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WARRANTY 

Wavetek warrants that all products manufactured by Wavetek conform to published Wavetek 
spectiica!ions and are free from defects in materials and workmanship for a period of one (1) year from 
:he date ot delivery when used under normal conditions and within the service conditions for which 
:hey were furnished. 

The obligation o: Wavetek arising from a Warranty claim shall be limited to repairing, or at its option, 
replacing without charge, any product which in Wavetek's sole opinion proves to be defective within 
the scope of the Warranty. In the event Wavetek is not able to modify, repair or replace non- 
conforming defective parts or components to a condition as warrantied wlthin a reasonable time after 
receipt thereof, Buyers shall be credited for their value at the original purchase price. 

Wavetek must be notified in writing of the defect or nonconformlty wlthin the Warranty period and the 
affected product returned to Wavetek'sfactory orto an authorized service centerwithin (30) days atter 
discovery of such defect or nonconformity. 

For ~roduct  warranties requiring return to Wavetek, products must be returned to a service facllity 
designated by Wavetek. Buyer shall prepay shipping charges, taxes, duties and insurance for 
products returned to Wavetek for warranty service. Except for products returned to Buyer from 
another country, Wavetek shall pay for return of products to Buyer. 

Wavetek shall have no responsibility hereunder for any defect or damage caused by improper 
storage, improper installation, unauthorized modification, misuse, neglect, Inadequate maintenance, 
accident or for any product which has been repaired or altered by anyone other than Wavetek or its 
authorized representative and not in accordance with instructions furnished by Wavetek. 

Exclusion of Other Warrantles 

The Warranty described above Is Buyer's aole and exclueive remedy and no other warranty, 
whether written or oral, Is expressed or implted. Wavetak epedflcally dlaclarma the lmplled 
warranties of merchantabllltyandfltnessfor a particular purpose. Nostatement, representation, 
agreement, or understanding, oral or written, made by an agent, distrlbutor, representative, or 
employee of Wavetek, which is not contained in the foregoing Warrantywlll be binding upon Wavetek, 
unless made in writing and executed by an authorized Wavetek employee. Under noclrcumstancea 
shall Wavetek be liable for any dlrect, indirect, special, incidental, or consequential damagea, 
expenses, Losses or delays (Including loss of profits) baaed on contract, tort, or any other legal 
theory. 
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SAFETY FIRST 

PFIOTECT YOURSELF. Follow these precautions: 

Don't touch the outputs of the instrument or any exposed test wiring carrying the 
output signals. This instrument can generate hazardous voltages and currents. 

Don't bypass the VXI chassis' power cord's ground lead with two-wire extension 
cords or plug adaptors. 

Don't disconnect the green and yeilow safety-earth-ground wlre that connects the 
ground lug of the VXI cha sis power receptacle to the chassis ground terminal 
(marked with @ or A 1. 

Don't hold your eyes extremely close to an rf output for a long time. The normally 
nonhazardous low-power rf energy generated by the instrument could possibly 
cause eye injury. 

Don't energize the VXI chassis until directed to by the installation instructions. 

Don't repair the instrument unless you are a qualifled electronics technician and 
know how to work with hazardous voltages. 

Pay attention to the WARNING statements. They point out situations that can 
cause injury or death. 

Pay attention to the CAUTION statements. They point out situations that can 
cause equipment damage. 
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GENERAL 

1.1 THE MODEL 1370 

The MODEL 1370 is a three function (sine, triangle, 
somuare] 'C size \/XI Programmable SweepiFunc tion 
Geqer80r. I! car. operate as a continuous, trig- 
gered, gated or burs: signal source at output 
arnpiit~des up to 20 Vpp. Additionally, the Model 
1370 can be programmed for dc and 'external 
wid!h (two level output determined by external 
s~gna! and programmable trigger reference level). I t  
has bi-directional frequency sweep capabiliry within 
t i e  frequency range of .01 Hz and 12 MHz, with 
either linear or logar~thmic sweep characteristic. 
i 3 e  ourDu; level is swecified from 10 mV to 10 Vpp 
!nto SOR rerm~nation, and 20 mV to 20 Vpp inro an 
oDen circclit with 3.5 digits of resolution. Offset can 
be programmed to vary the waveiorm's base line up 
ro 2 1 OV, or in the dc function, vary the dc outpu!. The 
kmc!ion output is protecred from external over- 
voliages up to 1 C3V peak. Activation of the protection 
circui!~ sets error status bits monitored by the VXI 
son?roller. 

Conirol of the sweepifunction generator adheres to 
:he SCPl (Standard Commands for Programmable 
Insrrumenls) industry standard language for remote 
in~lrurnent programming. 

1.2 SPECIFICATIONS 

1.2.1 Functions 

Prqrammable sine, triangle, square, square com- 
?;men!, external width, or dc. 

1.2.2 Operating Modes 

Continuous: 
Oulput continuous at programmed frequency. Fre- 
quency can be modified via the VCG IN. 

Trlggered: 
3u!pill quiescent until triggered by an exrernal 
signal, a TTLTRG signal, or a VXI bus command, 
lhen generates one cycle of the programmed ire- 
quency 

Gated: 
S~mlar to ti~ggered mode except output continues 
for the Gurat~on of gate signal. The last cycle started 
IS czm~lered. 

Burst: 
Programmable numoer of waveform cycles I.! a 
ourst. Burst length, initiated by the tr~gger s~gnal, is 
programmable between 2 and 2wcycles. ivlaxinum 
burst rate is 12 MHz. 

1.2.3 Frequency Range: 
0.01 Hz to 12 MHz. 

1.2.4 Outputs 

Functlon Output: 
Waveforms from 0.01 to 10 Vpp into 508 ((3.02 :o 
20 Vpp into r50  k8). DC or offset programmaole 
from -5V to +5V into 50Q (-10V to +10V inro r3C kR). 
Programmable on or off (Zoff >5C3 rc 8 ) .  Absolute 
peak amplitude plus offset may not exceed 5 V  Inlo 
50R (10V into 250 kQ). 

Source Impedance: 50Q. 

Protection: Output protected t o t  1 OOi/ 
peaks. 

Sync Output: 
TTL level square wave into 50Q at programmed 
frequency. In addition, the Sync Output may be 
programmed to drive any of the eight TTLTRG' lmes 
on the VXI backplane. 

TTL Compatible: 50.4 to 22.4 V into 50R, 
r0 .8  to r4.8 V into 253 kR. 

Source impedance: 509 

Timing; Concurrent with fl;nc:ion 
output in square; lags sme 
and triangle by 93' 

Prolection: Output protected to * ? 5  V 
inputs. 

Sweep Output: 
Linear 0 V to +tO V (open circuit) ramp signai 
occurring during a frequency sweep. Instanra- 
neous value of ramp voltage indicates percent ttmE 
completion of frequency sweep. 

Amplitude: 0 V t 5CO mV at sta:: a' 
sweep, inoeasrqg to I 1OV 
2 SCO mV at sweeo stop. 
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Output protected to -. 15 V 
Inputs. 

I .2.5 Frequency Sweep 

Tie SVEEP OClT 3NC IS  actwe w~th 2 Sweep Mode 
se1ec:e3, aq.2 1nzs:lve 2t other rimes. 

Sweep Modes: 

Co?:~r;wus S w e e ~  and ,9eser (CRESet): 
Cont~nuously sweeps from programmed 
start frequency to programmed stop fre- 
quency, resets to start frequency and be- 
gins a new sweep. Repeats continuously at 
:ne soec~fied sweep tlme. 

Soni:,wous Sweep and Reverse (CREVerse): 
Con:lnaously sweeps from start frequency 
ta stop freauency and back to start fre- 
aJency. Repeats conr~nuously at the speci- 
fied sweep ilme. 

Triggered Sweep and Reset (TRESet): 
Programmed srart frequency is generated 
continuously until the Model 1370 receives 
a trlgger, which will initiate one sweep to the 
programmed stop frequency then a reset to 
:he slart frequency. 

Tvggeren' Sweep and Reverse (TREVerse): 
Programmed start frequency is generated 
canrlnuously untll atrlgger signal IS received, 
ivh~cP, will rnjliate one sweep from the start 
ireauency lo the stop frequency. The gen- 
eraror immed~ately sweeps back to the start 
freouency and holds for another trigger. 

Tiiggered Sweep and Hold (HRESet): 
Programmed start frequency is generated 
cmtlnuously until atrigger signal isreceived, 
lsnich will initiafe one sweep from the start 
frequency to the stop frequency. Tne gen- 
erator holds al the stop frequency until re- 
ceipt ol 2 second trigger which ramps it 
bacK to the start frequency, where it  holds 
iv another trigger cycle. 

Tr!g_oered Sweep and Ho ld  with Reverse 
(H8EVerse): 
Picgrarnmed siar! frequency is generated 
cor;hiuously until atrigger signal isrece~ved. 
v~hlch will initiate one sweep from the start 
irequency to the slop frequency. The gen- 
eralor ?~olds at the stop frequency until re- 
m o t  of a second trigger which sweeps it 
back to the start frequency, where it holds 
fa: another trigger cycle, 

i&mual Sweep (ivlANual): 
Outpu: frequency is programmed behveen 

start and slop frequencies Witr :he ald 3' 

the SWEEP OUT voltage, used for 3res,se!y 
setting up sweep cha:acteristics. 

Direction: 
Sweep direct~on is programmable elther up or dowo 
in all modes. 

Lln/Log: 
Frequency sweep characteristic programmaoie for 
elther llnear or logarithmic. 

Time: 
The duration of one swept transition between start1 
stop frequencies, programmed from 10 ms to 1COs 

Flyback Time: 
c1 ms. 

Resolution: 
A maximum of 4096 points per second (244 ps per 
point). 

Accuracy: 
+0.2% for sweep time, +(2% of setting + 2% of 
range) for startistop frequencies (see range defini- 
tions in Table 1-7). 

Range: 
Maximum calibrated range IS 1CO:l ratlo of 
startlstop frequencies. Wider range accepted on a 
single range (see Table 1-1) with a device speclf~c 
error generated. Ratio of startistop values I~rnlted 
only by lowest practically achievable value; excep: 
for upper values r 10 M H z ,  then lower value limlted 
to 22 MHz. The greater of rhe start or stop frequen- 
cies determines the selected range. 

Trlgger Source: 
May be from the external input, internal trrgger 
source, the l lLTRG' lines, the 'TRG command, or 
the Word Serial Trigger command. 

Trlgger Width: 
Minimum of 0.5 ms for a sweep time 51s. For 
sweep time >Is ,  minimum width is (.OCOS'sweep 
time). 

1.2.6 Inputs 

VCG In: 
z 12V Into 10 kR, for up to 1200:l frequency change. 
i 1OV gives the 100C:l range maximum; + 12V gives 
20% overrange. The Model 1370 uses nine internally 
selected frequency ranges (FR), where: 

FR = 102. 101, ... .o r  106Hz, perTable 1-1: 

An internal voltage (FRQ) between 1 and 12 volts IS 

used as the multiplier of FR to set the output fre- 
quency. If the VCG input is used, it is summed with 
FRQ and the output frequency IS: 

Frequency = (FRQ + VCG) * FR H z  
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Table 1-1. Frequency Ranges 

Range Programmed CW or 1200:1 
(FR) I upper sweep value 

t 
VCG range 

10.0 kHz to 12 MHz 

1 .OO kHz to 1.20 MHz 

100 Hz to 120 kHz 

10.0 Hz lo 12.0 kHz 

1.00 Hz to 7.20 kHz 

100 mHz to 120 Hz 

10.0 mHz lo 12.0 Hz 

1.03 mHz to 1.20 Hz 

100 uHz to 120 rnHz 

+ r.: 
~l ' :.00 MHz to 12.0 MHz 

i 
!C' 1 103kHzto999kHz 
, n4 
I d  a 10.0 kHz to 99.9 kHz 

!Iq.!ne:e FRQ and VCG are In volts. A sum of 9.99 V 
yves  mzx~mum range, and 12V gives 20% 
overrange. 

Slew Rate: 1 .O V / p  

1 Y 

i 02 

VCG IN accuracy: 24% 

1 .OO kHz to 3.93 kHz 

100 Hz ro 999 Hz 

10.0 Hz to 99.9 Hz 

1.30 Hz to 9.99 Hz 

1C3 nHz to 999 mHz 

Trlg In: 
F~xeo T L  compat~ble !rigger level at 1.2 V. Trigger 
is ?rograrnmable toeither negativeor positive slopes. 
In add~t~on, any one of the eight TTLTRG'linesonthe 
\/XI backplane can be selected as the trigger input. 

I tO.OmHilo99.9mHz 

;dax;mum Rafe: 12 MHz (24 MHz for Exter- 
nal Width). 

M~nirnum Wdtn: 20 ns (except triggered 
sweep modes). 

Input Protection: 
Inputs protected against s50V 

1.2.7 Precision 

Frequency 

Resolution: 3-1/2 digits. 

Accuracy: 22%. 

9ep eafaSitiry: * 1 % for 24 hours. 

Amplitude 

Rssolutiont 3-112 digits or 2.5 mV when 
absfpeak amplitude + off- 
set] >0.5V; 3-1/2 digits or 
0.25 mV when abs[peak 
amplitude + offsel] s0.5V. 

Normal 
sweep range 

1CO kHz to 10.0 MHz 

2.00 MHz to 12.0 MHz 

10.0 kHz to 999 kHz 

1 .C3 kHz to 99.9 kHz 

100 Hz to 9.99 kHz 

10.0 Hz to 999 Hz 

1.03 Hz lo 99.9 Hz 

100 mHz.to 9.99 Hz 

10.0 mHz to 999 mHz 

7 .OO mHz to 99.9 mHz 

Lowest 
practlcal value 

iO.0 kHz 

2.C3 UHz 

1 .C3 kHz 

100 Hz 

10.0 Hz 

1 .OO Hz 

100 mHz 

10.0 mHz 

1 .OO mHz 

100 pH2 

Accuracy: *(2% + 5mV) for 0.1 tc 
1 Vpp (abs(peak amplitude 
+ offset] s0.5Vj; ~ ( 2 %  + 
20 mV) for 1 .O1 to 10 Vp?. 
* 40 mV for all other. 

Repeatability (24 HrsJ:* ( 1 % + 1 0 mV). 

Flatness: k0.1 dB to lOOkHz, 
s 1.5 dB io 12 MHz for out- 
put at 5Vp-p. Reference is 
1 kHz. 

Offset 

Resolution: 3-1 /2 digits or 2.5 mV wnen 
abslpeak ampliruae + off- 
set] >OW; 3 112 digits or 
0.25 mV when abslpeak 
amplitude + offset] 50.3.. 

Accuracy: *40 mV in dc function. 

Repeatability (24 Hrs): s (?  YO + 20 mV). 

I .2.8 Waveform Quality 

Sine Distort~on: (5 Vpp)Total Harmonic Dis- 
tortion (THD) less tran 
05%, 10 mHz to 99.9 kHz. 

NoharmonicsaSove: - 4 0 d B c ,  100 kHz tc! 
999 kHz, -30 ~ B c ,  1 MHz io 
12 MHz. 

Time Symmetry: = ( I %  + 8ns). 

Square Transition: < I5  ns fcr sSVpp. < I  7 ns 
for > 5Vpp. 
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1.3 GENERAL 

1.3.1 SCPl Programming 
,- ,-,ontor--s ro SCPl Version 1.0 and IEEE-4ee.2 stan- 
G Z ~ C  manoatec commclds Rc31 [eve! commancis 
~ v u d e  

D1AGnostic MODE OUTPut 
SOURce STATUS SYST em 
TRlGger 

I .3.2 VXI Interface 
hiessaae based, 256 byte input buffer. Suppons the 
f,-, .,,i,~mg +. , subsets/prolocols: 

A1 6 0 16 Master, A1 6 D l  6 Slave; 
VXI bus Instrument Protocol ( I ) ;  
VXI bus IEEE-488.2 Instrument Protocol (14); 
Event Generator, Response Generator; 
DC (Dynamic Configuration) Device, 

t 3.3 Environmental 

Temperalure Range: 25°C + 10°C tor specifled 
operation. 

3~erat ing:  0°C to 50°C within toler- 
ances rwice normal specl- 
fications. 

Srorage: -40°C lo +71°C (RH not 
controlled). 

M'arm-up T~me: 20 mrnutes forspecifiedop- 
eration. 

Altitude: 

O~erating: Sea levei !o f3,SCS f: 

Storage: Sea level to 43.3CS f!. 

Rela!ive Humidity (non-condensing): 

0°C to i lOaC: no1 controlled. 

+ll°C to 40°C:  95i5-36 RH max. 

+3l "C to +40eC: 75t5% RH max. 

+41°C to +50aC: 4555% RH max 

Dimensions: Single slot, 'C size VXI 
module. (30 x 260 x 353 
mm). 

Weigh!: €1.6 kg (3.5 ID). 

1.3.5 Power 

Tofa/: < 24 Wans 

Voltage Peak Current Dynarnlc Current 
+24 Vdc 400 mA 150 mA 
+5 Vdc 909 mA 109 mA 
-2 Vdc 50 mA 5 mA 
-5.2 Vdc 50 mA 5 mA 
-24 Vdc 350 mA 100 mA 

1.3.6 Rellablllty 
>20,050 hours MTBF at 25"C, ground benign. 
MIL-HDBK-217 calculation at 50% componentsrress. 

1.3.7 Normal Ume 
Within a VXI mainframe with cooling air. Maximum 
airflowrequirementfor 10°C rise is0.06 mm (.C925 in) 
H,O at 0.8 llsec (1 -7 CFM). 

1.3.8 Safety 
MIL-T-28800D, UL-1244, and the VXI System Specl- 
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PREPARATION 

2.1 RECEIVING INSPECTION 

Check the shipment at the time of delivery and 
inspect each box for damage. Describe any box 
damage and list any shortages on lire delivery 
involce. 

2.1.1 Unpacking lnstructlons 

Unpack the boxes. Unpack the boxes in a 
clean and dry environment. Save all the pack- 
Ing material In case the instrument must be 
returned for repair. 

Inspect the shlpment for damage. Inspect 
the equipment carefully for any signs of me- 
chanical damage regardless of the condition of 
the shipping boxes. 

If necessary, flle a clalm, In the case of 
mechanical damage, call the snipper immedi- 
ately and start the claim process 

Call Wavetek. Call Wavetek's Customer Ser- 
vice representative (6 I 9  279-2200) to inform 
them that the shipment arrived damaged. 
Please be prepared to provide a detailed dam- 
age repon. 

Follow these steps when you return equioment to 
Wavetek: 

1 .  Save the packlng matertal. Always return 
equipment in its original packing material and 
boxes. If you use in-adequate material, you'll 
:lave to pay to repair any shipping damage as 
carriers won't pay claims on incorrectly packed 
equipmeni. 

2. Call Wavetek Customer Servlce and ask for 
a return authorlzatlon. The Wavetek Cus- 
t n e r  Service representative (619 279-2200) 
wll zsk for your name. telephone number, com- 
pany name, equipment type, model number, 
serial number, and a description of the prob- 
lem. 

3. Pack and shlp the equipment, 

2.2 PREPARATION FOR STORAOE OR 
SHIPMENT 

2.2.1 Packaglng 

If at all possible, always use the original shipping 
container. However, when using packing materials 
olher than !he original, use the following guidelines: 

1. Wrap the Model 1370 in ESD sensitive packing 
material. 

2. Use a double-walled cardboard shipping con- 
tainer. 

Protect all sides, including the top and bottom, with 
shock absorbing material (minimum of 2 inch thick 
material) to prevent movement of the Model 1370 
within the container. Seal the shipping container 
with approved seating tape. Mark "FRAGILE" on all 
sides, top, and bottom of the shipping container. 

2.2.2 Storage 

The Model 1370 should be stored in a clean, ary 
environment. In high humidity environments, pro- 
tect the Model f 370from temperaturevariations that 
could cause internal condensation. The tollowing 
environmental conditions apply to both shippng 
and storage; 

Temperature -40°C to +7iaC 
Relative Humidity not controlled, 

non-condensing 
Altitude ~40300  f! (1 2192 m) 
Vibrat~uion < 29 
Shock c 40g 

2.3 PREPARATION FOR USE 

Paragraph 2.3 covers the following topics: 
Logical Address Selection 
Data Transfer Bus Arbitration 
Installation 

2.3.1 loglcal Address Selection 

The VXI chassis Resource Manager identifies units 
in the system by the unit's lcgical address. The VXI 
logical address can range from 0 to 255 However, 
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aadresses 0 an0 255 are reserved for special func- 
!ions. Address 0 identifies [he Resource Manager. 
Acaress 255 permits the Resocrrse Manager to 
dynamically address the unit based on the units VXI 
chass~s SIO:. 

T3 change the Model 1370's logical address, use 
!he eight position DIP swltch (figure 2-1) accessible 
from the side panel. The Model 1370 uses binary 
values (2' to Z7) to set the address using tke actwe 
low address switch. This means the OFF position 
represents a log~cal 1. Conversely, an ON position 
FeDresenrs a logical 0. Switch position number one 
IS the least s~gnificant bit of the address, Insert A in 
iiglrre 2-1 illustrales a switch set lo a logical address 
of 3 

Vdavetek ships the Model 1370 with a logical ad- 
dress of 255 for Dynamic Configuration, Refer to 
msert 0 in figure 2-1. 

2.3.2 Data Transfer Bur Arbltration 

The Model 1370 has VMEbus Mastership capabil~ly 
This means the SweepIFunction Generator, when 
enabled, sends Responses and Events as signals ro 
i1sCommander. The Model 1370 cannot drive the 
interrupt lines. 

The Model 1370 is configured as a level 3 requestor 
by the factory. The level 3 Bus Request and Bus 
Grant linesare used (BR3', BG31N', and BG30UTm). 
The other Bus Grant lines are daisy-chained by 
jumpers. The VMEbus specifications describe three 
priority schemes: Prioritized, Round-robin, and Single 
level. The Prioritized arbitration assigns the bus 
according to a fixed priority scheme where each of 
four bus lines has a priority from highest (BR3') ro 
lowest (BRO'). Round-robin arbitration assigns the 
bus on a rotating basis. Single level arbitration only 
accepts requests on BR3'. 

ADDRESS 

( , 255 

"----' 

Flgure 2-1. Set the Logical Addre88 
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Flgure 2-2. Bus Arbitration Level Jumpers 
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I' a bltferenl requeslor levei is required, the jumpers 
mus! be changed. The following instructions and 
f,gure 2-2w1ll a ~ d  ir, recoifigurlng the Model 1370 to 
a new ievel. Refer lo the VMEbus specification for 
more infor natiar on ' daia transfer bus arbitration'. 

CAUTION 

The Sweep/Functlon Generator 
cont~ins CMOS devlces which are 
sensltlve to statlc eiectrlclty, 
When performing the bus arbltra- 
tlon level change, statlc electric- 
ity dlscherge straps should be 
worn. 

Remove the four flat head screws on the Model 
1370 left s~de  panel, remove the panel. 

Remove the four pan head screws holdmg Ihe 
VXI Interface card to the main Sweep/Function 
Generator board 

Slowly and gently li l t the VXI Interface card up 
frorri the Fclnction Generator board. Cons~der- 
aole force may 5e required as there are four 
connecto:s between the two boards witn a total 
of 136 pins. Do not use a metallic prying tool. 

Change the data transfer bus arbitration jump- 
ers lo the desired level. Refer to figure 2-2. 

Carefully ~nstall the VXI lnterface card onto the 
Sv~eeplFunct~on Generator board. Install the 
four pan head screws, the slde panel and the 
f o ~ :  flar l e a d  screws. 

2.4 INSTALLATION 

Tie lnsrrument will be installed in a VXI mainframe in 
a ty  slot except slot 0 (zero). When inserting the 
~nstrunev mto the mainframe, it should be gently 
rocked back and forth to seat the connectors inlo the 
backplane receptacles. The ejectors will be at right 

angles to the front panel when tne Instrument IS 

properly seated into the backplane. The two captlve 
screws above and below the ejectors are used ro 
secure the instrument into the chassis. 

2.5 INITIAL CHECKOUT AND 
OPERATION VERIFICATION 

This procedure provides the operator, service teci- 
nician, receiving inspector, etc, with a quick method 
of verifying the functional operation of fhe Moae! 
1370. This procedure does not test the unit's specl- 
fications. Connect the equipment as shown In f~gure 
2-3 and perform the following procedure. This 
procedure assumes the Model 1370 is properiy 
installed in a "C" size VXI chassis with a VXI control- 
ler in slot 0. 

Power On. With the Model 1370 installed in lne 
chassis and the scope connected, power on the 
VXI chassis: 

Verify the RUN indicator is lit. 

Verify the FAIL indicator is extinguished. 

Verify the MODlD indicator flashes. 

Default Settlnga. Send the command: 

OUT?:STAT ON 

Verify the scope displays a IkHz, 5Vpp sine 
wave. 

Frequency. Change the frequency to 1CO Hz 
by sending the command: 

FREQ 100 

Verify the scope displays a 100 Hz. 5Vpo sine 
wave. Change the frequency to 100 kHz by 
sending the command: 

FREQ 1E5 

Figure 2-3. Teat Setup 

MODEL 1370 OSCILLOSCOPE 
- 

- 

0 TRIG IN a 'JCGlN ---8 swc our 
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Verliy the scope d~splays a 1CO kHz. 5Vpp sine 
wwe. 

4 ,  Svfeep. Change to tfie sweep mode by sending 
the command: 

zFLzz : !.tC:E S:,,lz 

Ver~fy rhe scope shows an outpur sine wave 
startlng at 999 Hz and linearly sweeping up to 
9.99 kHz In a 103 ms tlme span. Verify SWEEP 
OUT ~y displaying both CHI and CH2. Change 
the sweep tlme to 10 seccnds by sending the 
command: 

2:;: : ::XE 10 

Veriiy the scope shows an oulput sine wave 
s:ar?lng a! 999 Hz and linearly sweeping up to 
9.99 kHz in a 10 second time span. Change the 
st02 frequency to 2kHz by sending: 

25; 

Ver~fy the frequency now sweeps from 939 Hz to 
2kHz in 10 seconds. Change the start fre- 
quency to 2CC Hz by sending the command: 

FEZ2:STAR 2 0 C  

Verify the frequency is now sweeping from 200 
Hz to 2kHz in 10 seconds. Change the sweep 
to dDwn by sending: 
5 : ; ~ :  512 3 ~ * , , y  

Verify the frequency is sweeping from 2kHz to 
200 Hz in 10 seconds. Change the sweep time 
!o 1.0 seconds by sending the command: 

SYE:TIKZ I 

Verify the frequency IS sweeping from 2kHz to 
203 Hz ~n 1 second. Change the spacmg from 
linear t~ logarirhmic by sending: 

Verify an o~vious change in sweep characteris- 
r~cs  m e n  switching to logarithmic sweep. 
Change the mode back to cw by sending !he 
cornmancl: 

Verify the output signal returns to 100 kHz. Se- 
lect CHI scope display only. 

5. Functlon. Change to the square waveform by 
sending tne command: 

Ver~fy the scope d~splays a 100 kHz, 5Vpp 
souare wave. Change to an inverted square 
mveiorm 5y sending the command: 

Verify the scope displays a 100 kHz, 5Vpp 
inverted square wave. Change to the triangle 
waveform by sending: 

Verify the scape displays a 103 kHz, SVpo * 
triangle wave. 

6. Amplitude. Change the amplitude to 2.5 Vpp 
by sending the command: 

VOLT 2.5 

Verify the scope displays a 100 kHz, 2.5 Vpp 
triangle wave. 

7. Offset. Off set the waveform - 1.25 Vdc by send- 
ing The command: 

Verify the scope displays a 100 kHz, 2.5 \/PO 
triangle offset by -1 -25 Vdc. 

8. Trlgger. Select the trigger mode by sending: 

MODE TRIG 

Select rhe TRIG IN connector as the trigger 
source by sending the command: 

TRIG:SOUR EXT 

Connect a 1 kHz, l T L  trigger source to the 
Model 1370 TRIG IN connector. T ie  Model 
1370's default trigger setting is positive slope. 
+ 1,2 V level. Verify the scope displays a single 
cycle of a 100 kHz, 2.5 Vpp triangle wave otfse! 
by -1.25 Vdc which repeats at 1 ms intervals. 

9, Gate. Select the gated mode by sending the 
command: 

KO9E GAT 

Verify the scope displays about 50 cycles of 1 C3 
kHz, 2.5 Vpp triangle waves offset by -1.25 Vdc 
which repeats at 1 ms intervals, 

10. Burst. Select the burst mode by sending rne 
command: 

XODE SURS 

Change the burst count to 30 by sending the 
command: 

BURS 30  

Verify the scope displays 30 cycles ol 1 CO kHz, 
2.5 Vpp triangle waves offset by -1.25 \!dc 
which repeats at 1 ms intervals. 

This completes the Model 1370's initral checkou? 
and operation ver~fication procedure. 
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OPERATION 

3.1 INTRODUCTION 3.3.1 SCPI Command Table 

Tnls section provides the Operator/Programmerwith 
ine information needed to operate the Model 1370 
Sv:eep/Function Generator in a VXI system. The unit 
resides ir: a \!XI chassis arld is subject to all of rhe 
res:r~ciIons and benefits o! that environment. 

Pzragraph 3.2 describes the Model 1370 connec- 
;CKS a rd  LED indicators. Paragraph 3.3 defines the 
Mcdel 1370 programming messages. Paragraph 
3.4 demonstrates how to operate the Model 1370 
,Jslng :he defined messages. 

3.2 CONNECTORS AND LED INDICATORS 

i h ~ s  paragraph describes the Madel 1370 front 
sanel connectors and LED ind~cators. Figure 3-1 
!iius!ral?s the front panel; nold numbers identify the 
1noicatc:s anc connectors. Table 3-1 describes the 
'mct im oi each Item shown in figure 3-1. 

3.3 MODEL 1370 PROGRAMMING 

The Model 1370 ccmrnunicates within the SCPl 
(STandard Commands for Programmable Instru- 
ments) and IEEE 488.2 standards. Therefore, the 
Lhdel 1370 must respond to two types of corn- 
man&; SCPl commands and IEEE 488.2 Common 
Commands. The IEEE 488.2 Common Commands 
support func:ions that are common to all instru- 
rents such as reset, self tesr and status re?orting. 
Common Commands are non-heirarchical (can be 
included within SCPI commands without disturbing 
their heirarchical selationships) and are easily icien- 
ritied Sy their leading asterisk ('). SCPl commands 
Sl~Dpofi funcrions that are specific to the instrument. 
- 
, n:s oarag:aph provibes the following information: 

SCPl Command Table - Paragraph 3.3.1. 
Comnand Message Format- Paragraph 3.3.2. 
;docel i 370SCPl Commands - Paragraph 3.3.3. 
Se? 'esl Q ~ e r y  Response - Paragraph 3.3.4. 
Syslem Trigger-Paragraph 3.3.5. 
IEEE 488.2 Common Commands - Paragraph 
2.2.e. 

Table 3-2 lists the SCPl commands used in the 
Model 1370 and indicates their hierarchical relation- 
ships. The IEEE 488.2 Common Commands are 
listed in a separate table (Table 3-6). The SCPl 
Command Table is organized as follows: 

Keyword 

: SOURc e ] 
:FREQuency 

[ : CW] 

: XODE 

START 

STOP 

Parameter Form 

(numeric-value) 

<lisr> 

(numeric-value) 

(numeric-value) 

Notes 

The indentations of keywords indicates their hierar- 
chical relationships according to a tree system. The 
left-most edge is called the roo! node. Keywords 
closer tothe root node are higher in hierarchy: lower 
nodes are to the right of their parent node. To 
program or query a settable parameter, the full patn 
must be defined to reach the keyword appended 
with the required parameter form. A SCPl program- 
mlng string typically starts a[ the root node and 
proceeds to the right through branch nodes fc the 
leal node. This string of keywords separate0 by 
colons and completely defining a single path is 
defined as a Program Header, and is commonly 
referred to as a'command' (see paragraph 3.3.2) or 
as a 'query' (see paragraph 3.3.2.6). A Pragram 
Header followed by Program Data is defined as a 
Program Message Unit (paragraph 3.3.2.1 ). 

In the example above the left-most keyword. 
:SOiiRcej, is directly off the root node. Nodes in 
this posltion are called Subsystems, and all Key- 
words indented under ;SOURce] are part of the 
Source Subsystem. ?REQuer,cy IS one of the main 
parameters under the Source Subsystem. The th~ro 
level keywords under FREQuency set or query the 
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i -  

Fundion Generator 

RUN 

FAIL 7 

TRIG IN 

VCG IN 

SYNC OUT 

SWEEP OUT 

FUNC OUT 

mode! 1370 

Flgure 3-1. Model 1370 Front Panel 

3-2 
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Table 3-1. Model 1370 Front Panel 

Item 1 Item Name I Function 

IRUY LED Indica:ar : When lit. ~ndlcaies the VXlbus Interface Module microprocessor tsruc- 
I I .  

I 

I 
IFAIL LED Indicator 

I 
1 ~ 0 ~ 1 3  LED Indicator 

A16 LED Indicator 

A24 LED lndlcator 

ITRIG IN Connector 

I 
;VCG IN Connector 

I 
SYNC OUT Conneclor 

ISWEEP OUT Conn 

FUNC OUT Connector 

When lit. indicates the VXlbus Interface Module registers are no1 in~t~ai- 
rzed. 

This indicator turns on momentarily indicating the Resource Manager 
has detected rhe presence of the function generator. 

When lit. indicates that devices on the VXlbus are accessing the 
generator's A16 registers. 

This rndicator IS not funclional in the Model 1370 SweepIFunction 
Generator. 

This connector receives the external trigger signal for the Msdel 1370's 
triggered, gated, and burst modes. See paragraphs 3,4.7.2,3.4.8,3.4.9, 
3.4.10. 

This connector receives the external frequency control voltage. See 
paragraph 3.4.6. 

This connector supplies a synchronizing signal coincident with the 
FUNC OUT signal. The SYNC OUT signal lags the sine and triangle 
waveforms by 90e, and is in phase with the square waveform. Outpu! 
level is TTL (-0 to >2.4V) into 50R. 

This connector supplies signal during frequency sweeps which is 
proportional to !he instantaneous time position within the sweep. As 
such, it s h ~ w s  linear percent sweep completion whether the sweep 
selection is linear or tog. Output level varies from 0 V at the start of the 
sweep to +10 V corresponding to stop of the sweep. Source impedance 
is 2 kQ. 

This connector supplies the generator's waveform output. Output level 
is 10 mVpp to 10 Vpp into 50R 

various frequency related parameters. The brack- 3.3.1.1 Long and Short Form Keywords 
ets aroAno tne S O U R C ~  and CLV keywords indicate 
tha: !?ey are implied nodes, and they may be in- 

The Model 1370 recognizes specific keywords that 
must be in the accepted long or short format. No 

cludeo ~r :  or omilled from the message at the 
programmer's option. When included, do not use other form of the keyword is accepted. For example, 

the brackets in the c~mmand.  Referring to Table 3- 
to send 'frequency' as part of a message, the snort 

2 : 53'-T?.cej is the only Model 1370 Subsystem 
form keyword, shown in the table as upper case 
lelters 'FREQ', or the long form of the same keyword i m c n  rs In b:acke:s. This is the oefaul: Su~system, 

a,n: :s assurnec unless anothe: Su~sysrem is speci- 
containing both upper and lower case characters 
'FRREQuencyJ may be sent. Equal weight is glven rc 

fled a: :he star: of a command. 
upper and lower case characters when send~r~g 

The roo! ncae itself is an ~mplied n ~ d e  and is nor messaaes to the Model 1370. - 
directly programmed. A colon ar the sran of a 
ccmnand resets the SCPl oarser (included in instru- 3.3.1.2 SCPl Command Tree 
men1 firmware) io  the root node. The leading colon Figure 3-2 shows an alternative method of illustrat- 
is mxd ly  unnecessary (see paragraph 3.3.2.3). ing the Model 1370 SCPl commands. Thls is an 
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~nverie:: :*ee witn [he :so: node aiong the top of the 
6:ag:am 2nd rne variocs branches along the Sot- .-"- .., ' I 

3.3.2 Command Message Format 

T i e  f c l l ovm~  pzragraphs provide the programmer1 
ooerato: wilb an introduction to the general rules 
!Y: -:s! Se followed when sending messages to 
l ie  hioael 1370. For an understanding beyona what 
;s covered in this paragrapn, refer to the appropriate 
SCPl and IEEE 488.2 documents. 

Ooerating the Model 1370 IS easy, provrded the 
prx~:ammerloperaior pays strict ettention to the 
message format. as shown in this manual. Each 
cwacter, ~nclud~ngspaces, must be properly placed 
o* :be Model 1370 wrll iecord any unrecogn~zed 
caris of the cornmanc! strmg 2s an error. 

Table 3-2 and Figzre 3-2 show the Model 1370 
ressage structure and message relationships. Refer 
13 m e  01 rhese while working within this paragraph. 

The ivlodel 1370 records program- 
rniog errors in its memory. The pro- 
grammer/operator must use the 
'SYSTZX : SRXOR'? ' query to revrew 
rhese errors. 

3.3.2.1 Program Message Unit 

ThePrograrn Yeader (command or query) has been 
creviously defined as a complete single path to a 
leaf node. It consists of one or more keywords 
segarateo by colons. It may also have a leading 
colon used to expllcilly select the root node as the 
ata-ting point. A Program Message Unll, <?mu>, 
c x ~ s ~ s t s  of a Piogram Header followed (optionaliy) 
by P r o g r a ~  Data. 

3.3.2.2 Program Message 
- 
, he Progiam Message (message) consists of one or 
more <pmu>'s deliminated by semico[ons and fol- 
, w e d  Sy a Pro~ram ~Messzge Terminator. <pmt>. 

3.3.2.3 Program M e ~ ~ a g e  Delimltern 

73 alece together the Program hiessage, the Model 
1379 expects commands and parameters In the 
correct oroer (per Table 3-2), separated by defined 
behmiters; c3lons (:), semicolons (;), and spaces ( ).  

Use the colon to separate keywords (nodes) within 
3 Program Message Unit, for example, 

30 not Insert spaces between keywordsand colons. 
Placing the opl~onal colon at the beg~nnmg of a 
P:o_cram ?blessage Unit ensures the parser starts 

from the "root" or fop level. For exarn~le, a complete 
message with !he leading colon is as follows: 

:MODE CONT 

The leading colon at the beginning of any nevi 
message is optional because the Program Message 
Terminator ( < p m t > )  at the end of the prevlous mes- 
sage sets the parser to the 'root' level. The leading 
colon is not shown for most messages rn this section. 

The semicolon is used as a Program Message Unit 
Separator (<~rns>).  It permits the message units to 
be linked together in a single message. The colon 
may follow the semicolon to start the next message 
unit at the 'root'. For example, 

Without the colon following the semicolon, the mes- 
sage must start within the same subsystem as the 
previous message. For example: 

A space separates the Program Header from its 
data, as shown in the previous example. 

3.3.2.4 Parameter Forms 

For the Model 1370, parameters may be in the form 
of a decimal numeric value (numerk-data), alpha 
characters (character-data), or Boolean data. Ex- 
amples of all three are: 

FREQ 1000 (numeric-data) 

MODE T R I G  (character-data) 

OUTF) Oh' (Boolean-data) 

Notice that in all cases, a space separates the 
header from data. 

Numeric data values for most parameters may be in 
the form of an integer, afixed or floating point value, 
or a special keyword as shown in the following 
examples: 

integer; 

FREQ i O O O  

fixed point; 

FREQ 1 0 . 1  

floa ting point; 

FREQ 10E3 

special form character: 

PREQ H I N  

When any of the three special form decimal 
(numeric-value) keywords, 'MINimum', 
'MAXimumf, Or 'DEFault', are sent, the parameter 
being addressed is set to a predetermined 
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/ - . . -  - 
, ..,... e ::c-valr!e> I I& 'i,:AXiz:z'anc' '!!INIr.-2:' 
Cr,--er-c-val- .es> are !he upper and :ower limit 
values o i  :he paramerer. The 'DEFault' 
<numeric-value> is within the limits of the param- 
erer selected. Defaults values are listed in para- 
graph 3.4.3. 

The hlodel 1370 uses several characre! data key- 
?vorcs. These are shown in figure 3-2 and in table 
3-2. 

3acJe3n daia expresses an enabled ('an' or '1')  or 
dis; 3 ('off' or '0') state. 

3.3.2.5 Program Message Terminators 

The Mzoei 1370 accepts any valid Program Mes- 
sage Terminator (<prnt>). Acceptable Program 
;I/iessage Terminato~s are New Line (i*!l), 3 C ,  or NL 
wirh E?:D (IEEE 488.2 - sect 7). 

Unless olherwise ~ndicated, each header with a 
payameter form aka has a query farm so that the 
current setting may be reported back. A query is 
programmed by following the leaf node keyword 
with a question mark (?), no space. for example, 
seqd: 

or !he reduced form: 

lo  query the present frequency setting. The re- 
sponse for this query is a floating point numerical 
value representing the frequency in Hertz. For 
example, i f  the response is 1 kHz, the returned value 
IS: 

For queries that include parameters, the question 
mark and a space are inserted prior to the param- 
eter; for example: 

Some commands may exist in query form only, for 
example: 

Some queries aremandated such as 'ESE?, SXE?, 
and 'TS:?; see paragraph 3.3.6. 

3.3.3 Model 1370 SCPI Commands 

i n s  paragraph inlraduces the operator to the Model 
1570 Program Message Units. Paragraph 3.4 cov- 
ers ?he relationship between these units. For a 
cescriotion of message format, refer to paragraph 
3.3.2. This paragraph uses only the shori form 
keyv!o:d recogqired by the Model 1370 (refer la 

Table 3-2). Program Message Terminarois are 
assumed, and therefore not shown in the examples. 
However, most optional keywords are show :c 
document the program flow. 

3.3.3.1 Frequency Messages 

The Model 1370accepts frequency messages while 
in either Continuous Wave (CW)orSweep treauency 
mode. When in CW mode, a single operat~ng 
frequency may be programmed. When In sweep 
mode, start and stop frequency messages may oe 
sent. Sweep messages are described in paragraph 
3.3.2.5. To change from one frequency mode to the 
other, send the command: 

S0UR:FREC:HODE <CW o r  F iEZP> 

or the reduced form: 

FREQ:MODE <CW or SWEEP> 

To determine the current frequency mode, send tne 
query: 

SOUR:FREQ:HODE? 

or the reduced form: 

BREQ:MODE? 

The response will be either 'c'h" or 'SWE'. 

To program the Model f 370 CW frequency in Hertz, 
send the command: 

S0UR:FREQ:CW (numeric-val:e> 

or the reduced form: 

FREQ (numeric-vzlue) 

Numeric values are explained in paragraph 3.3.2.4. 
For CW frequency messages, numeric values may 
be in the form of an integer, a fixed or floating point 
value, or one of the special form character param- 
eters, 'MAXimum', 'MINimurn', Or 'DEr'aulr ' .  

frequency resolution is 3-112 digits within the se- 
lected frequency range. frequency capabil~ty of the 
instrument is 10 mHz to 12 MHz. 

To determine the current CW frequency, send the 
query: 

SOUR: FREQ : CW? 

or the reduced form: 

PREQ? 

The response will be a floating point numeric value 

To determine the maximum, minimum or default CV! 
frequency values, send the query: 

SOUR:FREQ:CW? <s?ecisl-for~> 

or the reduced form: 

FREQ? (special-form> 
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h e  scec~al lorn deyword may be ':.;.;iXi-..-' ,..-... , 

'h:I:.lincm', or 'DZFacl:'. The response will be a 
iloa:lng poin! numeric value. 

3.3.3.2 Function Messages 

Furmon ,messages determ~ne (he generator's wave- 
fom. TO select a lunction, send the command: 

93:s : FUNC : SXAP (keyword) 

O i  the reduced fo:rn: 

Function keywords are: 

Siqe wave: SINe 
? !,angle: - - i ( I ang le  
Square wave: Square 
Square comoiement: KSQuare 
3~ function: 
7 

3 c 
txternal width func!ion: F % ? i l l i  t:? 

Todererm~ne the current function selection, send the 
query; 

SOC3:FUNC:SHAP? 

cr the reduced form: 
''JNC? 

T?e respcnse will be the short form keyword repre- 
senting ihe carrent setting. 

3.3.3.3 Voltage (Amplitude) Messages 

To program the generalor's output voltage in Vpp, 
sen3 the command: 

SCYR : V32T : LEY : IN<: A?i?L 
<:umeric-value) 

or the reduced form: 

VOLT <numeric-value) 

h!uverc values are explained in paragraph 3.3.2.4. 
For vollase messages, numeric values may be in rhe 
torm of an integer, a fixed or floating point value, or 
one of the special case character keywords, 
,\, A .-.r,Y,inl:n', 'MINimurr,', Or 'DEFaul:'. 

\lollage resolution is S l / 2  digits or 2.5 mV rnlnlmum. 
Ampl~lude range IS 10 mVpp to t OVpp specified into 
a 50R load. 

A~pl i tdde and offset resolulion is dependent upon 
:he sum of the  pea^ amplitude and offset voltage. 
\Ahen the peak amplilude plus the absolute offset 
v31:age is greater than O.SV, amplitude and offset 
resAut~on IS limited to 2.5 m?/. The amplitude and 
offset resolut~on is 0.5 mV when the peakamplltude 
plus absolute offset is less than 0.5V. 

-5 determine the current amplitude, send the oilery: 

S3YX : <jSLT : 1SV : IXM: AE?L? 

0: the reduced form: 

The response will be a floating point numeric value. 

To determine the maximum, minimum or defaul~ 
amplitude values, send the query: 

SOUR:VOLT:LEV:IMM:AMPL? CspecizL 
keyword) 

or the reduced form: 

VOLT? (special keyword) 

The special keyword may be 'KAXimuni', ' M I N i r n u t ' .  
or 'DEFaulr'. The response will be a floating point 
numeric value. 

3.3.3.4 Voltage (Offset) Messages 

To program the generator's output offset in volts, 
send lhe command: 

SOUR : VOLT : LEV : IXM ; OF% 
(numeric-value> 

or the reduced form: 

Numeric values are explained in paragraph 3 3 1 . 4 .  
For offset messages, numeric values may be in the 
form of an integer. a fixed or floating point value, or 
one of the special case character keywords. 
'XAXimum', 'MINimuni', Or 'DEFauit'. 

Offset resolution is 3 112 digits or 2.5 mV minimum. 
Offset range is -5V to +5V specified into a 50S2 load. 

Amplitude and offset resolution depend on the sum 
of the peak amplitude and offset voltage. When this 
sum is greater than 0SV, amplitude and offset 
resolution is limited to 2.5 mV. The resolulion is 
0.5 mV when the peak amplitude plus absolute 
offset is less than 0.5V, 

To determine the current offset, send the query: 

or the reduced form: 

The response will be a floating point numeric value 

To determine the maximum, minimum or default 
offset values for the Model 1370, send the query 

SOUR:VOLT:LEV:iKM:OFFS? 
(special keyword) 

or the reduced form: 

VOLT:OFFS? (special keyword) 

Thespecial keyword may be '~AXimum', 'NINimum', 
or 'DEFault'. The response will be a floating p0mt 
numeric value, 
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3.3.3.5 Frequency Sweep Messages 

=.equency sweep c~rnrnancis are included under 
5oth;he : FFE4l~er.cy and the : S'h'Ee? subsystems 
(see Table 3-2). The : F33Quer.cy subsystem en- 
acles o!disaSles the sweep mode and sets the start! 
srcc 'req~lencies. The : S'dEe:, subsystem sets the 
weep mode, drrecr~on, scaclng, and time. Sweep 
may oe enabled In elthe: conl~nuous or triggered 
geneztcr xodes fsee the XCDZ subsystem at the 
mot level of Table 3-2). Burst and gated modes are 
dlszoled :.inen usmg the sweep. Frequency sweep 
r,as ssven sweep modes to chcose from. The 
s;vee:, freouencies range from .01 Hz to 12 MHz, 
v~tr !?e srart defaulr at 999 Hz and the stop default 
at 99.9 kHz. The maximum calibrated frequency 
s w e c  ratlo is 100: 1, however ratios greater than 
i OC: 1 may De enlered, generating a device specific 
error. I t  Ine high frequency setting is 10 MHz or 
greater, the low frequency mmimum is 2 MHz. See 
TztYe i - 1  for frequency ranges and starttstop fre- 
qdenzy I~mltations. 

Tc c-,mge from one frequency mode to the other, 
send :ne command: 

S33R:FXSQ:M3DE <C'd or SWEEP> 

31 the reduced form: 

X E C : X 3 3 E  <CX o r  SWEEP> 

To determine the currently programmed frequency 
~ c c j e .  send the query: 

SOL?:?ZEQ:MCDE:? 

or the reduced form: 

??.?C : XODE? 

Tne response wili be either 'CK' or ' S W .  

Once sweep is enabled, to select one of the seven 
sweeg moaes, send the command: 

or the reduced form: 

SVC : XODE <keyword> 

Tie Keyword here is the list of sweep modes, as 
icllcv:~: 

The oefault sweep mode, AUTO, is the ContlnuDus 
sweep w~th rese! ( ~ R z S e t )  mode. For a complete 
rjescr13tion of each sweeo mode, refer to the soeci- 
ka:lons rn Section 1 of this manual. 

To 3rog:arn the star: and stop sweep frequencies, 
sen2 !he cammand: 

or the reduced form: 

in this case, !he keyword is either 'STP3.r' or ' S X ? '  

Numeric values are explainec! in paragraph 3.3.2 4 
Start and stop frequency values may be In !he form 
of an ~nteger, a fixed or floating p3int value, arone o! 
the special case character keywords, ':<AXirriq~m'. 
s.rT i-l,himurr.', T or 'DEran;~'. 

To determine rhe current start or stop frequency. 
send the query: 

The keyword is either 'START' or 'STOI'. The re- 
sponse will be a tloat~ng point numeric value. 

To determine the start or stop maximum, mmimur or 
default values, send the query: 

SOtiR:FREQ:<keyvor6>? <s?ecFz1 
keyword) 

or the reduced form: 

The keyword is either 'STAR:' Or 'STO?', and the 
special keyword is ' X A X l m u r r ' ,  ' X I N l r n ~ m '  or 
'DEFauir'. The response will be a floating po~n: 
numeric value. 

To direct the instrument to sweep up or down, enter: 

or the reduced form: 

Here, the keyword is either 'YP' or 'DDXX.;'. TO 
determine the sweep direction, send: 

SOUR:SYE:CZ3? 

The response will be either 'UP' or 'DOWN'. Twc 
sweep spacings are availaSle, linear and icgar~th- 
mic. To change frog one sweep spacing to :he 
other, send: 

or the reduced form: 

The keyword here is either ' L I i i e a z '  O i  

'LOGarichmic'. TO determine the sweep space 
setting, enter the query: 

or the reduced form: 
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- 
c: zr.2grer !?e sweep time, send: 

Ymerrc va!ues are explzined In paragraph 3.3.2.4. 
Sweeo  me values m y  be In the form of an integer, 
a '~xec! cr iloatmg polnr value, or one of the spec~al 
'orm nurnerlc paramenters . ':.iAXLrr,,drn', 'Xixirncm', 
or '".-:-.. - ' <.:-G-L:. 

%e s.vee$ lime has a range of from .O1 seconds to 
100 seconds, w~th a default of 100 ms. 

To delermrne the current sweep time, enter the 
query: 

or the reduced form: 

S'dS : TIVE? 
-. 
I ne resmnse will Se a floating point numeric value. 
Todefermine the sweep time maximum, minimum or 
dsfault values, send the query: 

or the reduced form: 

- 
r he specla! keyword may be 'MAXlmum'. 'XTNlmum', 

'-,-- A;: 221:'. Tne resgonse will be a floating pomt 

rumerlc V ~ I U E .  

3.3.3.8 Burst Count Value 

To 0709iaR the number of waveform cycles the 
;$me 1370 w~l i  generate In the burs1 mode, send 
!he cmMand. 

or the reduced form: 

N m e x  val2es are explained in paragrapn 3.3.2.4. 
%:s; values may be In the form of an integer or 
i:oat:ng point value, or one of the special case 
character keywords, ' M X i n x ' ,  ' K I N i i n c ~ ' ,  Or 
8 - - -  - t - - = . ,  - 

L - -  - .  

The burs: range is 2 t o P ( 0 r  > 1,000,033,030) Surst 
durat~on depends on the programmed frequency 
- ; c  delerr~~ne :he current burs1 count, send the 
query. 

3 i l R S ?  

The response will be an integer. To determine tne 
maximum, minimum or default offsel values for the 
Model 1370, send the query: 

S O U R : S U R S ?  <s?ecial Xeywcr2) 

O i  the reduced form: 

B U R S ?  < s p e c i a l  keyworc) 

The special keyword may be 'KkXimur.', 'MIN~ZILT' ,  
or ' D E F a u l t ' .  The response will be a fioating poinr 
numeric value. 

3.3.3.7 Mode Messages 

Sending the command: 

NODZ ( c h a r a c r e r - d a t a >  

selects the unit's operating mode. The mode com- 
mand and mode parameter keywords must be sepa- 
rated by a space. There are no opt~onal keyworas 
in the mode subsystem. 

To select continuous mode, send the command, 

H O 3 E  CONT 

In this mode, the Model 7370 produces acontlnuous 
output of the function selected at the frequency 
programmed. 

To select Ihe triggered mode, send: 

XODE T R I G  

When triggered, the generator stans from its qures- 
cent state, produces one cycle, and returns 10 its 
quiescent state. The generator is triggered from the 
VXI l T L  trigger bus, an external source, or the 
trigger command, 'TRG. 

To select the gated mode, send the command: 

!+ODE GAT 

When in the gated mode, the generator ~roduces 
waveforms as long as the selected trigger source is 
active. The Model 1370 always completes the last 
waveform cycle after the trigger source becomes 
inactive before returning to the quiescent state. 

To select the burst mode, send the command: 

MODE B U R S  

When the unit receives a trigger, the generatgr 
produces a burst of waveform cycles equal in num- 
ber to the burst count value (paragraph 3.3.2.6). 

To determine the selected mode, send the query: 

NODE? 

The response will be the short form kepvard for the 
current selection. 
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3.3.3.8 Output State Command 

3ecsuse The output state IS 3oolear: ir: nature, the 
xmrjition cf the FUNC OUT connector IS expressed 
~ y ' o n '  0r ' 7 '  wken enzbled. 'off'oi 'O'when disabled. 
!"/hen sending any of tne following messages, the 
c-. T'  - _,-. - keyword is op;ional. 

To c:sconnect the signal from the FUNC OUT con- 
neC;3i, sencl: 

3;" 7: 5:&:-: C'" 

0 r 

.;L'" : STA" 

Tc ~n!ernaily connect the signal lo the FUNC OUT 
zonnec:or, send. 

Tc finc The output onioff state, send the query: 

-he response from the Model 1370 will be the 
Bcolean niimerical value '0' or '1'. 

3.3.3.9 TTL Trigger Sync Output 
Messages 

Tn~s command connecrs the Model 1370 sync out- 
~ u :  tc one of the eight VXI backplane TTL trigger 
iines. These trigger hnes can be used as a trigger 
source Sy other units in the system. Selectmg and 
enabling the sync output to be placed on a trigger 
ltne is performed by two separate commands. To 
selec: one of the rrigger I~nes, send the first com- 
T42P3: 

!.mere <n> ~ndicates the trigger line number. Valid 
nmbers are 0 through 7. If a line number is not 
used.  roe Model 1370 defaults lo line 0. Do not insert 
a saace between the kejpord 'YZT and <n>. 

Ths secclnd command, the trigger line stzte mes- 
sage. Icrns on or off the sync signal lo the trigger 
bus. The onioff parameters are Boolean and may be 
represented by ' 1  ' or '0' (see paragraph 3.3.1.4). To 
turn o- the trigger, send the command: 

.-.-,;T? : '"- " - ---<r.> 5:: 

0 r 

O,T-y - - A  * * F y  a - - - * < a >  - : 
where <r.> indicates the trigger line number. Dc no: 
insert a space betvieen the keywo:d '2:::' an2 
<n>. The oommand defaults to line 0 i f  a line number 
is not used. To turn off the trigger output, send !?e 
command: 

CU~P:TTL3n>:SXA" OFF 

or 

CVT:TL?'<n>:STkT C 

or the reduced form: 

CUT?:TTLT<n> OF? 

0 r 

CUT?:TTLT<n> 0 

To determine the oiltput state of a trigger line, sena 
the query: 

OUTP:TTLT<c>:STAT? 

or the reduced form: 

OUTP:TTLT<n>? 

The response will be a Boolean numerical value (1 
or 0) indicating whether or not the sync is connected 
to the line represented by <c>. The commano 
defaults to line 0 if a line number is not used. Do no! 
insen a space between the keyword 'TTLT' ana 
< n > .  

3.3.3.1 0 Trigger Source Messages 

The trigger source command selects the generator 
trigger source. Triggering edge programming IS 

explained in paragraph 3.3.3.1 1 .  

The Model 1370 accepts three trigger sources: the 
unit'sfront panel TRIG IN connector, the VXI contro; 
interface, and one of eight VX1 ' T L  rrigger lines. The 
trigger on the selected VXI TTL trlgger line mus! be 
from another source within the VXI chassis. There 
are no optional keywords in the trigger subsystem. 

To select the Model 1370's front panel TRIG IN as 
the trigger source, send the command: 

TRIG : S O U R  

To disable all trigger 

TRIG : SOUR 

To select the control 
send the command: 

TRIG : S O U R  

EXT 

sources, send: 
C I q - -  i d r r  

interface as tne trigger ~ n w : ,  

BUS 
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';.'her, 335 15 seleciea, the Mode[ 1370 acceD!s 
m1-m :t;e l E f  E 488 2 :?G or the VXlails word ser~al 
T q g e r  co~n rand  as a val~d trigger 
- 
: :, -se :TE.  VX!  oackplane trlgger bus as the iilgge: 
ir;~:, s e x  tne message: 

:vhe:e <r.> represeTs one of the eight TTL trigger 
c;vs Ilnes. 0 :hrough 7. The command defaullsfoline 
G !' a c.~mDsr is no: used. Do not insert a space 
3er:veer 9 e  keylword 'TTLT' and <z>. In thls case, 
,...-. - --YT.>' IS  a parameter keyword and must be 
separaled 3y a space from the keyword 'SOUR'. 

To cietemine the current trigger source, send the 
awry 

--. - - - .-,- v : SO;'3? 

The resoonse will be the short form keyword repre- 
seiting trie selected trigser source. 

Sending !ne command: 

rternally d!saSles all trlgger sources input to rhe 
Mcdel 1370. 

3.3.3.1 I Trlgger Slope Messages 

Tne trigger slope command determines how rhe 
generator will respond to the trigger signal. To set 
: i e  msl!lve (rlsing edge) or negative (falling edge) 
S I C ~ C  3f :he trigger signal, send: 

2-aracler data IS either 'Positive' or 'NEGative'. To 
dstecmine the current rigger slope, send the query: 

The resmrrse will be either 'POS'  or 'NZG'. 

3.3.3.12 System Error Query 

Sending: 

re:ms :ne programming errors held in the error 
oueue Wi!n eacn query, the unit returns a number 
followed 5y a Srief description. The error queue 
holes u3 !O eight errors, with ane returned far each 
aJery  serr:, untll the queue is empty. Tzble 3-4 

describes the system error messages 

3.3.3.1 3 Model 1370 Calibration Query 

The Model 1370's callbration procedure is con- 
tained in firmware. Sending the calibration query 
returnsa message describing the calibration opera- 
tion and setting rhe Model 1370 to the proper con& 
tions for the step. To perform the calibration prcce- 
dure. send: 

where the value represents a calibration step. T i e  
Model 1370 has 28 calibration steps, summarized ir: 
lable 3-3. Section 5 of this manual descvbes the 
calibration procedure in detail. 

Table 3-3. Callbratlon Steps 

+I 5 v  Supply 
-1 5 v  Supply 
-1 0.24V reference 
Node Balance 
Triangle Balance 
VCG Zero 
High Symmetry 
Low Symmetry 
Low Frequency 
High Frequency 
1 MHz 
9.99 MHz 
100 kHz 
999 kHz 
10 Hz Symmetry 
0.999 Hz 
99.9 Hz 
Sine Distortion 
Multiplier Balance 
Off set OV 
Offset 5V 
High Amplitude 
Low Amplltude 
Triangle Amplitude 
Square Lower 
Square Upper 
Attenuator Adjustment 
Waveform Quality 
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Table 3-4. Error Messages 

Error Number 
0 

Messaqe 
-No error' 
'Command error' 
Invalid character' 
'Syntax error 
'Invalid separator' 
'Data type error' 
'GET not allowed' 
'Parameter not allowed' 
"Command header error' 
'Header separator error' 
'Program mnemonic tco long' 
'Undefined header' 
'Header suffix our of range 
'Numeric data errcr' 
'Invalid character in number' 
'Exponen! too large' 
'Too many digits' 
'Numeric data not allowed' 
'Suffix error' 
'Invalid suffix' 
'Suffix tco long' 
'Character data error' 
'Character data too long' 
'Character data not allowed' 
'String data error' 
'Invalrd string data' 
'String data not allowed' 
'Block data error' 
'Invalid blcck data' 
Block data not allowed' 

-Expression error' 
'Invalid expression 
'Express~on data not allowed' 
'Macro error- 
'Invalid outside macro definition' 
'Invalid inside macro definition' 
'Macro parameter error' 
'Execution error' 
'Invalid while in local 
'Settings lost due to rtl 
Trigger error- 
'Trigger ignored' 
'Arm ignored' 
'Init ignored' 
'Trigger deadlock' 
'Arm deadlock' 
'Setting cor;flictm 

Error Number 
-222 
-223 
-224 
-230 
-23 1 
-240 
-241 
-250 
-25 1 
-252 
-253 
-254 
-255 
-257 
-258 
-260 
-26 1 
-270 
-27 1 
-272 
-273 
-274 
-275 
-276 
-277 
-278 
-280 
-281 
-282 
-283 
-284 
-285 
-286 
-300 
-310 
-31 1 
-3 12 
-31 4 
-31 5 
-330 
-350 
-409 
-4 10 
-420 
-430 
-440 

Measage 
'Data out of range' 
'Too much data' 
'Illegal parameter value' 
'Data corrupt or stale' 
'Data questionable' 
'Hardware error' 
'Hardware missing' 
'Mass storage error' 
'Missing mass storage' 
'Missing media' 
'Corrupt media' 
'Media full' 
'Directory full' 
'file name error' 
'Media protected' 
'Expression error' 
'Math error in expression' 
'Macro error' 
'Macro syntax error' 
'Macro execution error' 
'Illegal macro label' 
'Macro parameter error' 
'Macro definition too long' 
'Macro recursion error' 
'Macro redefinition not allowed' 
'Macro header no1 found' 
'Program error' 
'Cannot create program' 
'Illegal program name' 
'Illegal variable name' 
'Program currenrly running' 
'Program syntax error' 
'Program run t~me error' 
'Device specific error' 
'System error' 
'Memory error' 
'PUD Memory lost' 
'Save/recall memory lost' 
'Configuration memcry lost 
'Self test failed' 
'Queue averflow' 
'Query error' 
'Query interrupted' 
'Query untermmated' 
'Query deadlocked' 
'Query unterrninated afier 
indefinite response' 
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Table 3-5 Self Test Response 

Th:s IEEE Common Command returns a number 
betweer, 0 and 4 per the conditions of Table 3-5. If 
the response is 0 (zero), the generator is functioning 
correctly. If the response is 1, the output protection 
ClrCuil vias o r ,  but is now off. 

-- 

Value 

.7 
V 

2 
9 
.A 

, 

4 

I' lhe resDo?se is 2, the output protectton is currently 
on. If the respoqse is 3, the output protection circuit 
v m  on. went off, and is now on agam If the 
resoowe IS 4 ,  the unit detected a generator fault at 
sower on. 

Condltlons 

=ancricning coriec:ly 
3utput Protection switcned from 
'ON' to 'OFF' 
Output Protection is currently 'ON' 
3utput Protection switched from 
'ON' to 'OFF' and is currently 'ON' 
Power On fault detected 

3.3.5 *TXG System Trigger 

'rle -T?G IS an IEEE Common Command used lo 
provlde a properly seouenced trrgger and execute 
to an addressed 488.2 device. It triggers the Model 
:370 \/la the VXI data bus ('BUS' mus! be selected as 
: ie  :rigger source In the Trigger subsystem) 

3.3.6 IEEE 488.2 Common Commands 

'aSle 3-6 briefly describes other messages man- 
sared by the 488.2 standards. 

Table 3-6 IEEE 488 
Functlon 

Clear Status Ccrnmand 
Standard Event Status Enable 
S:andard Even; Starus Enable Q ~ e r y  
Siandard Event Status Reg~ster Query 
Identification Query 
Operation Complete Command 
Operation Complete Query 
Reset Command 
Service Request Enable Command 
Service Request Enable Query 
Read Status Byte Query 
Ti~gger Command 
Self Test Query 
Wait - to - Continue Commancj 

3.4 MODEL 1370 OPERATION 

Tire following paragraphs combine fne pre\~io~sly 
described Program Message Units into grodps of 
messages required to operate the Model 1370. 

Continuous Operation 
DC Output 
VCG Operation 
Triggered Operation 
Gated Operation 
Burst Operation 
External Width 
Internal Frequency Sweep 

Paragraph 3.4.4 
Paragraph 3.4.5 
Paragraph 3.4,6 
Paragraph 3.4.7 
Paragraph 3.4,8 
Paragraph 3.4.9 
Paragraph 3.4.10 
Paragraph 3.4. ; t 

Before beginning, review output termination, input/ 
output protection, and power on defaults described 
in paragraphs 3.4.1, 3.4.2, and 3.4.3. 

3.4.1 Output Tormlnatlons 

Each output connector must be properly termlnateo 
during its use to minimize signal reflection or power 
loss due to an impedance mismatch. Figure 3-3 
shows proper 50R termination for the FUNC OUT 
connector, with R, representing the Model 1370 
source impedance, R, representing the termrnat~on 
or load resistance, and R,, representing the recerv- 
ing instrument input impedance. Table 3-7 lists all 
the input and output impedances of the Model 1370. 

Table 3-7 Input and Output Impedances 

connector I Impedance 

Common Commands 
Oescriptlon 

FUNC OUT 
SYNC OUT 
VCG IN 
TRIG IN 

Clears Status Data Registers, forces OClSiOQlS 
Sets Event Status Enable Register bits 
Returns contents of Event Status Enable Register 
Returns contents of Event Status Register 
Identifies devices over the system interface 
Requ~res oper. comp. message in Event Status Reg. 
ASCII '1' in dev. out. queue when operations complete 
Resets the device 
Sets Service Request Enable Register bits 
Returns contents of Service Request Enable Register 
Returns status and master summary status bytes 
Initiates a properly sequenced trigger and execute 
Stans self-test, places passifail response in output queue 
Slocks device commands until 'No-Op-Pend' flag is true 

50R 
50R,  T L  ( 0  to >2.4 V terminated) 
10 khl 
10 kR 
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S?e Mode; 1370 provides protection for ~nternal 
circuitry connec!ed to inpat and output connectors. 
Tqe FUNC OUT conneclor circuitry is protected 
from short circuits and external over voltages of up 
to 2 1 COV peak. The SYNC OUT connector crrcuitry 
IS ~rctecteci to -15V. Both VCG IN and TRIG IN 
sonnector circuits are protected from over voltages 
d u s  lo 250 V. 

3.4.3 Power Onmeset Defaults 

A: ~o?r/er 07, or 2s rhe result of sending 'ST, the 
Mocer 1370 defaults to the following conditions: 

Su bsysrem 
Frequency Mode 
Frequency value 
Arnpiitude 
Offset 
Sweep S'art 
Sl,z,eep Srop 
Sweep Direction 
Sweep Spacing 
Sweeo Time 
idode 
Function 
Burs: Value 
Output 
Oulaut TTL Trigger 
Trrgger Slope 

Source 
CW 
1 kHz 
~ V P P  
OVdc 
999 Hz 
9.99 kHz 
U P 
Linear 
103 ms 
Continuous 
Sine wave 
2 
Off 
Off 
Positive 

3.4.4 Continuous Mode 

This paragraph shows how to set up the Mooel 1373 
for a continuous, I 0  kHz, 1.5 Vpp sine wave, with 
-1.5 Vdc offset at the FUNC OUT connecloi. All of 
the parameters shown here are detailed in earlier 
paragraphs. Much of the information given here 
directly transfers to other modes. 

Connect the Model 1370's output (termtnated) to the 
device under test, as shown in figure 3-4. Use the 
SYNC OUTs~gnal as a synchronizrng source. Figure 
3-5 illustrates the SYNC OUT and FUNC OUT rela- 
tionsh~ps. 

At power on, the Model 1370's FUNC OUT is ahvays 
disconnected frcm the output amplifier. To enabie 
the FUNC OUT connector, send the command: 

or the reduced form: 

OUTP 1 

Program Message Units may be linked together with 
semicolons and colons as explained rn paragraph 
3.3.2.3. To set up the instrument as described at the 
beginning of this paragraph, send the follcw~ng 
linked command to the Model 1370 using short farm 
keywords and without optional keywords: 

FREQ 10E3;FUNC S1K;VOLT 1.5; 

COAX 
CHARACTERISTIC 

IMPEDANCE 

TERMINATION 

CIRCUIT COMMON 
COMMON 

F lgure 3-3. Output Termlnatlon 
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50R TERMINATORS 

- FUNC OUT SIGNAL 

Figure 3-4. Model 1370 Basic Operation Setup 

3.4.5 DC Output 

INPUT h INPUT 

DEVICE 
UNDER 
TEST 

11 dc t m c t i o ~ ,  a fixed voltage determined by !he 
o!fset setting IS autpst from the FUNC OUT connec- 
:o: To s e l m  the dc function, send the command. 

Say3 : F U K C  : S3A? 3: 

SYNC 

or the reduced form: 

Numeric valuesare explained in paragraph 3.3.2.4. 
For dc offset messages, numeric values may be In 

the form of an integer, a fixed or floating porn1 value. 
or one of the special case character keywords, 

'MAXimum', 'MINimum', Or 'DEFault'. 

3r the reduced form: 

FYNC DC 

To set the dc output voltage, send 

SOYR : V3LT : LEV : OFTS 
<numer i c -va lue )  

Dc output values range between -5 Vdc and +5 Vdc 
specified into a 50Q load. 

SINE 
I 

1 SQUARE 

Flgure 3-5. Contlnuous Waveform Characterlutlcs 

I I 

ov I 

SYNC OUT 
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3.4.6 VCG Operation 

3.4.6.1 lntroductlon 

Slgnals applied lo tile VCG IN connector contro! the 
treauency of the FUNC OUT signal within the se- 
lected range. TaSle 3-8 shows the nine frequency 
ranges internal to the Model 1370, and the limits for 
each range. An ac signal applied to the VCG IN 
connector provides modulation of the ourput fre- 
quency A positive voltage applied to the VCG IN 
ccnnector increases the generaror's irequency, while 
a negative voliage decreases the frequency. 
-. 
I nere are ?:do methods of determin~ng the required 
vcl:age a: the VCG IN connector to produce the 
intended output frequency, They are the VCG 
nomograph shown in figure 3-6, and the equation: 

Frequency = (FRQ + VCG) ' FR. 

For this example, suppose that the desired output 
frequency is 10 kHz, and the programmed fre- 
quency IS 5 kHz. Usmg the nomograph, place one 
end of 2 stra~ght edge on the "Frequency Mantissa 
of Output" (the programmed frequency) value, and 
the othe: end on the nomograph's "Frequency Man- 
tissa of Program" (the desired output frequency) 
vaiue. The nomograph shows thal +5 Vdc applled 
to the VCG IN connector changes the output fre- 
quency to 10 kHz. 

The outpu; frequency may also be calcularec i r o r  
:he equation: 

Frequency = (FRO + VCG) ' FR 

Where: 

Frequency = The desired output frequency i~ 
Hz. 

FRQ = The internal Model 1370frequencycon- 
trol voltage between +1 and +12 Vdc. 
This vaiue is equivalent to !he Frequency 
Mantissa of Program in figure 3-6. 

VCG = The external VCG IN control voltage, 
equivalent to the VCG IN vol:age in 
figure 3-6. 

FR = The Model 1370's frequency range, 
1 0-2 through 1 PHz. See table 3-8 under 
Range Name. 

In this example: 

FRQ = 5 
VCG = +5Vdc 
FR = 103 

Therefore, the equatron is: 

Frequency = (5 + 5) 103 
= 10E3 
= 10 kHz. 

FREQUENCY 
MANTISSA OF 

PROGRAM 

12 

8 

7 

6 

VCG 
IN 

-1 2 

-4 

-2 

FREQUENCY 
MANTISSA OF 

OUTPUT 
0 - - D m *  

I 1 M m o m  
U ~ e o  
DCCwIKm 

Figure 3-6 VCQ Nomograph 
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- Table 3-8. Frequency Ranges 

1 .GO to 12.0 MHz 
1 CO ro 939 kHz 
10.0 to 99.9 kHz 
1.00 to 9.99 kHz 
!00 to 999 Hz 
10.0 to 99.9 Hz 
1 .CO to 9.99 Hz 
109 ro 999 mHz 
10.0 to 99.9 mHz 

Range Name 1 Programmed Range 

10.0 kHz to 12.0 MHz 
1 .GO kHz to 1.20 MHz 
100 Hz to 120 kHz 
10.0 Hz to 12.0 kHz 
1.00 Hz to 1.20 kHz 
100 mHz to 120 Hz 
10.0 mHz to 12.0 Hz 
1.00 mHz to 1.20 Hz 
100 pHz to 120 mHz 

VCG Range 

3.4.6.2 Frequency Modulation (FM) 

in the FM mode, an external signal connected !o the 
VCS IN connector varies the frequency ofthe Model 
1373's outpul aboul the programmed frequency. 
The magniiude oi the modulating signal determines 
!he frequency deviarion, and the frequency of the 
~odulat ing signal determines the rate of deviation. 
F3r frequency modulation, set up the unit as de- 
scrlbea in paragraph 3.4.4. The frequency selected 
se!s the senter frequency and range (table 3-8). 

If a r  ac s~gnal is applied to the VCG IN connector, 
ihe oztput will modula!e about the programmed 
i-eauency. I f  a dc voltage is applied to the VCG IN 
comec:or, the output will oe shifted by the magni- 
!vde and polarity of the voltage (see the example in 
+~gc!e 3-6). 

A ramp a! :he VCG IN will cause the output ire- 
ousncy!osv:eep A positive going ramp sweeps the 
freouency up, wnile a negative ramp sweeps the 
frsouency down irom the programmed frequency. 

NOTE 

Nmlinear operarior; may result when 
the K G  IN vo1:age is excesswe; that 
is, when the atternptedgeneraior Ire- 
quency exceeds the range limits. 

3.4.6.3 External Frequency Sweep 

3y using the VCG ingut, and programming the 
ivi03ei 1372 frequency to the lowest possible value 
wrhjfl a given range. frequency may be externally 
swept over a span of 12'30: 1. To accomplish this, 
zrogram the unit as in paragraph 3.4.4, then set the 
irequency DAC to zero oy sending the command: 

C IAG; VCG 

F~nally, connect the VCG s~gnal to the VCG IN 
ccnnec!or. The programmed frequency (10 kHz for 
171s example) determ~nes the uni:'s VCG Range, 
s~owr l  rn :ade 3-8 as 103 Hz to 120 kHz. Do not 
exceed tnese VCG Range lim~ts. 

3.4.7 Triggered Operation 

3.4.7.1 lntroductlon 

In the triggered mode, the Model 1370's output 
remains quiescent until oiggered by the trigger 
source. Ail Model 1370 functions may be tr~ggered. 
When triggered, the Model 1370 produces one 
complete waveform, then returns to the quiescent 
state. The quiescent state for sine and triangle 
waves is OV. The quiescent state for the square 
wave is the negative peak voltage, and for !he 
negative square wave is the positive peak voltage 
(see figure 3-7). The unit may be triggered by using 
the external TRIG IN, the trigger cammand, or the 
VXI trigger bus input. 

To set the Model 1370 for the triggered mode, follow 
the instructions in paragraph 3.4.4, then change the 
mode to triggered by sending: 

MODE TRIG 

3.4.7.2 External Trlgger Input 

The trigger slope parameter affects how lhe instru- 
ment responds to the external trigger inpur s~gnai. 
The slope determines whether the instrument trig- 
gers on the positive or negative going portion of (he 
input signal. Before using the external trigger input, 
program the instrument as follows: 

FRZQ 10E3:FUNC S1X:VOLT 1 . 5 :  

OFFS -1.5::HODE TR1G::OUTP 1 

The result will be a dc level of -1 SV. Next, select the 
external trigger input by sending the command: 

TR1G:SOUR EXT 

The maximum trigger rate is 12 MHz. The minimum 
amplitude is 500 mVpp up to 1 MHz, and IVpp from 
1 MHz to 12 MHz. 

To trigger on the positive going (rising edge) trigger 
slope, send the cammand: 

TR1G:SLOP POS 
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- s tr:gger sn rw negative goins (falling edge) 
rvlgger slope, send the command: 

Fcr examole, to enable the unir to trigger on the 
cositlve slope, send the following command: 

TXIG:SOUR EXT:SLOP POS 

3.4.7.3 BUS Trlgger Commands 

To trigger the generator using the IEEE 488 bus or 
theVXlbus, set up the generator In a triggered mode 
as desci~bed in paragraph 3.4.7.2, then selecl the 
bus trigger command by sending: 

Tr~gger the generator by sendrng efther the 488.2 . m- ,. 
, rco or 489.1 GET command over the 488 bus, or 

1hei:lord se:~al T r i g g e r  over the VXlbus The 'TXG 
commana IS mandared to be recognized by the 
Commander and oy the Model 1370. The GET com- 
man3 causes the Commander to send the VXlbus 
word Ser~al T r i g g e r  command to addressed de- 
vcos W I C ~  sui)port T r l g g e r  and do not have thelr 

DIR bit cleared to 0 (seee VXlbus System Spep'i b ~ . ~ c a -  
Zion). Trigger slope does not apply when using Ihe 
B U S  as the trigger source, and the bus commancs 
only have effect when the Model 1370 is in a tr~g- 
gered mode of operation and the selected trigger 
source is BUS. 

3.4.7.4 VXI TTL Trlgger Bum Input 

The Model 1370 may also be triggered from the VXI 
TTL backplane. The signal must be placed on the 
bus from another source within the VXI chassis. 

To use the trigger busas atrigger source, first set up 
Ihe Model 1370 using the instructions in paragraph 
3.4.7.2. Next, select one of the eight trigger lines by 
sending the message: 

Where < n >  represents one of the eight TTL Trigger 
lines, 0 through 7. 

The selected signal will trigger the Model 1370 on 
the leading (negative going) edge. Trigger slope 
does not apply when using one of the TTL Figger 
lines as the trigger source. 

1 IWumE BASELINE 

Figure 3-7. Triggered Waveform Characterlstlcs 
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3.4.8 Gated Operatlon 
- 

ne gzted mooe IS rdentioal to the lriggered mode, 
excep: !he ou:pu: from the Model 1370 starts from 
The qugescent stare, produces continuous wave- 
h r n s  lor !he durat~on of Ihe trigger signal, then 
J e t u r x  rothe quescen: state. All waveforms may be 
gated. The quiescenl state for sine and triangle 
waves is OV.  The quiescent state for the square 
rave  is the negative peak voltage, and for the 
negaiive square wave is the positit~e peak voltage. 
as s h o w  rn figure 3-8 

To \~iew galed mode, set up the Model 1370 2s 
oescribed in paragraph 3.4.7.2, then send the rnooe 
command: 

MOD5 GAT 

Next select the trigger source. The unit may be 
triggered by the external TRIG IN as described in 
paragraph 3.4.7.2, or the VXI trigger bus input as 
described in paragraph 3.4.7.4. ' ' T B G '  is not z valid 
command in gated mode. 

EXTERNAL TRIGGER 
POSITIVE SLOPE 

FIXED TRIGGER 
LML EXTERNAL TRIGGER 

NEGATIVE SLOPE 

/' 

TRIANGLE 
BASELINE 

SQUARE 
BASELINE 

SYNC OUT 

Flgure 3-8. Gate Waveform Characterlstlc8 

3-20 

ManualsPlus.com

https://www.manualsplus.com/


3.4.9 Burst Operation 

Tne burs: node is iaenlical to the triggered made, 
e x c w :  when a trigger is received, the Model 1370 
leaves its quiescent slate, produces a predefined 
number of cycles, then returns to its quiescent state. 
Tne auiescent slate for sine and triangle waves is 
OV. The qu~escent slate for the square wave is the 
negatwe peak voltage, and for the negative square 
?..eve is the positive oeak voltage, as shown in figure 
3-9 

To observe the burst mode, set up the Model 1370 
as described in paragraph 3.4.4, then send the 
rncde command: 

To change the burst count, send the command 

Numeric values are explained in paragraph 3.3.1 4. 
For burs! caunl messages, numeric values may be 
any value between 2 and F o r  >l.COO,COO,CSO, In 
the farm of an integer or floating point value, or one 
of the special case character keywords, ' M A x i n ~ : . ' ,  
' K I N i m u m ' ,  or 'DEFault'. Burst duration degends 
on the frequency programmed. 

A burst is initiated when the unlt is triggered by tne 
selected trigger source. The trigger source may be 
the external TRIG IN, as described in paragrapn 
3.4.7.2, the Trigger Command '-TRG' as described 
in paragraph 3.4.7.3, or the VXI trigger bus input as 
described in paragraph 3.4.7.4. 

EXTERNAL TRIGGER 
POSITIVE SLOPE 

SINE 
BASELINE 

TRIANGLE 
BASELINE 

nnn SQUARE 
BASELINE 

SYNC OUT 

BURST COUNT = 3 

Flgure 3-9. Burst Waveform CharacterlstIcs 
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3.4.1 0 External Wldth 

Ir, ex!ernal width, the Model 1370 produces an 
cutput oulse wncse period and wrdrh are set by the 
external trigger signal as shown in figure 3-10. To 
selecr external width, send the command: 

F7eo~e7cy and mode commands are no! required 
for exter-al width. All other ccmmancis are as 
=escrrSec IR paragraph 3.4 4. The external width 
accepts trigger inputs from all three trigger sources: 
external TRlG IN, VXI Trigger Bus, and the Trigger 
command. However, the most useful trigger source 
for external width IS the TRlG IN connector. This is 
mcause Ihe (rigger slope is adjustable as de- 
~ C i b e d  in ~aragraph 3.4.7.2. To select the TRlG IN 
connecIor as the trigger source, send the com- 
mano. 

A seccnd !rigger source for external w~dth is the VXI 
oaclcplane, oescr~bed in paragraph 3.4.7.4. The 
aerioc and wdth of the instrumen1 output is depen- 
o m  on the characteristics of the selected s~gnal. A 
bacKplane signal IS selected by sending the com- 
crland 

w e r e  < z >  represents one of the eight lTL  trigger 
7es. 

T ie  fernalri?g trigger source available to the Model 
1370, wner; rn external width, is the trigger com- 
mznd'"3C-', described in paragraph 3.4.7.3. When 
sirs the trlgger command, the oer~od and wldth of 
Tqe ourout slgnat IS determined by the 'TRG bit. To 
selec: the !rigger command, send: 

3.4.1 I Internal Frequency Sweep 

When sweep is enabled, the output frequency may 
be swept within the range of -01 Hz to 12 ivltlz In 
continuous or lriggered modes, and w~lh llnear 
(default)or logarithmic spacing. Sweep ratios greater 
than 100:l may be achieved, but will generate a 
device specific error. If Ihe high frequency settins 
1s 10 MHz or greater, the minimum allowable fre- 
quency is 2 MHz. Sweep duration ranges from . O i  
seconds to 100 seconds, with a default of 1 C3 ms. 

Thedefault start frequency is 999 Hz and the default 
stop frequency is 99.9 kHz. To enable sweep, enter: 

FREQ:XODE SUE 

To ser the specifc sweep mode, enter: 

S W E :  ?<ODE (keyword) 

To program the instrument to sweep up, enler: 

S:n'Z:C;R L!? 

or down, enter: 

SVE : C I R  DOWN 

To enable log spacing, enter: 

or linear spacing, enter: 

SWE:SPAC LIN 

To program the sweep time, enter: 

3.4.1 2 Status Command 

This subsystem contains the Status reporting regis- 
ters. Neither the Operation, nor the Questionable 
registers are implemented in the Model 1370. All 
queries will return a 'Om (zero). The Enabie 
subcommands for each register will be accepted, 
but will not perform any function. Preset may be 
exercised, but will perform no function. 

Flgure 3-1 0. External Wldth Waveform Charatterlstks 
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PRELIMINARY 

SECTION 4 
CIRCUIT DESCRIPTION 

TO BE SUPPLIED AT A LATER DATE 
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CALIBRATION 

5.1 FACTORY REPAIR 

Waverek maintains a faccory repair department for 
:hose customers not possessing the necessary per- 
sonnel or test equipment to maintain the instrument. If 
an instrument is returned to the factory for calibration 
or repair, a detailed description of the specific prob- 
lem should be attached to minimize the turnaround 
ilme. 

5.2 REQUIRED TEST EQUIPMENT 

The test equipment required to perform the calibration 
procedure is listed in table 5-1 

Table 5-1. Llst of Test Equlprnent 

Equlprnent 1 ~ u a n t l t y  
I 

VXI Fleqairements 

Multimeter 

Osc~l lcsco~e 

D~storticn Analyzer 

F r e o ~ ~ i c y  Counte 

Acag3r 

Cable assembly 
Coaxiai cable 

Probe 
50R Terminahon 

Speclflctlons 

VXI chassis 
VXI slot-0 controller 
VXI "C" sizeextender 
board 
(Optional-see text) 
HP 3478A or equiva- 
lent 
Tektronix 2465 or 
equivalent 
HP 89038 Audio 
Analyzer 
HP 5334A Universal 
Counter 
BNC female to 
double banana jacks 
Dual clip/coax 
BNC male connec- 
tors, RG58U cable 
10 MQ 
Feedthrough, 0.1 % 
accuracy, 2W 

5.3 CALIBRATION 

The following procedures require that the model 1370 
be part of a VXI system as described in table 5-1, The 
model 1370 will be installed on a C-size VXI extender 
card and controlled by the Resource Manager. The 
computer/display device can be the Resource Man- 
ager (internal host in a Stand-Alone system) or aq 
external host connected to the Resource Manager via 
the IEEE-488 (GPIB) programming bus. 

Wlth the covers removed, low voltage dc 
power suppllee are exposed. Do not be 
mlaled by the term "low voltage", Under 
adveree condlttone, potentials as low as 50 
volts can cause eerloua Injury or death. 

5.3.1 Seml-Automated Procedure 

When the calibration procedure is initiated, the Model 
1370 firmware returns an abbreviated description of 
the current calibration step to the system console, and 
instructs the Function Generator to modify its settings 
in preparation for making that adjustment. The abbre- 
viated description identifies the parameter, calibration 
tolerance, and adjustment component. The proce- 
dure is initiated by sending 'DIAG: CAL?' ,  followed by 
the calibration step number, and a program message 
terminator. 

NOTE 

The completion of the calibration procedwe 
returns the instrument to correct alignmen!. 

Callbrstlon llmlts snd tolerances are not 
Instrument speclflcetlons. 

Instrument specifications are given in Sec- 
tion I of this Manual. 
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5.3.2 Prepara t ion  

Ckrain access?a adjusrajle components ny removing 
the side panel with the adaress switch cutout. Mount 
Ine module or: an extender card, or plug 11 into 2 VXI 
chass~s csnnector lhat will allow access to the adjusf- 
menrs dufina caiibration. Allow at leas1 a 15 minute 
; * : 2 r~1 -~0 ,  

5.3.3 Connec to r  Termlna t lon  

When used as test points, the SYNC OUT and FUNC 
OL'T connectors must ne termmated with 5OQ. 

5.3.4 Cal lb ra t lon  Procedure 

f o  Drepare the instrument for each step, send 
' : I A S : S k L . ? ' ,  followed by the calibration step num- 
Ser, and 2 program message terminator (see para- 
graph 3.3.2.5). For steps that are identified as inter- 
acting with another step, all interacting steps must be 
wi:h~n calibrat~on tolerance before advancing to the 
nexr step. Figure 5-1 shows test point and adjustment 
kxations. 

Step 1. Adjust +15 Vdc Supply 
Reference TP-1 
Cal Point TP-2 
Adjust R314for+15.000+.002Vdcwith DVM, 

dc mode, high Z in 

Step 2. Adjust -1 5 Vdc Supply 
Reference TP-1 
Cal Point TP-3 
Adjust R318for-15.000t.002Vdcwith DVM, 

dc mode, high Z in 

Step 3. Adjust -10.24 Reference Voltage 
Reference 
Cal Point 
Adjust 

Step 4. Adjust 
Reference 
Cal Point 
Adjust 

TP-1 
TP-4 
R300for-t 0.240 ~.002Vdcwith DVM, 
dc mode, high Z in 

Node Balance Voltage 
TP-1 
TP-5 
R99 for triangle wave balanced about 

zero 20.1 ~ d c  with osci Hoscope 

Step 5. Adjust Triangle Belence 
Reference TP-1 
Cal Point TP-6 
Adjust R60 for equal positive and negative 

peaks ~0.002 Vdc with oscilloscope 

Step 6. Null VCG (Voltage Controlled Generator) 
Reference BNC Outer Shell 
Cal Point VCG Input BNC on Front Panel (Do 

NOT load with 50Q) 
Adjust R11 for 0.0 ~0 .001  Vdc with DVM. dc 

mode, high Z in 
Step 7. Adjuat HF Waveform Symmetry (Interacrs 

with Step 8). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R23 for 0 + 0 S p  with oscilloscope, or 

50 20.025% with frequency counter 
(Duty Cycle Mode) 

Step 8. Adfuat LF Waveform Symmetry (Interacts 
with Step 7).  

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R15 for 0 t0.5 ps with oscilloscope, 

or 50 t0.025% wlth frequency counter 
(Duty Cycle Mode). Allow 15 seconds 
for readlng to settle, 

Step 9. AdJust Low Frequency (Interacts with Step 
10). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R12 for 10 t0.1 Hz with frequency 

counter (Duty Cycle Mode). 

Step 10. AdJust Hlgh Frequency (Interacts with Step 
9). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R8 for 999 21.5 Hz with frequency 

counter. 

Step 11. Adjust 1 MHz (Interacts with Step 12). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust C43 for 1 tO.OO1 MHz with frequency 

counter. 

NOTE 

If the range of C43 is inadequate, change the 
nominal value of C44. 

Step 12. AdJuat 9.99 MHz (Interacts with Step 11). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R45for9.99 tO.O1 MHzwith frequency 

counter. 

Step 13. AdJust 100 kHz (Interacts with Step 14). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust C45 for 100 e0.1 kHz wlth frequency 

counter. 
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Step 14. Adjust 999 kHz (Interacts with Step 13). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R46 for 999 +I kHz with frequency 

counter. 

Step 15. Adjust 10 Hz Symmetry (Cap. Mult. Ad].), 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R117 for 50 ~0 .1% with oscilloscope, 

or frequency counter (Duty Cycle 
Mode). 

Step 16. Adjust 0.999 Hz (Cap. Mult. Adj.). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R105 for ,999 ~0 ,001  Hz with fre- 

quency counter. 

Step 17. Adjust 99.9 Hz (Cap. Mult. Adj.). 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R112 for 99.9 tO.1 Hz with frequency 

counter. 

Step 18, Adjust Slne Distortion (Interacts with Step 
19). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R142, R154, R157, and R255 for 

<0.3% THD (Total Harmonic Distor- 
tion) with distortion analyzer (monitor 
analyzer output with oscilloscope). 

NOTE 

The initialadjustment in Step 78 is done at 999 
Hz. Verify that distortion at the /allowing fre- 
quencies is at minimum (below 0.42% THD) 
and sonewhai equally balanced. 

Frequency Progrerm 
99.9 Hz freq 99.9 
999 Hz freq 999 
7 0 kHz freq I OE3 
99.9 kHz freq 99.9E3 

Step 19. Adjust Mult. Balance (Interacts with Step 
18). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R241 for<0.07Vp-p with oscilloscope. 

Step 20. Adjust Offset at OVdc (Interacts with Step 
21), 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R237 for 0 +0.005 Vdc with DVM, dc 

mode. 

Step 21. AdJuet Offaet at 5Vdc (Interacts w~th Step 
20). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R208 for 5 +0.005 Vdc with DVM, dc 

mode. 

Step22. Adjust Hlgh Amplltude (Interacts with Steps 
23 and 24). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R242 for 3.536 *0.01 Vac with OVM, 

ac mode. 

Step 23. Adjust Low Amplitude (Interacts with Steps 
22 and 24). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R251 for0.357 *0.002 Vac with OVM, 

ac mode. 

Step 24. Adjust Triangle Amplltude (tnteracts with 
Steps 22 and 23). 

Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R148 for 2.887 ~ 0 . 0 0 3  Vac with DVM, 

ac mode. 

Step 25. Adjust Negative Square Excursion. 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R168 for -5 ~0.005 Vdc with DVM, dc 

mode. 

Step 26. Adjust Podtlve Square Excursion. 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R164 for +5 ~0.005 Vdc with DVM, dc 

mode. 

Step 27. Adjust Output Attenuator. 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust R295for0.5 ~0.001 Vdc with DVM, dc 

mode. 

Step 28. Adjust Waveform Quality. 
Reference BNC Outer Shell 
Cal Point FUNC OUT BNC on Front Panel 
Adjust C122 and R96 for riseflall <12ns, ab- 

errations 43.3% t 50 mV) with oscillo- 
scope (wide bandwidth). 

NOTE 

For amplitudes of 1.0 1, 5 and 70V, balance 
aberration resulls. Verify rise/fall times for 
amplitudes of 7.07 and5Vare < 72ns, and 7OV 
is < 76 ns. 
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Figure 5-1. Test Points snd Adjustment8 
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