digita l modulat ion , 3-9
ENVLP , 3-9
ERR, 3-10
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EXT REF , 3-10
EXT1 HI, 3-10
EXT1 LO, 3-10, 4-4
EXT2 HI, 3-10
EXT2 LO, 3-10, 4-4
FM, 3-10
I/Q, 3-10
L, 3-10
MOD OFF , 3-10
MOD ON , 3-10
OVEN COLD, 3-10
PULSE , 3-10
R, 3-10
RF OFF , 3-10
S, 3-10
SWEEP , 3-10
T, 3-11
UNLEVEL, 3-11
UNLOCK, 3-11

ARB Catalog Types softkey, 4-111
ARB memory, 5-2
ARB softkey, 4-111
ARMED annuncia tor, 3-9
ar row keys, 3-4, 4-20
assistance, 6-6
ATTEN HOLD annunciator , 3-9
At ten Hold Off On softkey, 4-17
at tenuator

hold, 4-17
number  of cycles, 4-117

automat ic leveling con t rol, 4-14
AUXILIARY INTERFACE connector , 3-13

B
backspace key, 4-66
BASEBAND GEN REF IN connector, 3-17
baud ra te, 4-133
BER CLK IN connector , 3-19
BER DATA IN, 3-19
BER DATA IN connector , 3-19
BER ERR OUT connector , 3-18
BER GATE IN connector, 3-19
BER MEAS END connector , 3-18
BER NO DATA connector , 3-18
BER SYNC LOSS connector , 3-19
BER TEST OUT connector , 3-18
BERT annuncia tor, 3-9
Binary softkey, 4-111
Bit  softkey, 4-111
Black P ixels Screen  Test  softkey, 4-112

Br ightness softkey, 4-112
Burst  Envelope Off On softkey, 4-43
BURST GATE IN connector , 3-15
Burst  Ga te In  Polar ity Neg Pos softkey, 4-112
burst  shape memory, 5-2
burst  source

in ternal, 4-48
Burst  Source softkey, 4-43
Bus softkey, 4-7, 4-22, 4-51, 4-74, 4-97

C
Calibra te Selected Items softkey, 4-112
Calibra t ion  Type User  Fu ll softkey, 4-44
Canadian St andards Associa t ion , 6-3
car r ier  frequency (amplitude modula t ion)

set t ing, 2-5
car r ier  frequency (fr equency modula t ion)

set t ing, 2-7
Cata log Type softkey, 4-113
cata logs

copying files, 5-4
delet ing files, 5-4
renaming files, 5-4
viewing files, 5-3

cau t ion  sign , 6-2
CDMA softkey, 4-113
CE mark, 6-3
cer t ifica t e

license key, 2-15
cer t ifica t ion , 6-7

specifica t ions, 6-7
changing signs, 4-66
clean ing, 1-4
Clea r  Er ror  Queue(s) softkey, 4-113
Clea r  Text  softkey, 4-92, 4-114
COHERENT CARRIER OUT connector , 3-15
compliance

st a tement  of, 6-5
compliance with  German noise requ irements, 6-9
Configure List  Sweep softkey, 4-97
Configure Step Sweep softkey, 4-98
configur ing a  list  sweep using st ep sweep data , 2-10
connectors, 3-13–3-19

10 MHz IN, 3-14
10 MHz OUT, 3-14
321.4 MHz IN , 3-19
ALT PWR IN, 3-15
AUXILIARY INTERFACE , 3-13
BASEBAND GEN REF IN, 3-17
BER CLK IN , 3-19
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BER DATA IN, 3-19
BER ERR OUT, 3-18
BER GATE IN, 3-19
BER MEAS END, 3-18
BER NO DATA, 3-18
BER SYNC LOSS, 3-19
BER TEST OUT, 3-18
BURST GATE IN, 3-15
COHERENT CARRIER OUT, 3-15
DATA, 3-6
DATA CLK OUT, 3-14
DATA CLOCK, 3-7
DATA OUT, 3-14
EVENT 1, 3-16
EVENT 2, 3-16
EXT 1 INPUT, 3-3
EXT 2 INPUT, 3-3
HP-IB, 3-13
I INPUT, 3-5
I OUT, 3-17
LF OUTPUT, 3-3
PATTERN TRIG IN, 3-15
PULSE IN, 3-7
Q INPUT, 3-5
Q OUT, 3-18
RF OUTPUT, 3-4
RS-232, 3-13
SWEEP OUT, 3-14
SYMBOL SYNC, 3-7
SYMBOL SYNC OUT, 3-13
TRIGGER IN, 3-14
TRIGGER OUT, 3-14

cont r ast  decrease hardkey, 3-4
cont rast  increase hardkey, 3-4
cooling holes, 1-4
Copy F ile softkey, 4-114
coupling

FM deviat ion , 4-25
creat ing a  step sweep and a  list  sweep, 2-9
CSA mark , 6-3

D
DATA CLK OUT connector , 3-14
DATA CLOCK input  connector , 3-7
Data  Clock Out  Polar ity Neg Pos softkey, 4-115
Data  Clock Polar ity Neg Pos softkey, 4-115
DATA input  connector , 3-6
DATA OUT connector , 3-14
Data  Out  Polar ity Neg Pos softkey, 4-115
Data  Polar ity Neg Pos softkey, 4-116
DATA/CLK/SYNC Rear  Output s Off On softkey, 

4-115

DC softkey, 4-51
DCΦM calibra t ion , 4-74
DCFM/DCΦM Cal softkey, 4-22, 4-74
Decla ra t ion  of Conformity, 6-8
defau lt  memory, 5-2
Delete All List  Files softkey, 4-116
Delete All Regs in  Seq [n], 4-86, 4-92
Delete All Sequences softkey, 4-86, 4-92
Delete File softkey, 4-98, 4-116
Delete Item softkey, 4-98
Delete Row softkey, 4-98
Delete Seq[n] Reg[nn], 4-87, 4-93
Diagnost ic In fo softkey, 4-117
digit  keys, 4-66
digita l modula t ion  annuncia tors, 3-9
display

act ive en t ry a rea , 3-9
amplitude a rea , 3-8
annuncia tor s, 3-9
br igh tness, 4-112
error  message area , 3-8
frequency a rea , 3-8
loca t ion , 3-5
modula t ion  sta tus, 4-126
number  of hours lit , 4-117
text  a rea , 3-9

display annota t ion , 3-8
display con t rast , 1-5
display con t rast  decrease ha rdkey, 3-4, 4-21
display con t rast  increase, 3-4
display con t rast  increase ha rdkey, 3-4, 4-21
display light , 1-5
Display softkey, 4-117
DMOD softkey, 4-118
Do Power  Sea rch softkey, 4-17, 4-44
down ar row key, 4-20
Dual Sine softkey, 4-8, 4-22, 4-52, 4-74
DWCDMA softkey, 4-118
dwell t ime

incorrect , 2-18
dwell t ime, step sweep, 4-105
Dwell Type List  Step softkey, 4-99

E
echo off/on, 4-133
Edit  It em softkey, 4-99
Edit ing Keys softkey, 4-93, 4-118
Edit ing Mode Inser t  Replace softkey, 4-93, 4-118
elect r ica l r equ irements, 1-3
enabling opt ions, 2-13
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environmenta l r equirement s, 1-3
ENVLP annuncia tor , 3-9
ERR annuncia tor , 3-10
Error  In fo softkey, 4-119
error  message area , 3-8
error  messages

where displayed, 3-8
European  Community t rademark, 6-3
EVENT 1 connector , 3-16
Event  1 Pola r it y Neg Pos softkey, 4-119
EVENT 2 connector , 3-16
Event  2 Pola r it y Neg Pos softkey, 4-119
examples

enabling opt ions, 2-13
Execute Ca l softkey, 4-44
Ext  1 AC-Coupled softkey, 4-8, 4-23, 4-75
Ext  1 DC-Coupled softkey, 4-8, 4-23, 4-75
EXT 1 INPUT connector , 3-3
Ext  2 AC-Coupled softkey, 4-9, 4-24, 4-76
Ext  2 DC-Coupled softkey, 4-9, 4-24, 4-76
EXT 2 INPUT connector , 3-3
Ext  I/Q Phase Pola r it y Normal Inver t  softkey, 4-45
Ext  I/Q softkey, 4-45
Ext  Pos softkey, 4-99
EXT REF annunciator , 3-10
Ext  softkey, 4-8, 4-23, 4-52, 4-74
Ext1 DC softkey, 4-44
EXT1 HI annuncia tor , 3-10, 4-4
EXT1 LO annunciator , 3-10, 4-4
Ext2 DC-Coupled softkey, 4-82
EXT2 HI annuncia tor , 3-10, 4-4
EXT2 LO annunciator , 3-10, 4-4

F
Fast  Pu lse Off On softkey, 4-82
FCDMA softkey, 4-119
files

copying, 5-4
delet ing, 5-4
renaming, 5-4
viewing, 5-3

FIR softkey, 4-119
firmware memory, 5-2
firmware revision , 4-117
FLASH RAM-based memory, 5-2
FM, 4-22
FM annuncia tor, 3-10
FM Dev Couple Off On softkey, 4-25

FM Dev softkey, 4-25
FM devia t ion , 4-25

set t ing, 2-7
FM devia t ion  coupling, 4-25
FM ΦM Normal High  BW softkey, 4-76
FM ΦM softkey, 4-24
FM hardkey, 4-22
FM Off On softkey, 4-26
FM Pa th  1 2 softkey, 4-26
FM ra te, 4-27

set t ing, 2-8
FM Rate softkey, 4-27
FM Source softkey, 4-27
FM Sta r t  Ra te softkey, 4-28
FM Stop Rate softkey, 4-28
FM Sweep Time softkey, 4-28
FM sweep t r igger

bus, 4-22
externa l, 4-23
immedia te, 4-30
t r igger  key, 4-32

FM Sweep Tr igger  softkey, 4-29
FM Tone 1 Rate softkey, 4-29
FM Tone 2 Ampl Percen t  Of Peak softkey, 4-29
FM Tone 2 Rate softkey, 4-30
FM Waveform softkey, 4-30
Freq ha rdkey, 4-34
Freq Mult iplier  softkey, 4-35
Freq Offset  softkey, 4-35
Freq Ref Off On softkey, 4-36
Freq Ref Set  softkey, 4-36
Freq softkey, 4-99
Freq Sta r t  softkey, 4-100
Freq Stop softkey, 4-100
Freq&Ampl softkey, 4-100
frequency

mult iplying, 4-35
offset , 4-35
reference, 4-36
set t ing, 2-2

frequency and amplitude sweep, 4-100
frequency display area , 3-8
Frequency hardkey, 3-6, 4-38
frequency modula t ion , 4-22

set t ing up, 2-7
turn ing on , 2-8

frequency mult iplier , 4-35
frequency offset

set t ing, 2-3
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frequency offset , set t ing, 2-3
frequency ou tput , 4-38
frequency r eference

set t ing, 2-3
frequency sweep, 4-99
fron t  handles

insta lla t ion , 1-2
fron t  panel knob, 3-5
fron t  panel overview, 3-2
FSK softkey, 4-119
Funct ion Genera tor  softkey, 4-52
FWCDMA softkey, 4-120

G
German Regulat ion  on Noise Decla ra t ion  for  

Machines, 6-9
Goto Bot tom Row softkey, 4-100
Goto Middle Row softkey, 4-101
Goto Row softkey, 4-101
Goto Top Row softkey, 4-101

H
handles, fron t , 1-2
hardkey descr ipt ions, 4-1
hardkeys, 3-4, 4-20
ΦM, 4-67
AM, 4-2
Ampl, 4-13
Amplitude, 3-6, 4-19
arrow, 3-4
cont rast  decrease, 3-4
cont rast  increase, 3-4
display cont rast  decrease, 3-4, 4-21
display cont rast  increase, 4-21
FM, 4-22
Freq, 4-34
Frequency, 3-6, 4-38
Help, 3-3, 4-39
Hold, 3-5, 4-40
I/Q, 4-42
Incr  Set , 3-6, 4-41
LF Out , 4-51
Local, 4-63
menus, 3-6
Mod On/Off, 3-3, 4-64
Mode, 4-65
numeric, 3-4
Preset , 3-4, 4-81
Pulse, 4-82
Reca ll, 3-6, 4-86

Return , 4-89
RF On/Off, 3-4, 4-90
Save, 3-6, 4-91
Sweep/List , 4-96
Tr igger , 3-3, 4-109
up a r row, 4-20
Ut ility, 4-111

hardware opt ion
enabling, 2-13

Hardware Opt ions softkey, 4-120
Help ha rdkey, 3-3, 4-39
help mode

changing, 4-120
turn ing off, 2-18

Help Mode Single Cont  softkey, 4-120
High Crest  Mode Off On softkey, 4-45
Hold ha rdkey, 3-5, 4-40
HP sa les and service offices, 2-21
HP8648A/B/C/D softkey, 4-121
HP8656B,8657A/B softkey, 4-121
HP8657D NADC softkey, 4-121
HP8657D PDC softkey, 4-122
HP8657J  PHS softkey, 4-122
HP-IB address, 1-6
HP-IB Address softkey, 4-122
HP-IB connector, 3-13
HP-IB/RS-232 softkey, 4-123
humidity requ irements, 1-4

I
I INPUT connector , 3-5
I Offset  softkey, 4-46
I OUT connector , 3-17
I/Q

externa l source, 4-45
in ternal source, 4-48

I/Q Adjustment s Off On softkey, 4-46
I/Q Adjustment s softkey, 4-46
I/Q annuncia tor , 3-10
I/Q ca libra t ion, 4-44

st ar t  fr equency, 4-50
I/Q Calibrat ion  softkey, 4-46
I/Q Gain  softkey, 4-47
I/Q hardkey, 4-42
I/Q modula t ion , 4-47
I/Q Off On softkey, 4-47
I/Q softkey, 4-124
I/Q Source softkey, 4-47
IEC Publicat ion  1010, 6-5
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Immedia te softkey, 4-9, 4-30, 4-52, 4-77, 4-102
Incr  Set  hardkey, 3-6, 4-41
increment  set t ing, 4-41
indoor  use, 1-4
input  connector s, 3-19

10 MHz IN, 3-14
321.4 MHz IN, 3-19
AUXILIARY INTERFACE , 3-13
BASEBAND GEN REF IN, 3-17
BER CLK IN, 3-19
BER GATE IN , 3-19
BURST GATE IN, 3-15
DATA, 3-6
DATA CLOCK, 3-7
EXT 1 INPUT, 3-3
EXT 2 INPUT, 3-3
HP-IB, 3-13
I INPUT, 3-5
line power , 3-13
PATTERN TRIG IN, 3-15
PULSE IN, 3-7
Q INPUT, 3-5
RS-232, 3-13
SYMBOL SYNC, 3-7
TRIGGER IN, 3-14

Inser t  Item softkey, 4-102
Inser t  Row softkey, 4-102
insta lla t ion , 1-2
Insta lled Board Info softkey, 4-123
inst ruct ion  manual symbol, 6-3
Inst rument  Adjustments softkey, 4-123
Inst rument  In fo/Help Mode softkey, 4-124
inst rument  markings, 6-3
inst rument  st a te

saving and reca lling, 2-12
Int  Burst  softkey, 4-48
In t  I/Q softkey, 4-48
Internal Modula t ion  softkey, 4-53
In ternal Pulse softkey, 4-83
in ternal reference oscilla tor  adjustment , 4-130
In ternal softkey, 4-10, 4-30, 4-77
In ternal Square softkey, 4-83
in ternally-genera ted amplitude modulat ion

set t ing, 2-5
in ternally-genera ted frequency modulat ion

set t ing up, 2-7
inverse video, 1-5
Inverse Video Off On softkey, 4-124
IQ calibra t ion

stop frequency, 4-50
ISM 1-A symbol, 6-3

K
key

license, 2-15
key descr ipt ions, 4-1
keypad, numer ic, 3-4
kit s, 1-2

fron t  handles, 1-2
knob, 3-5

L
L annunciator , 3-10
language, 1-6
LED, 4-80

green , 4-80
LEDs

line power , 3-5
st andby, 3-5

left  a r row key, 4-20
LF Out  Amplitude softkey, 4-53
LF Out  Freq softkey, 4-53
LF Out  hardkey, 4-51
LF Out  Off On softkey, 4-54
LF Out  Per iod softkey, 4-54
LF Out  Source softkey, 4-55
LF Out  Sta r t  Freq softkey, 4-55
LF Out  Stop Freq softkey, 4-56
LF Out  Sweep Time softkey, 4-56
LF Out  Sweep Tr igger  softkey, 4-57
LF Out  Tone 1 Freq softkey, 4-57
LF Out  Tone 2 Ampl % Of Peak softkey, 4-58
LF Out  Tone 2 Freq softkey, 4-58
LF Out  Waveform softkey, 4-59
LF Out  Width  softkey, 4-59
LF output

DC waveform , 4-51
incorrect  signa l, 2-18

LF OUTPUT connector , 3-3
LF outpu t  source

in ternal, 4-53
LF outpu t  sweep t r igger

bus, 4-51
externa l, 4-52
immedia te, 4-52
t r igger  key, 4-62

license key, 2-15
ligh t  bu lb, 1-5
line power  LED, 3-5
line set t ings, 1-3
List  softkey, 4-124
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list  sweep
configur ing using step sweep da ta , 2-10
crea t ing, 2-9
turn ing on  for  a  single sweep, 2-11

list  sweep poin ts
edit ing, 2-10

list  sweep, crea t ing, 2-9
listen  mode annunciator , 3-10
Load From Selected File softkey, 4-102
Load List  From Step Sweep softkey, 4-103
Load/Store softkey, 4-103
Loca l, 3-4
Loca l ha rdkey, 3-4, 4-63
locked up, 2-19
low frequency generator , 4-51

M
maintenance agreements, 6-6
Manual Mode Off On softkey, 4-103
Manual Poin t  softkey, 4-103
MCDMA softkey, 4-124
MDMOD softkey, 4-125
MDWCDMA softkey, 4-125
memory

ARB, 5-2
burst  shape, 5-2
defau lt , 5-2
firmware, 5-2
FLASH RAM-based, 5-2
motherboard RAM, 5-2
nonvola t ile, 5-2
NVARB, 5-2
pa t tern RAM, 5-2
RAM-based, 5-2
vola t ile, 5-2

memory ca ta log
copying files, 5-4
delet ing files, 5-4
renaming files, 5-4
viewing files, 5-3

Memory Ca ta log softkey, 4-124
menu hardkeys, 3-6
MFCDMA softkey, 4-125
MFWCDMA softkey, 4-125
MOD OFF annuncia tor , 3-10
MOD ON annunciator , 3-10
Mod On/Off ha rdkey, 3-3, 4-64
Mod Sta tus Info Off On softkey, 4-126
Mode 1 Opt imize <10kHz Offset  softkey, 4-36

Mode 2 Opt imize >10kHz Offset  softkey, 4-36
Mode hardkey, 4-65
model number , 4-117
Modify License Key softkey, 4-125
modulat ion

annuncia tor s, 3-9, 3-10
none, 2-17
turn ing on /off, 4-64

Modula t ion Ca ta log Types softkey, 4-126
modulat ion sta tus display, 4-126
motherboard RAM, 5-2
MTONE softkey, 4-126
mult iplying frequency, 4-35

N
Noise softkey, 4-10, 4-31, 4-59, 4-77
nonvolat ile memory, 5-2
numeric keypad, 3-4, 4-66
NVARB memory, 5-2
NVARB softkey, 4-126

O
Off softkey, 4-104, 4-126
offset, 4-35
opera t ion  ver ifica t ion, 1-7
operat iona l problems, 2-16
operator ’s check, 1-7
Opt imize Φ Noise softkey, 4-37
opt ions

enabling, 2-13
not  working, 2-16

ou tput
frequency, 4-38
power , 4-19

ou tput  connectors
10 MHz OUT, 3-14
AUXILIARY INTERFACE , 3-13
BER ERR OUT, 3-18
BER MEAS END, 3-18
BER NO DATA, 3-18
BER SYNC LOSS, 3-19
BER TEST OUT, 3-18
COHERENT CARRIER OUT, 3-15
DATA CLK OUT, 3-14
DATA OUT, 3-14
EVENT 1, 3-16
EVENT 2, 3-16
HP-IB, 3-13
I OUT, 3-17
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LF OUTPUT, 3-3
Q OUT, 3-18
RF OUTPUT, 3-4
RS-232, 3-13
SWEEP OUT, 3-14
SYMBOL SYNC OUT, 3-13
TRIGGER OUT, 3-14

OVEN COLD annunciator , 3-10

P
pace, 4-133
Page Down softkey, 4-104, 4-127
Page Up softkey, 4-104, 4-127
pat tern  RAM, 5-2
PATTERN TRIG IN connector, 3-15
Pa t tern Tr igger  In  Pola r ity Neg Pos softkey, 4-127
phase modulat ion , 4-67

source, 4-71
sta r t  ra te, 4-71
stop ra te, 4-72
sweep t ime, 4-72
sweep t r igger , 4-72
tone 1 ra te, 4-73
tone 2 amplitude percen t  of peak , 4-73
tone 2 ra te, 4-73
turn ing off/on , 4-69
waveform , 4-74

phase modulat ion  devia t ion , 4-68
phase modulat ion  devia t ion  coupling, 4-69
phase modulat ion  ra te, 4-70
phase modulat ion  sweep t r igger

bus, 4-74
externa l, 4-74
immedia te, 4-77
t r igger  key, 4-79

Phase Ref Set  softkey, 4-37
phase, changing, 4-34
PN9 Mode Preset  Normal Quick softkey, 4-127
poin t  t r igger , 4-97, 4-99, 4-102, 4-107
Poin t  Tr igger  softkey, 4-104
power  cord, 1-3
power  cycles, number  of, 4-117
power  level (amplit ude modula t ion)

set t ing, 2-5
power  level (frequency modula t ion)

set t ing, 2-7
power  levels

set t ing, 2-2
Power  On Last  Preset  softkey, 4-128

power  on  symbol, 6-3
Power  On/Preset  softkey, 4-128
power  ou tput , 4-19
power  receptacle, 3-13
power  search , 4-17, 4-44
Power  Search  Manual Auto softkey, 4-18, 4-48
Power  Search  Reference Fixed Modula ted softkey, 

4-18
Power  Search  softkey, 4-18
power  supply

shut  down , 2-17
power  switch , 3-5, 4-80
power, set t ing, 2-2
PRAM, 5-2
prepar ing for  use, 1-1
Preset  ha rdkey, 3-4, 4-81
Preset  Language softkey, 4-129
Preset  List  softkey, 4-105
Preset  Normal User  softkey, 4-129
problems with  opera t ion , 2-16
Proceed With  Reconfigura t ion  softkey, 4-129
programming language, 1-6
PULSE annuncia tor , 3-10
Pulse ha rdkey, 4-82
PULSE IN connector , 3-7
pulse modula t ion , 4-82

in ternal rectangular , 4-83
in ternal squarewave, 4-83

Pulse Off On softkey, 4-83
Pulse Rate softkey, 4-84
Pulse softkey, 4-60
Pulse Source softkey, 4-84
Pulse Width  softkey, 4-85
pulsed LF ou tput , 4-60

Q
Q INPUT connector , 3-5
Q Offset  softkey, 4-49
Q OUT connector , 3-18
Quadra ture Skew softkey, 4-49

R
R annunciator , 3-10
rack mount  flanges, insta lla t ion , 1-2
RAM-based memory, 5-2
Ramp softkey, 4-10, 4-31, 4-60
RCDMA softkey, 4-130
rea r  panel overview, 3-12
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Recall ha rdkey, 3-6, 4-86
Recall Ref Osc Set t ing softkey, 4-130
Recall Reg softkey, 4-87
recalling inst rument  sta tes, 2-12
Receive Pace None Xon softkey, 4-130
Ref Osc Coar se softkey, 4-118, 4-130
Ref Osc Fine softkey, 4-131
Ref Oscilla tor  Source Auto Off On softkey, 4-37
Reference Oscilla tor  Adjustment  softkey, 4-130
registers

conten ts incorrect , 2-17
empty, 2-17

Remote Language softkey, 4-131
remote opera t ion

annunciator , 3-10
Rename File softkey, 4-131
repa ir, retu rn ing your  inst rument , 2-20
Reset  RS-232 softkey, 4-132
Restore Default  Signa l Polar it ies softkey, 4-132
Return , 3-4
Return  hardkey, 3-4, 4-89
returning your  inst rument , 2-20
Reverse Power  Protect ion  Normal HP8648 softkey, 

4-132
reverse power  protect ion  t r ips, 4-117
Rever t  to Default  Ca l Set t ings softkey, 4-49
RF frequency

set t ing, 2-2
RF OFF annuncia tor , 3-10
RF On/Off hardkey, 3-4, 4-90
RF output

low, 2-16
none, 2-16

RF OUTPUT connector , 3-4
RF output  power  level

set t ing, 2-3
r igh t  a r row key, 4-20
RS-232 Baud Ra te softkey, 4-133
RS-232 connector , 3-13
RS-232 Echo Off On softkey, 4-133
RS-232 Pace softkey, 4-133
RS-232 Timeout  softkey, 4-133
RTS On softkey, 4-134
RTS/CTS Pacing softkey, 4-134
RTS/CTS softkey, 4-134
RWCDMA softkey, 4-134

S
S annuncia tor , 3-10
safety, 6-1
safety not es, 6-2
sa les and service offices, 2-21
Save hardkey, 3-6, 4-91
Save Seq[n] Reg[nn], 4-94
Save User  Preset  softkey, 4-135
saving and recalling an inst rument  sta te, 2-12
saving inst rument  sta tes, 2-12
SCPI softkey, 4-135
screen  saver , 1-5
Screen  Saver  Delay softkey, 4-135
Screen  Saver  Mode softkey, 4-136
Screen  Saver  Off On softkey, 4-136
Select  Item softkey, 4-136
Select  Reg softkey, 4-94
Select  Seq softkey, 4-88, 4-95
Seq softkey, 4-137
ser ia l number, 4-117
service request  annuncia tor, 3-10
set t ing a  frequency reference and fr equency offset , 

2-3
set t ing AM depth, 2-5
set t ing AM ra te, 2-6
set t ing an  amplitude reference and amplitude offset , 

2-4
set t ing ca rr ier  frequency (amplitude modula t ion), 2-5
set t ing car r ier  fr equency (fr equency modula t ion), 2-7
set t ing FM devia t ion , 2-7
set t ing FM ra te, 2-8
set t ing frequency and power  levels, 2-2
set t ing in terna lly-genera ted amplitude modula t ion , 

2-5
set t ing power  level (amplitude modula t ion), 2-5
set t ing power  level (frequency modula t ion), 2-7
set t ing RF frequency, 2-2
set t ing the RF output  power  level, 2-3
set t ing up in ternally-generat ed frequency 

modula t ion , 2-7
Shape softkey, 4-137
sh ipment

checking, 1-2
signal genera t ion

insta lla t ion, 1-2
Sine softkey, 4-10, 4-31, 4-60, 4-77
Single Sweep softkey, 4-105
softkey descr ipt ions, 4-1
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softkey labels, 3-8
softkeys

# Poin ts, 4-96
ΦM Dev, 4-68
ΦM Dev Couple Off On , 4-69
ΦM Off On , 4-69
ΦM Path  1 2, 4-70
ΦM Rate, 4-70
ΦM Source, 4-71
ΦM Sta r t  Ra te, 4-71
ΦM Stop Ra te, 4-72
ΦM Sweep Time, 4-72
ΦM Sweep Tr igger , 4-72
ΦM Tone 1 Rate, 4-73
ΦM Tone 2 Ampl Percen t  Of Peak , 4-73
ΦM Tone 2 Rate, 4-73
ΦM Waveform , 4-74
Add Comment  To Seq[n] Reg[nn], 4-91
Adjust  Phase, 4-34
ALC BW Normal Nar row, 4-13
ALC Off On , 4-14, 4-42
Alt  Ampl Delta , 4-15
Alt  Ampl Off On , 4-15
Alt  Ampl Tr igger , 4-15
Alterna te Amplitude, 4-14
AM Depth, 4-2
AM Depth Couple Off On, 4-2
AM Off On , 4-3
AM Pa th 1 2, 4-3
AM Pa th 1 2 WB, 4-3
AM Rate, 4-4
AM Source, 4-4
AM Sta r t  Ra te, 4-5
AM Stop Ra te, 4-5
AM Sweep Time, 4-6
AM Sweep Tr igger , 4-6
AM Tone 1 Rate, 4-6
AM Tone 2 Ampl Percen t  Of Peak, 4-7
AM Tone 2 Rate, 4-7
AM Waveform , 4-7
Ampl, 4-96
Ampl Offset , 4-16
Ampl Ref Off On , 4-16
Ampl Ref Set , 4-16
Ampl Sta r t , 4-97
Ampl Stop, 4-97
ARB, 4-111
ARB Cata log Types, 4-111
At ten  Hold Off On , 4-17
Binary, 4-111
Bit , 4-111
Black Pixels Screen  Test , 4-112

Brightness, 4-112
Burst  Envelope Off On , 4-43
Burst  Gate In  Pola r ity Neg Pos, 4-112
Burst  Source, 4-43
Bus, 4-7, 4-22, 4-51, 4-74, 4-97
Calibra te Select ed Items, 4-112
Calibra t ion  Type User  Full, 4-44
Catalog Type, 4-113
CDMA, 4-113
Clear  Error  Queue(s), 4-113
Clear  Text , 4-92, 4-114
Configure List  Sweep, 4-97
Configure Step Sweep, 4-98
Copy File, 4-114
Data  Clock Out  Polar ity Neg Pos, 4-115
Data  Clock Polar ity Neg Pos, 4-115
Data  Out  Pola r ity Neg Pos, 4-115
Data  Pola r ity Neg Pos, 4-116
DATA/CLK/SYNC Rear  Outputs Off On , 4-115
DC, 4-51
DCFM/DCΦM Cal, 4-22, 4-74
Delet e All List  Files, 4-116
Delet e All Sequences, 4-86, 4-92
Delet e File, 4-98, 4-116
Delet e Item , 4-98
Delet e Row, 4-98
Diagnost ic Info, 4-117
Display, 4-117
DMOD, 4-118
Do Power  Search , 4-17, 4-44
Dual Sine, 4-8, 4-22, 4-52, 4-74
DWCDMA, 4-118
Dwell Type List  Step, 4-99
Edit  Item , 4-99
Edit ing Keys, 4-93, 4-118
Edit ing Mode Inser t  Replace, 4-93, 4-118
Error  In fo, 4-119
Event  1 Polar ity Neg Pos, 4-119
Event  2 Polar ity Neg Pos, 4-119
Execute Ca l, 4-44
Ext , 4-8, 4-23, 4-52, 4-74
Ext  1 AC-Coupled, 4-8, 4-23, 4-75
Ext  1 DC-Coupled, 4-8, 4-23, 4-75
Ext  2 AC-Coupled, 4-9, 4-24, 4-76
Ext  2 DC-Coupled, 4-9, 4-24, 4-76
Ext  I/Q, 4-45
Ext  I/Q Phase Pola r it y Normal Inver t , 4-45
Ext  Pos, 4-99
Ext1 DC, 4-44
Ext2 DC-Coupled, 4-82
Fast  Pu lse Off On, 4-82
FCDMA, 4-119
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FIR, 4-119
FM Dev, 4-25
FM Dev Couple Off On , 4-25
FM ΦM, 4-24
FM ΦM Normal High  BW, 4-76
FM Off On , 4-26
FM Path 1 2, 4-26
FM Rate, 4-27
FM Source, 4-27
FM Sta r t  Rate, 4-28
FM Stop Ra te, 4-28
FM Sweep Time, 4-28
FM Sweep Tr igger , 4-29
FM Tone 1 Ra te, 4-29
FM Tone 2 Ampl Percen t  Of Peak, 4-29
FM Tone 2 Ra te, 4-30
FM Waveform , 4-30
Freq, 4-99
Freq Mult iplier , 4-35
Freq Offset , 4-35
Freq Ref Off On , 4-36
Freq Ref Set , 4-36
Freq Star t , 4-100
Freq Stop, 4-100
Freq&Ampl, 4-100
FSK, 4-119
Funct ion  Generator , 4-52
FWCDMA, 4-120
Goto Bot tom Row, 4-100
Goto Middle Row, 4-101
Goto Row, 4-101
Goto Top Row, 4-101
Hardware Opt ions, 4-120
Help Mode Single Cont , 4-120
High  Crest  Mode Off On , 4-45
HP8648A/B/C/D, 4-121
HP8656B,8657A/B, 4-121
HP8657D NADC, 4-121
HP8657D PDC, 4-122
HP8657J  PHS, 4-122
HP-IB Address, 4-122
HP-IB/RS-232, 4-123
I Offset , 4-46
I/Q, 4-124
I/Q Adjustments, 4-46
I/Q Adjustments Off On , 4-46
I/Q Calibra t ion , 4-46
I/Q Gain , 4-47
I/Q Off On , 4-47
I/Q Source, 4-47
Immediat e, 4-9, 4-30, 4-52, 4-77, 4-102
Inser t  Item , 4-102

Inser t  Row, 4-102
Insta lled Board Info, 4-123
Inst rument  Adjustments, 4-123
Inst rument  In fo/Help Mode, 4-124
Int  Burst , 4-48
In t  I/Q, 4-48
In ternal, 4-10, 4-30, 4-77
In ternal Modula t ion , 4-53
In ternal Pulse, 4-83
In ternal Square, 4-83
Inverse Video Off On , 4-124
labels, 3-8
LF Out  Amplitude, 4-53
LF Out  Freq, 4-53
LF Out  Off On , 4-54
LF Out  Per iod, 4-54
LF Out  Source, 4-55
LF Out  Star t  Freq, 4-55
LF Out  Stop Freq, 4-56
LF Out  Sweep Time, 4-56
LF Out  Sweep Tr igger , 4-57
LF Out  Tone 1 Freq, 4-57
LF Out  Tone 2 Ampl % Of Peak, 4-58
LF Out  Tone 2 Freq, 4-58
LF Out  Waveform , 4-59
LF Out  Width , 4-59
List , 4-124
Load From Selected File, 4-102
Load List  From Step Sweep, 4-103
Load/Store, 4-103
loca t ion , 3-5
Manual Mode Off On , 4-103
Manual Poin t , 4-103
MCDMA, 4-124
MDMOD, 4-125
MDWCDMA, 4-125
Memory Ca ta log, 4-124
MFCDMA, 4-125
MFWCDMA, 4-125
Mod Sta tus Info Off On , 4-126
Mode 1 Opt imize <10kHz Offset , 4-36
Mode 2 Opt imize >10kHz Offset , 4-36
Modify License Key, 4-125
Modula t ion  Cata log Types, 4-126
MTONE , 4-126
Noise, 4-10, 4-31, 4-59, 4-77
NVARB, 4-126
Off, 4-104, 4-126
Opt imize Φ Noise, 4-37
Page Down , 4-104, 4-127
Page Up, 4-104, 4-127
Pa t tern  Tr igger  In  Pola r ity Neg Pos, 4-127
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Phase Ref Set , 4-37
PN9 Mode Preset  Normal Quick , 4-127
Poin t  Tr igger , 4-104
Power  On Last  Preset , 4-128
Power  On/Preset , 4-128
Power  Search , 4-18
Power  Search  Manua l Auto, 4-18, 4-48
Power  Search  Reference Fixed Modula ted, 4-18
Preset  Language, 4-129
Preset  List , 4-105
Preset  Normal User , 4-129
Proceed With Reconfigura t ion , 4-129
Pulse, 4-60
Pulse Off On , 4-83
Pulse Ra te, 4-84
Pulse Source, 4-84
Pulse Width , 4-85
Q Offset , 4-49
Quadra ture Skew, 4-49
Ramp, 4-10, 4-31, 4-60
RCDMA, 4-130
Reca ll Ref Osc Set t ing, 4-130
Reca ll Reg, 4-87
Receive Pace None Xon , 4-130
Ref Osc Coarse, 4-118, 4-130
Ref Osc F ine, 4-131
Ref Oscilla tor  Source Auto Off On , 4-37
Reference Oscilla tor  Adjustment , 4-130
Remote Language, 4-131
Rename File, 4-131
Reset  RS-232, 4-132
Restore Default  Signal Pola r it ies, 4-132
Reverse Power  Protect ion Normal HP8648, 4-132
Rever t  to Default  Cal Set t ings, 4-49
RS-232 Baud Ra te, 4-133
RS-232 Echo Off On , 4-133
RS-232 Pace, 4-133
RS-232 Timeout , 4-133
RTS On , 4-134
RTS/CTS, 4-134
RTS/CTS Pacing, 4-134
RWCDMA, 4-134
Save User  Preset , 4-135
SCPI, 4-135
Screen Saver  Delay, 4-135
Screen Saver  Mode, 4-136
Screen Saver  Off On , 4-136
Select  It em , 4-136
Select  Reg, 4-94
Select  Seq, 4-88, 4-95
Seq, 4-137
Shape, 4-137

Sine, 4-10, 4-31, 4-60, 4-77
Single Sweep, 4-105
Software Opt ions, 4-137
Square, 4-10, 4-31, 4-60, 4-78
Sta r t  Frequency, 4-50
Sta te, 4-137
Step Dwell, 4-105
Step/Knob Ra t io, 4-138
Stop Frequency, 4-50
Store Ref Osc Set t ing, 4-138
Store To File, 4-105
Sweep, 4-106
Sweep Direct ion  Down Up, 4-106
Sweep Repeat  Single Cont , 4-106
Sweep Tr igger , 4-107
Sweep Type List  Step, 4-107
Swept  Sine, 4-11, 4-31, 4-61, 4-78
Symbol Sync Out  Polar ity Neg Pos, 4-138
Symbol Sync Polar ity Neg Pos, 4-138
Transmit  Pace None Xon , 4-139
Tr iangle, 4-11, 4-32, 4-61, 4-78
Trigger  In  Polar ity Neg Pos, 4-11, 4-32, 4-61, 4-78
Trigger  Key, 4-12, 4-32, 4-62, 4-79, 4-107
Trigger  Out  Polar ity Neg Pos, 4-12, 4-33, 4-62, 

4-79, 4-108
Unselect  All It ems, 4-117
Unselect  Item , 4-117
UWCDMA, 4-139
View Next  Er ror  Message, 4-139
View Previous Error  Message, 4-140
WCDMA, 4-140
White P ixels Screen  t est , 4-140

software opt ion
enabling, 2-15

Software Opt ions softkey, 4-137
Square softkey, 4-10, 4-31, 4-60, 4-78
standby LED, 3-5
standby symbol, 6-3
Star t  Frequency softkey, 4-50
State softkey, 4-137
sta tement  of compliance, 6-5
Step Dwell softkey, 4-105
step sweep

configur ing, 2-9
crea t ing, 2-9

step sweep (cont inuous)
tu rn ing on , 2-10

step sweep dwell t ime, 4-105
step sweep poin ts, 4-96
step sweep, creat ing, 2-9
Step/Knob Rat io softkey, 4-138
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Stop Frequency softkey, 4-50
Store Ref Osc Set t ing softkey, 4-138
Store To File softkey, 4-105
sweep

crea t ing, 2-9
list  not  reca lled, 2-17
list  poin ts, edit ing, 2-10
stepped, configur ing, 2-9
t r igger ing point -by-poin t , 4-104
turn ing off, 4-104

SWEEP annuncia tor , 3-10
Sweep Direct ion  Down Up softkey, 4-106
sweep list  dwell t ime, incorrect , 2-18
sweep mode

turn ing off, 2-17
SWEEP OUT connector , 3-14
Sweep Repea t  Single Cont  softkey, 4-106
Sweep softkey, 4-106
sweep t r igger

bus, 4-97
externa l, 4-99
immedia te, 4-102
tr igger  key, 4-107

Sweep Tr igger  softkey, 4-107
Sweep Type List  Step softkey, 4-107
Sweep/List  ha rdkey, 4-96
Swept  Sine softkey, 4-11, 4-31, 4-61, 4-78
switch , power , 3-5
SYMBOL SYNC input  connector , 3-7
SYMBOL SYNC OUT connector , 3-13
Symbol Sync Out  Polar ity Neg Pos softkey, 4-138
Symbol Sync Polar ity Neg Pos softkey, 4-138

T
T annuncia tor , 3-11
ta lk mode annuncia tor , 3-11
temperature requ ir ements, 1-4
text  area , 3-9
Transmit  Pace None Xon softkey, 4-139
Tr iangle softkey, 4-11, 4-32, 4-61, 4-78
Tr igger  ha rdkey, 3-3, 4-109
TRIGGER IN connector, 3-14
Trigger  In  Pola r ity Neg Pos softkey, 4-11, 4-32, 4-61, 

4-78
Tr igger  Key softkey, 4-12, 4-32, 4-62, 4-79, 4-107
TRIGGER OUT connector , 3-14
Tr igger  Out  Polar ity Neg Pos softkey, 4-12, 4-33, 

4-62, 4-79, 4-108
troubleshoot ing, 2-16

can’t  turn  off help mode, 2-18
empty registers, 2-17
incorrect  LF ou tpu t  signa l, 2-18
incorrect  register  con ten ts, 2-17
incorrect  sweep list  dwell t ime, 2-18
no modula t ion  a t  RF output, 2-17
no RF output , 2-16
opt iona l featu res not  working, 2-16
power  supply shut  down , 2-17
RF output  too low, 2-16
signa l genera tor  locked up, 2-19
sweep list  not  r eca lled, 2-17
turn ing off sweep mode, 2-17

turning on  a  step sweep (cont inuous), 2-10
turning on  amplitude modulat ion , 2-6
turning on  frequency modulat ion , 2-8
turning on  list  sweep for  a  single sweep, 2-11

U
UNLEVEL annuncia tor , 3-11
UNLOCK annuncia tor, 3-11
Unselect  All Items softkey, 4-117
Unselect  Item softkey, 4-117
up a r row key, 4-20
Upda te in  Remote softkey

softkey, Upda te in  Remote, 4-139
usage requ irements, 1-4
user  files

copying, 5-4
delet ing, 5-4
renaming, 5-4
viewing, 5-3

Ut ility ha rdkey, 4-111
UWCDMA softkey, 4-139

V
vent ila t ion, 1-4
vent ila t ion  requ irements, 1-4
ver ificat ion , opera t ion, 1-7
View Next  Error  Message softkey, 4-139
View Previous Er ror  Message softkey, 4-140
volat ile memory, 5-2

W
warning sign, 6-2
WCDMA softkey, 4-140
White P ixels Screen Test  softkey, 4-140
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