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WARRANTY

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

The obligation of 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 avent Wavetek is not able to modify, repair or replace non-
conforming defective parts or components to a condition as warrantied within 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 nonconfermity within the Warranty period and the
affected product returned to Wavetek's factory or to an authorized service center within (30) days aker
discovery of such defect or nonconformity.

For product 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 aitered 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 sole and exclusive remedy and no other warranty,
whether written or oral, is expressed or implied. Wavetsk apecifically disclaims the implied
warranties of merchantability and fitness for a particular purpose. No statement, representation,
agreement, or understanding, ora! or written, made by an agent, distributor, representative, or
employee of Wavetek, whichis not contained in the foregoing Warranty will be binding upon Wavetek,
unless madein writing and executed by an authorized Wavetek employee. Under no circumstances
shall Wavetek be liable for any direct, indirect, spacial, incldental, or consequential damages,
expenses, losses ordelays (Including loss of profits) based on contract, tort, or any other legal
theory.
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SAFETY FIRST

PROTECT 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'tdisconnect the green and yellow safety-earth-ground wire that connectsthe
ground lug of the VXI chagsis power receptacie to the chassis ground terminal
(marked with @ or A L

Don't hold your eyes extremnely close to an rf output for a long time. The normally
nonhazardous low-power rf energy generated by the Instrumant ¢ould 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 qualified elactronics technician and
know how to work with hazardous voltages.

Pay attention to the WARANING 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.



https://www.manualsplus.com/

SECTION 1

SECTION 2

SECTION 3

CONTENTS

GENERAL

T THE MODEL 1370 i 1-1
1.2 SPECIFICATIONS L 1-1
L2 FURCH DN 1-1
122 QoErating MOTES ... e TR 7-1
1.2.3 Frequency Range ... 1-1
12,4 O BULS i e e 1-1
1.2.5 FraqUENCY SWEED ..ot e 1-2
1.2.6 LIS .ttt e et ettt 1-2
1.2.7 PrECISION Lot et 1-2
1.2.8 Waveform QUALTY ..o e 1-3
1.3 GENERAL ..o e 1-3
1.3.1 SCPIProgramming oot e 1-3
1.3.2 VXD IREIaCE 1-3
1.3.3 ERVIFONMEBNIAL oo it 1-3
1.3.4 S Z e 1-3
1.3.5 PO e e 1-3
1.3.6 REABlY oo 1-3
1.37 NOEMAI USE oo e 1-3
1.3.8 STy i 1-3
1.3.9 B 1-3
PREPARATION

2.1 RECEIVING INSPECTION i 241
2.11 Unpacking INSIrUCHONS ... e 2-1
2.1.2 Relurning EQUIDMENT ...t 2-1
2.2 PREPARATION FOR STCRAGE OR SHIPMENT ... 241
221 PACKAGING . veovviie ot 2-1
222 STOTAGE ..ottt et e 2-1
2.3 PREPARATION FOR USE ..o e s 2-1
231 Logical Addrass SelaCtion ...ooioevicciiiiiee e 2-1
232 Data Transfer Bus ArDitration.....c.cocevveviveiiiesies e 2-2
2.4 INSTALLATION Lt ittt 2-4
25 INITIAL CHECKOUT AND OPERATION VERIFICATION .......oo..ooe, 2-4
OPERATION

31 INTRODUCTION .o, 3-1
3.2 CONNECTCRS AND LED INDICATORS ..ot 3-1
3.3 MODEL 1370 PROGRAMMING ... e 341
3.31 SCPI CommaNd TAIE «.oocivvir ettt e 3-1
3.3.1.1  Long and Short FOrm Keywords ..o 3-3
3.31.2  SCPICOMMANA TIEE oo e, 3-3
332 Command Message FOMEAL .. e, 3-4
3.3.21  Program Message Unit e 3-4
3.3.2.2  Program MESSAJE ... 3-4
3.3.223 Program Message Delimilers ..ot R 3-4
3.32.4  Parameler FOMmMS . oo 3-4


https://www.manualsplus.com/

SECTION 4

SECTION &

CONTENTS (Continued)

3.3.25 Program Message TerminatorS ..o i oo 3-7

3 83028 UBIBS e 3-7

33.3 Model 1370 SCPI CommMAanaS ..ot 3-7

3331 Frequency MBSSEOES ... 3-7

3.3.3.2  FUNCHOM MESSAGES 1vviiiet it 3-8

3.3.3.3  Voltage (Amplitude) MeSSA0ES .. .ovivvveoi e 3-8

3.3.3.4 Vohage (Offsel) MESSAGES ..o iiiiiiei e 3-8

3.8.3.5  Frequency SwWeep MESSAGES . .oo.ivoiiivicniee oot 3-9

33.3.6  Burst CountVaIUE . oo e e 3-10
3.3.3.7  MOGE MESSAGES ..ottt 3-10
3.3.3.8  Qutput State COMMANT ..o e 3-10
3.3.3.9 TTL Trigger Sync Output MESSAGES ..ot ivvie e 3-11
3.3.3.10 Trigger Source MeSSAgES ..o.oovvi oo e 3-1
3.3.3.11  Trigger SIope MESBAGES «..oiviivi et e 3-11
3.3.312 System Error QUETIBS ...voi e e 3-12
3.3.3.13 Model 1370 Calibration QUEBIY ..ooiivii e 3-12
3.3.4 TTST Self TeSLQUBIY v e 3-14
335 TTRG SYS1EM TrIGGEN vt s itir et s ettt e, 3-14
336 |[EEE 488.2 Common ComMmMaNdS ...ovvvve et 3-14
3.4 MODEL 1370 OPERATION ... .ot 3-14
3.4 OUPUL TeIMIINATIONS oot eee i ittt 3-14
3.4.2 ENPUCULBUL Prot@CHON .o e 3-15
3.43 Power On/Resel Defaulls ..o e, 3-15
3.4.4 CONtNUOUS MOTE 1o e 3-15
3.45 DO OUIDUL e e 3-18
3.4.6 VO G DB ANON it e e 3-17
I S T N [N (o To [Tt (o E TSRS TP PRTRR 3-1

3.4.6.2 Freguency Madulation (FM) ..o 3-18
3.4.6.3  EXIemnal FreqQuUenCY SWEED .....oiiiiiiii i arnase ittt siae e 3-18
347 Triggered ODETAtON L .iiiiviiiirv ettt 3-18
- e T 1 {o T [T o (o T o TP 3-18
3.4.7.2  EXternal TrGQer INPUL cuiiiee oo i s emstisebbrses s e 3-18
34.7.8  BUSTHQEEr COMMENGS ..ocooiieiiiiiciiiiies ot e 3-18
3.4.7.4  VXITHGQer BUS INBUL ..o 3-18
348 Gatet DA N Lo e 3-20
349 BUISt ORI Al O i e 3-21
3.4.10 EXter A W 322
3.4.11 INternal FreQUENCY SWEED «ov vt 3-22
3,412 StatUs COMMANG i e e 3-22

CIRCUIT DESCRIPTION
TO BE SUPPLIED AT A LATER DATE

CALIBRATION
5.1 FACTORY REPAIR ... . .51


https://www.manualsplus.com/

Vi

SECTION 6

SECTION 7

52 REQUIRED TEST EQUIPMENT .. i T 51
5.3 CALIBRATION 51
531 Semi-AUlomMAated PrOCEAUrS ..o e 5.1
5.3.2 PTERATANON ..ottt et e e 5-2
533 OdeTalal=To3 (e AN N=10a0 at: 1< oTa TETEUURTT TR 5-2
3.4 Cailbranon ProCOGUIE ...t e 5-2
TROUBLESHOOTING

TC 3E SUPPLIED AT A LATER DATE

PARTS AND SCHEMATICS

74 DRAWINGS L7
7.2 ERRAT A 7-1
7.3 ORDERING PARTS Lo i e 7-1


https://www.manualsplus.com/

Table 1-1
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Tatle 3-7
Table 3-8
Table 5-1

Figure 1-1
Figure 2-1
Figure 2-2
Figure 2-3
Figure 3-1
Figure 3-2
Figure 3-3
Figure 3-4
Figure 3-5
Figure 3-6
Figure 3-7
rigure 3-8
Figure 3-9
Figure 3-10
Figure 5-1

TABLES

Freguency Banges ... NPT 1-3
bModel 1370 Front Panel ... 3-3
Model 1370 Command SUmmMary ..o v 3-5
Calibration SteRS ... 3-12
Error MESSACES ..o oo 3-13
Seif TeSt RESPONSE oot e 3-14
IEEE 488.2 Commen Cormmands ..o 3-14
Input and Output IMPEedanCeS ....o..oooviiiiiiiee e 3-14
Frequency RANGES e e, 3-18
List 0f TeSt EQUIDMENT ..ot e 5-1
ILLUSTRATIONS
Medel 1375 12 MMz VXI Sweep/Function Generator ............. 1-0
Setthe Logical AGress ... e 2-2
Bus Arbitration Level JUmMPers ... 2-3
TSl BB o e e 2-4
Model 1370 Front Panel ..., TR 3-2
Model 1370 Command Tre& .o e 3-6
OUtpUE TEIMINALION Lo 3-15
Mcde! 1370 Basic Operation SetUp .o 3-16
Continuous Waveform Characteristics ... 3-186
VCG NOMOGraBN .ot 3-17
Triggered Waveform CharacteristicsS ..o ociiciin, 3-19
Gate Waveform CRaracternistics ..o...ooovvvvveviieio 3-20
Burst Waveform Charactenstics ..o 3-21
Externai Width Waveform Charactenstics ..........ccoovvivvveeen. 3-22
Test Points and AQJUSIMENTS ..o e 5-5

wii


https://www.manualsplus.com/

i

12 MHz Sweep/
Funztion Generator
meoade! 1370

AuN @

‘ FAIL @
MOoDID @

ae @
a2: @

TRIQ I8

SWEEP QUT

©

FUNC OUT

©

model 1370

p—
==1

Figure 1-1. Modei 1375 12 MHz VX| Sweep/Function Generator



https://www.manualsplus.com/

1.1 THE MODEL 1370

T~~* ODEL 1370 is a three function {sine, triangle,
sc ~re) C size VXI Programmabie Sweep/Function

T adr. It car operate as a continuous, trig-
o C. gated or burst signal source at cutput
g des up 10 20 Vpp. Additionally, the Mcdei

1370 can be programmed for dc and 'external
width {two level outout determined by external
signaland orogrammabietrigger referencelevel). It
has bi-oirectionai frequency sweep capability within
the ‘reguency range of .01 Hz and 12 MHz, with
either linear or logarthmic sweep characteristic,
The outou: level is specified from 10 mv to 10 Vpp
:nto 50Q termination, and 20 mV to 20 Vpp into an
open circuit with 3.£ digits of resolution, Offset can
be programmed to vary the waveform's base line up
10 =10V, orinthe de function, vary the dc output. The
function output is protested from external over-
voltages up 1o 100V peak. Activation of the protection
Circuits sets error status Rits monitored by the VXI
controller.

Conirol of the sweep/function generator adheres to
the SCPI (Standarc Commands for Programmabile
Instruments) industry standard language fcr remote
~ l programming.

1.2 SPECIFICATIONS

1.2.1 Functions

Programmable sine, triangle, square, square com-
piement, external width, or de.

1.2.2 Operating Modes

Continuous:
uiout continuous at programmed freguency. Fre-
quency can be medified via the VCG IN.

Triggered:

Output guiescent until triggered by an exiernal

sigrial, a TTLTRG signal, or a VX! bus ccmmand,
1 generates one cycle of the programmed ire-

quency.

Gated:

3 r1c triggered mode except oulput continues
fzrine duration of gate signal. The last cycle staned
's comoleted.

SECTION
GENERAL

Burst:

Programmable numoer of waveform cycles in a
purst. Burst length, initiated by the trigger signal, is
programmable between 2 and 2% cycles. Maximum
burstrate is 12 MHz.

1.2.3 Frequency Range:
0.01 Hztc 12 MHz.

1.2.4 Outputs

Function Output:

Waveforms from C.01 tc 10 Vpp into 50Q {(0.02 ‘o
20 Vpp into 25C k). DC or offset pregrammaoie
from -5V to +5V into 50 (-10V to +10V into 230 k).
Programmable on cr cff {(Zcff 500 k Q). Abscluts
peak amplitude plus offset may not exceed 5V inte
50Q (10V into 250 k).

Source Impedance: 508,

Protection. Cutput protectedto+ 100V

peaks.

Sync Output;

TTL level square wave into 50 at programmed
frequency. in addition, the Sync Outout may be
programmedto drive any of the eight TTLTRG™ lines
on the VXI backplane,

TTL Compatible: s04 to =z2.4V into 50Q,

=0.81024.8 V into 250 kQ.
Source impedance: 50Q.

Tirming: Cencurrent with function
cutpul in square; fags sine
and triangle by 92°

<10% into 50€.

Cutput protected to =15V
inputs.

Over/Undershoot.
Protection:

Sweep Output:

Linear 0 V to +10 V (open circuit) ramp signai
occurring during a frequency sweep. Instanta-
neous value of ramp voltage indicates percent timeg
completion of frequency sweep.

0V =+ 5CC mV at stant of
sweep, increasingto + 10V
+ 500 MV at sween ston.

Ampiitude;

1-1
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Source impedance: 2 «Q.

Cutput protectedto =15V
INputs.

Protection:

1.2.5 Frequency Sweep

Tre Syv.__  OJT BNC is active with 2 Sweep Mcde
selecied. ana active at other imes.

Sweep Modes:

CornrLous Sweep and Heset (CRESet):
Cor ~uously sweeps from programmed
start frequency to programmed stop fre-
quency, resets to start frequency and be-
gIns a new sweep. Repeats continuously at
the specified sweep time.

Centnuous Sweep and Reverse (CREVersa):
Conunucusly sweeps from start frequency
15 stop freauency and dack to start fre-
aJency. Rereals continuously atthe speci-
fied sweep time.

Trniggered Swesp and Reset (TRESet):
Programmed start frequency is generated
continuously until the Model 1370 receives
atrigcger, which willinitiate one sweep tothe
programmed stop frequency then areset to
the start frequency.

Trggered Sweep and Reverse {TREVerse}):
Frogrammed start frequency is generated
contir Jouslyunti atrigger signalisreceived,
whicrh v ' jate one sweep from the start
frequency to the stoo frequency. The gen-
erator immediately sweeps backtothe start
frecuency and holds for another trigger.

Triggered Sweep and Hold (HRESet):
Programmed start frequency is generated
continuously until atrigger signalisreceived,
which will injtiate one sweep from the start
frequency to the stop frequency. The gen-
erator holds at the stop frequency until re-
ceipt of a second trigger which ramps it
zack to the start frequency, where it holds
for ancther trigger cycle.

Trigoered Sweep and Hold with Reverse
(HREVearse):
Programmed start frequency is generated
com ~ucuslyuntilatrigger signalisreceived,
which '+ initiate one sweep from the start
frequency tathe stop frequency. The gen-
erator nolds at the stop frequency until re-
ceiot of a second trigger which sweeps it
back to the start frequency, where it holds
far another trigger cycle,

tianual Sweep (MANual):
Output frequency is pregrammed between

1-2

start and stop frequencies Witr the awg of
the SWEEP OUT voltage, used for grecsaly
setting up sweep charactsaristics.

Direction:
Sweep directionis programmabie either up or down
in all modes.

Lin/Log:
Frequency sweep characteristic programmabie for
elther linear or logarithmic.

Time:
The duration of one swept transition between start/
stop frequencies, programmed from 10 ms {c 1C0s.

Fiyback Time:
<1 ms.

Resolution:
A maximurn of 4086 points per second (244 us per
point).

Accuracy:

=0.2% for sweep time, (2% of setting + 2% cf
range) for start/stop frequencies (see range defini-
tions in Table 1-1).

Range:

Maximum calibrated range s 1C0:1 ratio cf
start/stop frequencies. Wider range acceptedona
singie range (see Table 1-1) with a davice specific
error generated. Ratio of start/stop values limited
only by lowest practically achievable value; excen!
for upper values =10 MHz, then lower value limited
to =2 MHz. The greater of the start or stop trequen-
cies determines the selected range.

Trigger Source;

May be from the external input, internal trigger
source, the TTLTRG" lines, the "TRG command, or
the Word Serial Trigger command.

Trigger Width:

Minimum of 0.5 ms for a sweep tme =s1s. For
sweep time >1s, minimum width is (.0C05"sweep
time).

1.2.6 Inputs

VCG In:

£12Vinto 10kQ, forup to 1200:1 frequency change.
* 10V gives the 100C: 1 range maximum, = 12V gives
20% overrange. The Model 1370 uses nine internally
selected frequency ranges (FR), where:

FR = 102 10", ..., or 108 Hz, per Table 1-1:
An internal voltage (FRQ) between 1 and 12 vcits 15
used as the multiplier of FR to set the output fre-

guency. lfthe VCG input is used, it is summed with
FRQ and the output frequency is;

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

Range
(FR)

Programmed CW or
upper sweep value

"G 1.00 MHz 10 12.0 MHz

105 100 kHz to 998 kHz

o5 10.0 kHz 10 99.9 kHz
138 1.00 kHz 10 2.93 kHz
10 100 Hz 10 999 Hz
190 © 10.0Hz 10 99.9 Hz
100 1.00 Hz 10 9.99 Hz
10+ 100 mHz 10 999 mHz

07 - 0.0 Hzto 99.9 mHz

| 1200:1 | Normal ; Lowest
| VCG range ! sweep range practical value
| 10.0 kHz 10 12 MHz 100 kHz to 10.0 MHz 10.0 kHz
: ’ 2.00 MHz 10 12.0 MHz 2.00 MHz
1.00 kHz 10 1.20 MHz 10.0 kHz to 999 kHz 1.0 kHz
100 Hz to 120 kHz 1.00 kHz 0 99.9 kHz 100 Hz
10.0 Hz 10 12.0 kHz 100 Hz to 9.99 kHz 10.0 Hz
| 1.00 Hz 10 1.20 kHz 10.0 Hz 10 999 Hz 1.00 Hz
100 mHz 10 120 Hz 1.00 Hz 10 99.9 Hz 100 mHz
10.0 mHz 1c 12.0 Hz 100 mHztc 8.99 Hz \ 10.0 mHz
| 1.00mHz to 1.20 Hz 10.0 mHz to 999 mHz 1.00 mHz
' 100 uHz to 120 mHz 1.00 mHz to 99.9 mHz 100 uHz

Whnere FRQ and VCG are in voits. A sumot 3.99V
gives maximum range, and 12V gives 20%
overrange.

Slew Rate: 1.0 V/us

VCG IN accuracy: =4%

Trig In:

Fixeo TTL compatinle tnigger level at 1.2 V. Trigger
is programmable toeither negative or pesitive sicpes.
Inacdditicr, any one ofthe sight TTLTRG linesonthe
VX| hackplane can be selected as the trigger input.

12 MHz {24 MHz for Exter-
nat Width).

20 ns (except triggered
sweep modes).

Maximum Rate:
Minimum Width:
Input Protection:

Inputs protected against =50V,
1.2.7 Precision

Frequency
Resolution: 3-1/2 digits.
Accuracy: =2%.

= 1% for 24 hours.
=0 1% +£100 ps.

Repeatability:
Jister
Amplitude

3-1/2digitsor2.5mVwhen
abs[peak amplitude + off-
set] »0.5V; 3-1/2 digits or
0.25 mV when abs{peak
amplitude + offset] s0.5V.

Resoiution:

Accuracy: £{2% + 5mV) for 0.1 tc
1Vpp (abs{peax amplitude
+ offset] s0.5V); =(2% ~+
20 mV)for 1.01tc 1C Vep,

+ 40 mV for all other.
Repeatability (24 Hrs)=(1% +10 mV).

+0.1dB 10 100 kHz,
=1.5dBtw 12 MHz forout-
put at 5Vp-p. Referenceis
1kHz.

Flatness:

Otfset

Resoiution, 3-1/2 digitsor2.5 mywnen
abs{peak amplitude + off-
set] »0.5V; 3 t/2 digits or
.25 mV when abs[peak

amplitude + offset] 0.5V,
Accuracy: 40 mV in dc functicn.
Repeatability (24 Hrs): =(1% + 20 mV).
1.2.8 Waveform Quality

(5Vpp) Total Harmonic Dis-
tortion (THD) less tran
0.5%, 10 mHz to 99.9 KHz.

Sine Distortion:

No harmonics above,! -40 dBc, 100 kHz to
999 kHz.-30 dB¢, 1viHz {0
12 MHz.

=(1% + 8ns).

<15 ns for <3Vpp. <17 ns
for » 5Vpp.

Time Symmelry:
Square Transition:

1-3
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e - [Ovarflndershoot) <{5% + 20 mV) of
cear-1c-neak amplitude

~gle Linearity: 99% to 100 kHz.

1.3 GENERAL

1.3.1 SCPI Programming

—. .2 StoSCPIVersion 1.0 and IEEE-4B8.2 stan-

.. or .. catec commands. Rootleve!l commands
suge:

DIAGnostic MODE QUTPut
SOURce STATus SYSTem
TRIGger

1.3.2 VXI Interface
wessage based, 256 byteinput buffer. Supportsthe
folicwing subsets/protocols:

A186 D16 Master, A16 D18 Slave;

VXI ous Instrument Protocal {I);

VX| bus [EEE-488.2 |nstrument Pratocol (14):
Event Generator, Response Generator;

DC (Dynamic Configuration) Device,

1.3.3 Environmental

Temperature Range: 25°C £10°C for specified
operation.

Operating. 0*C to 5C°C within toler-
ances lwice normal speci-
fications.

Storage: -40°C 10 +71°C (RH not
controlied).

Warm-ue Time: 20 minutes forspecitied op-

eration.

Altitude:
Operating: Sea leveito 10,000 1t
Storage: Sea level 1c 40.0CC f1.

Aelative Humidity (non-condensing):
g°C to +10°C:
+11°C to +30°C: 95+5% RH max.
+31°C to +40°C: 75x5% RH max.

+41°C to +50°C:  45x5% RH max.

not controlled.

1.3.4 Size
Dimensions: Singie slot, 'C size VXI
module, (30 x 260 x 350
mm).
Weight: <1.6 kg (3.5 Ib).
1.3.5 Power
Total: < 24 Wats
Voltage Peak Current Dynamilc Current
+24 Vdc 400 mA 15C mA
+5 vdc 900 mA 100 mA
-2 Vdc 50 mA 5mA
-5.2 vde 50 mA 5mA
-24 Vdc 350 mA 100 mA

1.3.8 Rellabllity
>20,000 hours MTBF at 25°C, ground benign.
MIL-HDBK-217 calculation at 50% component stress.

1.3.7 Normal Use

Within a VXI mainframe with cocling air. Maximum
atrflow requirementfar 10°C rise is 0.06 mm (.C025 in)
H,O at 0.8 I/sec (1.7 CFM).

1.3.8 Safety
MIL-T-28800D, UL-1244, andthe VX1 System Spec:-
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2.1 RECEIVING INSPECTION

Checx the shipment at the time of delivery and
inspect each box for damage. Describe any box
damage and list any shortages on the delivery
inveice.

2.1.1 Unpacking instructions

1. 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.

2. Inspect the shipment for damage. Inspect
the equiprment carefully for any signs of me-
chanicaldamage regardless of the condition of
the shipping boxes.

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

4. Call Wavetek, Call Wavetek's Customer Ser-
vice representative (819 279-2200) tc inform
them that the shipment arrived damaged.
Please be prepared to provide a detailed dam-
age report.

2.1.2 Returning Equipment

Follow these steps when you return equipment 1o
Wavetek:

1. Save the packing materfal. Always return
eguipment in its original packing material and
boxes. It you use in-adeduate material, you'll
nave to pay to repair any shipping damage as
carriers won't pay claims onincorrectly packed
eguipment.

2. Call Wavetek Customer Service and ask for
a return authorizatlon. The Wavetek Cus-
tomer Service representative (619 279-2200)
willask for your name. telephone number, com-
pany name, equipment type, model number,
serial number, and a description ot the prob-
lemn.

(0%

Pack and ship the equipment,

SECTION
PREPARATION

2.2 PREPARATION FOR STORAQGE OR
SHIPMENT

2.2.1 Packaging

If at a_ll possitle, always use the criginal shipping
container. However, when using packing materials
cther than the original, use the following guidelines:

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

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

Protect all sices, including the top and bottom, with
shock absorbing material (minimum of 2 inch thick
matenial) 1o prevent movement of the Model 1370
within the container. Seal the shipping container
with approved sealing 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, cry
environment. [n high humidity environments, pro-
tectthe Model 1370 from temperature variations that
could cause internal condensation. The following
environmental conditions apply to both shipping
and steorage;

Temperature —40°C to +71°C
Relative Hurnigity —not controlled,
non-condensing

Altitude <40000 # (12192 m)
Vibration < 2G
Shock < 40g

2.3 PREPARATION FOR USE

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

2.3.1 Logical Address Selection

The VXI chassis Resource Manager identifies units
in the system by the unit's logical address. The VX
lcgical address can range from 0to 255 However,

2-1
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agdresses 0 and 255 are reserved for special func-
tions. Address 0 identifies the Resource Manager.
Agdress 255 permits the Resource Manager {0
dynamicaly address the unit based on the units VX|
chassis siol.

7o change the Model 1370's logical address, use
1he eight position DIP switch {figure 2-1) accessible
‘rom the side panel. The Model 1370 uses binary
values (2710 27) 10 set the address using the active
lcw address switch. This means the OFF position
represents a iogical 1. Conversely, an ON position
represents aiogical &, Switch position number one
s the least significant bit of the address. Insert Ain
figure 2-1illustrates a switch settc alogical address
of 3

YWavetek ships the Model 1370 with a logical ad-
dress of 255 for Dynamic Configuration. Refer to
nsert B in figure 2-1.

2.3.2 Data Transfer Bus Arbitration

The Model 1370 has VMEbus Mastership capability
This means the Sweep/Function Generator, when
enabled. sends Responses and Events as signals o
itsCommander. The Model 1370 cannot drive the
interrupt lines.

The Model 1370 is configured as a levet 3 requestor
by the factory. The level 3 Bus Request and Bus
Grantlines are used (BR3", BG3iN*, and BG30OUT".
The other Bus Grant lines are daisy-chained by
jumpers. The YMEbus specifications describe three
priority schemes: Priaritized, Round-robin, and Single
level. The Prioritized artitration assigns the bus
according to a fixed priority scheme where each of
faur bus lines has a pricrity from highest (BR3") 10
lowest (BRC™). Round-robin arbitration assigns the
bus on a rotating basis. Single level arbitration only
accepts requests on BR3".

LOGICAL
ADDRESS
285

gLogrez i
r

o NO |

INGERT B

LOGICAL
ADDRESS
3

gLOv LT

e, .
NO

INSERT A

Figure 2-1. Set the Logical Address
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Figure 2-2, Bus Arbitration Level Jumpers
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Pacn v reguestor fevelis required, the jumpers
stoe s’ _ed. The following instructions and
£, 32-2v  aidirreconfiguning the Model 137010
»aevel. Reler to the VMEbus specification for
maore intormatiar on 'data transfer bus arbitration'.

CAUTION

The Sweep/Function Generator
contains CMOS devices whichare
sensitive to static electricity.
When performing the bus arbitra-
tion level change, static efectric-
Ity discharge straps should be
worn.

1. Rermove the four flat head screws on the Model
1370 left side panel. remove the panel.

2. Remove the four pan head screws holding the
VXI Interface card 1o the main Sweep/Function
Generator boarg.

W

Slowly and gently iift the VX! Interface card up
from the Function Generator board. Consider-
aole force may be required as there are four
conneclors between the two boards with a total
of 136 pins. Do not use a metallic prying tool.

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

[9)]

Carefully instail the VXI Interface card cnto the
Sweep/Functicn Generator boarda. Install the
four pan head screws, the side panel and the
four flat nead screws.

2.4 INSTALLATION

Theinstrument will be installed in 2 VX! mainframeiin
any =lot except slot Q (zero). When inserting the
instrument into the mainframe, it shouid be gently
rocked back andforthtc seatthe connectorsinlothe
bSackplane receptacies. The gjectors will be atright

angles to the front panel when tne instrument Is
properly seated intothe backplane. The two captive
screws above and below the ejecteors are used to
secure the instrument into the chassis.

2.5 INITIAL CHECKOUT AND
OPERATION VERIFICATION

This procedure provides the cperator, service tech-
nician, receiving inspector, etc. with a quick method
of verifying the functicnal operation of the Moae!
1370, This procedure does not test the unit's speci-
fications. Connectthe equipmentas shownin figure
2-3 and gerform the following procedure. This
procedure assumes the Model 1370 is properly
installedina “C" size VXI chassis with a VXl controi-
lerinslot 0.

1 Power On, With the Model 1370 installed in the
chassis andthe scope connected, power onthe
VX! chassis:

Verify the RUN indicator is lit.
Verity the FAIL indicator is extinguished.
Verify the MODID indicater flashes.

2. Default Settings. Send the command:
QUTP:;STAT ON

Verify the scope displays a 1kHz, 5Vpp sine
wave,

3. Frequency. Change the frequency t¢ 1CC Hz
by sending the commana:

FREQ 10C0C

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

FREQ 1E5

MODEL 1370

TRIG IN
VCG N

SYNC OUT
SWEEP QUY
| Func ouT

[cle]

OSCILLOSCOPE

TERMINATORS

Figure 2-3. Test Setup
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Verify the scope cisplays 2 100 kHz, 5Vpp sine
Wave.

Sweep. Changetothe sweep mode £y sending
trne cormmand:

Werily the scope shows an output sine wave
starting at 992 Hz and linearly sweeping up to
699 kHz in a 100 ms time span. Verify SWEEP
OUT by displaying both CH1 and CH2. Change
the sweep time to 10 seccnds by sending the
command:

SWZTIXE 10

Verily the scope shows an oulput sine wave
starting a' 922 Hz and linearly sweeping up 10
9.99 kHzin a 10 second time span. Change the
stop frequency to 2kHz by sending:

Verify the freguency now sweeps from 993 Hz to
2kHz in 10 seconds. Change the start fre-
quency tc 2CC Hz by sending the command;:

FRZZ:STAR 200

Verify the frequency is now sweeping from 2C0
Hz tc 2kHz in 10 seconds. Change the sweep
tc down by sending:

SWZ:iDIR 2CwWN

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

SWE:;TIME !

[ -

Verify the frequency is sweeping from 2kHz to
200 Hz in 1 second. Change the spacing from
linear t¢ logarithmic by sending:

cim L CS A A
SWZ 5280 LCG

Verify an covious change in sweep characteris-
tcs wnen switching to logarithmic sweep.
Change the mode back to cw by sending the
command:

LEY ]

RIC:MCDE CW
Verify the output signal returns to 1C0 kHz. Se-
lect CH1 scope display only.

Funetlon. Change to the square waveform by
sending tne command:

crarm oA
T 5GT

23]

Verify the scope displays a 100 kHz, SVpp
scuare wave. (Change to an inverted sguare
waveicrm oy sending the command.

10.

TUNC NSQ

Verify the scope displays a 100 kHz, 3Vep
inverted square wave. Change to the triangle
waveform by sending:

FUNC TRI

Verify the scape displays a 100 kHz, 5Vpo
triangle wave.

Amplitude. Change the amplitude to 2.5 Vpp
Dy sending the command:

VOLT 2.5

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

Offset. Offsetthe waveform -1.25 Vdc by senc-
ing the command:

VOLT:0FFS -1.25

Verify the scope displays a 100 Kz, 2.5 Vpo
triangle offset by -1.25 Vdc.

Trigger. Select the trigger mode by sencing:
MODE TRIG

Select the TRIG IN connecter as the trigger
source by sending the commanc:

TRIG:SOUR EXT

Conrect a 1 kHz, TTL trigger source to the
Mcdel 1370 TRIG IN connector. The Mode!
1370's default trigger setting is positive slope.
+1.2 V level. Verify the scope dispiays a single
cycleofa 100 kHz, 2.5 Vpp triangle wave offset
by -1.25 Vdc which repeats at 1 ms intervals.

Gate. Select the gated mode by sending the
command:

MCDE GAT

Verity the scope displays abcut S0 cycles of 1C0
kHz, 2.5 Vpp triangle waves offset by -1.25 Vdc
which repeats at 1Tms intervals,

Burst, Select the burst mode by sending tnhe
command;

MODE BURS

Change the turst count to 30 by sending the
command:

BURS 30

Verity the scope displays 3C cycles of 160 kHz,
2.5 Vpp triangle waves ofiset by -1.25 Vdc
which repeats at Tms intervals.

This completes the Moadel 1370's initial checkout

and operaticn verification procedure,
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3.1 INTRODUCTION

Tnissection providesthe Qoerater/Programmer with
ine intormation needed 10 operate the Model 1370
SweeofFunction Generatorina VXI system. The unit
resides i a VXI chassis and is sutject to all of the
restrictions and benefits of that environment.

Paragraph 3.2 Zescribes the Model 1370 connec-
tors and LED indicaters. Paragraph 3.3 defines the
Mcdel 1370 programming messages. Paragraph
3.4 demonstrates how to cperate the Model 1370
Jsing tne defined messages.

3.2 CONNECTORS AND LED INDICATORS

Tnis paragraph descrices the Madel 1370 front
canel conneators ang LED indicators. Figure 3-1
rivstraias the front panel; pold numbobers identify the
ngicaters anc connectors. Taole 3-1 describesthe
functicn ot each item shown in figure 3-1.

3.3 MODEL 1370 PROGRAMMING

The Mooel 137C ccmmunicates within the SCPI
(Standarc Commands for Prcgrammable Instru-
ments) and |IEEE 488.2 standards. Therefore, the
Mcdel 1370 must respend 10 two types of com-
r .nds: SCPl commands and |EEE 488.2 Common
Commands. The IEEE 488.2 Common Commands
support functions that are common o all instru-
ments such as reset, self test and status regorting.
Commor Commands are non-heirarchical {can be
includec within SCPI commands withcut gisturbing
1~eier carchical relationships) and are easily iden-
YHag oy their leading asterisk (7). SCPI commands
coaoort functions that are specific to the instrument.

Tnis paragraph crovides the following information:

SCPI Command Tatle - Paragraph 3.3.1.
Command Message Format- Paragraph 3.3.2,
nocel 1370 3CPICommands - Paragraph 3.3.3.
Sei* Test Query Response - Paragraph 3.3.4.
System Trigger-Paragraph 3.3.5.

IEEE 488.2 Common Commands - Paragraph

2
3

NN e

SECTION
OPERATION

3.3.1 SCPI Command Table

Table 3-2 lists the SCPI 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 SCP
Command Table is organized as foliows:

Keyword Parameter Form ; Notes
SOURce]
FREQuency
L CW] {numeric_value>
: MODE {list>
START {numeric_value>
STOP {numeric_value>

The indentaticns of keywords indicates their hierar-
chicairelationships according to atree system. The
left-most edge is called the root node. Keywords
closerto the roct node are higher in hierarcny: 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 SCPI program-
ming string typically starts at the rool node and
proceeds to the right through branch nedes e the
leaf node. This string of keywords separateo by
colons anc completely defining a single paln is
defined as a Program Header, and is commonly
referredto asa‘command”{see paragraph 3.3.2) or
as a "guery’ (see paragraph 3.3.2.6). A Praogram
Header followed by Program Data is defined as a
Program Message Unit (paragraph 3.3.2.1).

In the example above the left-most keywora,
_50URce], is directly off the root node. Nodes in
this position are called Subsystemns. and all xey-
words indented under [SOURce] are part of the
Source Subsystem. FREQuency IS one of the main
parameters under the Source Subsystem. Thethira
levei keywords under FREQuency set or query the

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

It:m _ ltem Name ‘ Function
1 Ao ¥ LED Ingicaser Wher * indicaies the VXIbus Interface Module microgprocessor isrun-
i - ning.
|
2 FAILLED indicator ~ * When [it. incicates the VXlbus Interface Module registers are not initiai-
i 1zed.

3 “OID LED Indicater  This indicator turns on momentarily indicating the Rescurce Manager
has detected the presence of the function generator.

4 A16 LED Ingicator When lit. indicates tha! devices on the VXIbus are accessing the

| generator's A16 registers.

5 24 LED Indicator ' This ingicator 1s not functional in the Madel 1370 Sweep/Functicn
Generator. -

& TRIG IN Conrnecter This connector receives the external trigger signa! for the Mcdel 1370's

‘ triggered, gated, and burst modes. Seeparagraphs 3.4.7.2,3.4.6,3.4.9,
3.4.10,
7 "WCG IN Connector This connector receives the external frequency control voltage. See
: paragrapgh 3.4.6.

8 iSYNC QUT Connector This connector supplies a synchranizing signal coincident with the
FUNC OUT signal. The SYNC OUT signal lags the sine and triangle
waveforms by 80°, and is in phase with the square waveform. Qutput
level is TTL (=0 to »2.4V) into 5042.

9 ISWEEP QUT Conn. This connector supplies signal during frequency sweeps which is

i propertional to the instantaneous time position within the sweep. As
such, it shows linear percent sweep completion whether the sweep
selection s linear or log. Qutput level varies from 0 V at the start of the
sweepto +10 Vcorresponding to stop of the sweeo. Source impedance
is 2 kQ.

10 “UNC OUT Connector  This connector suppiies the generator's waveform output. Output level

~ 15 10 mVpp 10 10 Vpp into 50Q
various frequency related parameters. The brack- 3.3.1.1 Long and Short Form Keywords

ets arouno the SCURce and CW keywords indicate
that trey are impifed nodes, and they may be in-
clugded in or omitted frcm the message at the
programmer's oplion. When included, do not use
tne brackets nthe command. Referring to Table 3-
2 - .e is the only Model 1370 Subsystem
wil C™ 5n Drackets. This is the cefaul: Subsystem,
a&nc 8 assumec unless another Supbsysiem is speci-
fied 2 the start of a commang.

The Model 1370 recognizes specific keywords that
must be in the accepted long cr short format. No
other form of the keyword is accepted. Forexample,
to send 'frequency’ as part of a message, the snort
form keyword, shown in the table as upper case
letters 'FREQ', or the jong form of the samé xeywoerd
containing both upper and lower case characlers
‘FREQuency’ may be sent. Equal weightis givenic
upper and lower case characters when sending

Tne root ncae itself is an implied node and is not messages to the Model 1370.

cirectly programmed. A colen at the swart of a

co~mand resets the SCPI parser (inciuded ininstru- 3.3.1.2 SCPI Command Tree

me~ frrware) to the root node. The leading colon Figure 3-2 shows an alternative method of illustrat-
s usu” y unnecessary (see paragrapn 3.3.2.3). ing the Model 1370 SCPI commands. This is an
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T ree Wit the 1C0 node along the top of the
a~d 1ne various branches along the bot-

3.3.2 Command Message Format

Tnefoclioweng paragraphs provids the programmer/
operator with an introduction to the general rules
t~at must be followed when sending messages 1o
1ng Moael 1370. For an understanding beyond what
‘s coveredin this paragrapn. refertothe appropriate
SCPl and [EEE 488.2 documents.

Ocerating the Mcdel 1370 is easy, provided the
croc T mer/opearator pays strict attention (o the
message ‘or—al. as shown in this manual. Each
cnaracter, nciw” " spaces, mustbe properly piaced
o" the Meodel 1370 wiil record any unrecognized
carts of the command string as an arror,

Table 3-2 and Figure 3-2 show the Modei 1370
mesgsage structure and message relationships. Refer
10 one of these while working within this paragraph.

Note

The Model 1370 records program-
ming errors in its memory. The pro-
grammer/cperator must use the
SYSTEM:ZRROR? ' guery o review
these errors.

3.3.2.1 Program Message Unit

Tt 2Progra ~ teader (command or query) hasbeen
creviously defined as a complete single path to a
“f-de. It consists of one or more keywords
separated by colons. [t may alsc have a leading
coon used to explicitly setect the root node as the
“hg goint. A Program Message Unit, <pmus,
consists of a Pregram Header followed (optionaliy)
oy Program Data.

3.3.2.2 Program Message

TneProgram Message (message) cansists of one or
mcre <pmu>'s deliminated by semicolons and foi-
Dowec by a Program Message Terminator, <pmts>,

3.3.2.3 Program Message Delimiters

To piece together the Program Message, the Mode!
1370 expec!s commands and parameters in the
correct oroer (per Table 3-2), separated by defined
delimiters: cclons (2), semicolons (), and spaces ().

Use the colon 1o separate keywords (ncdes) within
a Program Message Unit, for example,

VOLTLEV IMM:AMPL 5

Jonctinsert spaces between keywordsand colons.
Placing the opticnal colon at the beginning cf a
Program hiessage Unit ensures the parser starts

3-4

from:the “root” ortop level. For examole, acomplets
message with the leading colon is as follows:

:MODE CONT

The leading colon at the beginning of any new
message s optional because the Program Message
Terminator (<pm=>) at the end of the previous mes-
sage sets the parser to the “root” level. The leading
colonisnotshown for mostmessages in this section.

The semicolonis used as a Program Message Unit
Separator {<pms>}. It permits the message units 1o
be linked together in a single message. The colon
may follow the semicolon to start the next message
unit at the “root”. For exampie,

SQUR:FREQ:CW 1E4.::MODE CONT

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

SOUR:BURS 250;FREQ:CW 1E4

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

3.3.2.4 Parametor Forms

For the Model 1370, parameters may be in the form
of a decimal numeric value {numeric_data), alpha
characters {character_data), or Boolean data. £x-
ampies of all three are;

FREQ 1000 (numeric_data)

MODE TRIG (character_data)

QUTP ON (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 aninteger, a fixed or floating point value,
or a special keyword as shown in lhe following
exampies:

integer;

FREQ 1000
fixed point;

FREG 10.1
floating paint;

TREQ 10E3

special form character;
FREQ MIN

When any of the three special form decimal
{numeric_value> keywords, MINimum,
‘MA¥imum', Or 'DEFault’, are sent, the parameter
being addressed is set to a predetermined
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{mvmeric_wvaluer TNe'MARITun'anc MINImum
{; —eric_values> arethe upper and (ower limi
values of :he parameter. The 'DEFault
<numeric_value> is within the limits of the param-
eier selected. Defaults values are listed in para-
graph 3.4.3.

Tne »Model 1370 uses severai character data key-
woras. These are shown in figure 3-2 and m table
3-Z.

o data expresses an enabled {(‘an' or ‘1) or
¢ s¢ :=a('off or Q") state.

3.3.2.5 Program Message Terminators

Tne Mcoei 1370 accepts any vaiid Program Mes-
sage Terminator (<pmi>»). Acceptable Program
Message Terminators are New Line (ML), TND, or HL
with Zxn (IEEE 488.2 - sect 7).

3.3.2.6 Queries

Uriess otherwise indicated, each header with a
pcaramater form alsa has a query farm so that the
current setling may oe reported back. A guery is
programmed by following the leat node keyword
with a question mark {?), no space. For example,
send:

SOUR:FREQ:CW?
or the reduced form:

TREQ7?
to ouery the present frequency setting. The re-
sponse for this guery is a fleating point numerical
value representing the frequency in Hertz. For

example, ifthe responseis 1 kHz, thereturned value
is:

1.200000E+03

For queries tnat include parameters, the guestion
mark and a space are inserted pricr 1¢ the param-
eter; for example:

7]

REGT MAaX

Scme commands may exist in query form ¢nly, for
example:

SYSTZM . ERROR?

Somegueriesaremandatedsuchas *ES=7, *SRE?,
and "TST?; see paragraph 3.36.

3.3.3 Mode! 1370 SCPI Commands

Tris paragrachintroeduces the operator teo the Model
1370 Program Message Units. Paragraph 3.4 cov-
srs the relaticnship between these units. For a
cescriction of message format, refer 1o paragraph
3.3.2. This paragraph uses only the short form
xeyword recognized by the Model 1370 (refer 10

Table 3-2). Program Message Terminaiors ara
assumed, and therefore not shown in the examplas.
However, most optional keywords are shown ic
document the program flow.

3.3.3.1 Frequency Messages

TheModel 1370 accepts frequency messages whie
ineither Continuous Wave (CW) or Sweeb frecuency
mode. When in CW mode, a single operating
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. Tochangefromone frequency mooetothe
other, send the command:

SOUR:FREQ:MODE <CW or SWEZE>
or the reduced form:
FREQ:MODE <CW or SWEEPD
To determine the current frequency mode, senctne
query:
SCUR:FREQ:MCDE?
or the reduced form:
FREQ:MODE?
The response will be either 'CW' or 'SWE'.

To program the Model 1370 CW frequency in Hertz,
send the command:

SOUR:FREQ:CW <numeric_wvalue
or the reduced form:
FREQ <{numeric_value>

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 ar floating point
value, or one of the special form character param-
eters, MAXimum', MINimum', Or DEFaulrc’

Freauency resolution is 3-1/2 digits within tne se-
lected frequency range. Frequency capability ofthe
instrument is 10 m-z to 12 MHz.

Tc determine the current CW frequency, send the
query:
SOUR:FREQ:CW?
or the reduced form:
FREQ?
The response will be a floating point numeric value.

To determine tha maximum, minimum cr default CW
frequency vaiues, send the query:

SOUR:FREQ:CW? <special_Zorm>
or the reduced form:
FREQ? <special_~<orm’
3-7
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Tne special form keyword may te MaXximuem
WA . or DEFacl='. The response will be a
floating point numeric value.

3.3.3.2 Function Messages

—_

v - 155apes determinethe generator's wave-
form. Tc select a function, send the ccmmand:

SOUR; FUNC: SEAP <{keyword>
or the reduced form:
TUNC <{keyword>

Function keywoerds are:

Sine wave: SINe
Triangle: TRIangle
Square wave: SQUare
Square compiement: NSQuare
Dz functicn: o

External width function: EXTWidtn
Todetermine the current function selection, sendthe
query;

SOUR:TUNC: SHaAP?

¢c- the reduced form:

ZJNG?

Tne response will be the short form keyword repre-
senting the current setting.

3.3.3.3 Voltage (Amplitude) Messages

To program the generator’'s output voltage in Vpp,
send the command:

SCUR:VOLT  LEV: IMM:AMZPL

{mumeric_value>
or the reduced form:
VOLT <numeric_value>

Numenc values are explained in paragraph 3.3.2.4.
Forvoltage messages, numeric values may be inthe
form cf an integer, a fixed or floating point value, or
one of the special case character keywords,

bagoa

MA¥imum', 'MINimum' Or DEFaulz’

Veoltage resolutionis 3-1/2 digits or 2.5 mV minimum.
Ampltude rangeis 10mVppto 10 Vop specified into
a 508 load.

Amplitude ang offset resolution is dependent upon
the surm of the peak amplitude and offset voltage.
When the peak amplilude piug the absolute offset
valtage is greater than 0.5V, amplitude and offset
resalution 15 limited to 2.5 mY., The amplitude and
offset resolution is 0.5 mV when the peak amplitude
nlus absolute offset is iess than 0.5V,

To gdetermine the current amplitude, send the cuery:

SOURWOLT:LEV: IMHM: ANMPL?

3-8

or the reduced form:
VoLT?
Tne response will be a Hoating point numeric value.

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

SOUR:VOLT:LEV:IMM:AMPL? <{special
keyword>

or the reduced form:
VOLT? {special keyword>

The special keyword may be 'MAXimum', 'MINimum'
or 'DEFault’. The response will be a floating peint
numeric value,

3.3.3.4 Voltage (Offset) Messages

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

SOUR:VOLT:LEV:IVM:OFFS
{numeric_value?

or the reduced form:
VOLT:QFFS <numeriec_value>

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 paint value, or
one of the special case character keywords,
MaXimum', "MINimum', 0f 'DEFaulc’

Offset resolution is 3 1/2 digits or 2.5 mV minimum,
Offsetrange is -5V to +5V specified into a 50R load.

Ampiitude and offset resolution depend on the sum
of the peak amplitude and offset voltage. Whenthis
sum is greater than 0.5V, amplitude and offset
resolution is limited to 2.5 mV, The resclution is
0.5 mV when the peak amplitude plus absolute
offset is less than 0.5V,

To determine the current offset, send the query:
SCUR:VOLT:LEV:IMM:0FFS?

of the reduced form:;
VOLT:C0FFS?

Tre response will be a fioating point numeric value.

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

SOUR:VOLT:LEV:;IMM:0FFS?
{special keyword>

or the reduced form:;
VOLT:0FFS? <special keyword’

The spacial keyword may be 'MaXimum', MINimum',
or 'DEFault'. The response will be a floating point
numeric value,
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3.3.3.5 Frequency Sweep Messages

Frequency sweep commands are included under
o0t *he 1 TREQuerncy andihe : SWEep subsystems
(s Tapie 3-2). The :FRIQuency Subsystem en-
acles or gisanles the sweep mode and setsthe start/
81C0 ireguencies. The : SWEep subsystem sets the
swees mede, direction, scacing, and time. Sweep
~ay o€ enatled in either continuous or triggéered
generator mooes (see the MCDE subsystem at the
rocct - ~'of Table 3-2). Burst and gated modes are
disacled wnen using the sweep. Frecuency sweep
nas seven sweep modes o chcose from, The
sweeo frequencies range from .01 Hz to 12 MHz,
witr 1ne start gefault at 999 Hz and the stop default
at 92.9 xHz. The maximum calibrated frequency
sweep ratio is 100:1, however ratios greater than
1001 may be entered, generaling a device specific
grror. It the high frecuency setting is 10 MHz or
greater, the low frequency minimum is 2 MHz. See
Tablg 1-1 for frequency ranges and start/stop fre-
guency himiations.

To change from one frequency mode tc the other,
send ine commana:

SOUR:TREQ:MODE <CW or SWEEE>
or the recuced form:
TREQ:MODE <CW or SWEEE>
Tc determine the currently programmed frequency
mooe, send the query:
SOUR:TREQ:MCDE?
or the recuced form:
TREC I MODE?
Tne response wili De either 'CW' or 'SWE'.

Once sweep is enabled, to select one of the seven
Sween modQes, seng the command:

SOUR: SWC:MODE <keyword>
or the reciucec form:
WEZ:MODE <keyword>
The keyword here is the list of sweep modes, as
folloves:

<AUTO | CRESex | TRESext |
ERESet | CREVerse | TREVerse |
“RIVerse | MANual>

The oefaull sweep mode, AUTG, is the continuDus
sweep with resel (CRESet) mede. For a complete
descriotion of each sweep mode, refer to the sneci-
fications in Secticn 1 of this manual.

Tc orogram the start and stop sweep frequencies,
senc the commanda:

SCUR TR

EG:{reywondr
{numeric

ic_value>
or the reduced form:

TRIQ: (keywerd> <numezic_valuer
Inthis case, the keyword is either 'START Or 'STC2

Numeric values are explained in paragraph 3.3.2 4.
Start and stop freguency vaiues may be inthe | .

ofaninteger, afixed or floating paint value, or one of
the special case character keywords, ¥a.._ ...

T

MINimur' or DEFauvlit'.

To determine the current start or stop frequency.
send the guery:

SOUR:FREQ:<keyword>?

The keyword is either 'START' or '5T0? . The re-
spense will be a tloating point numeric value.

Todetermine the start or stop maximum, minimure or
default vaiues, send the query:

SOUR:FREQ: (keyword>? <{specia’
Reyword>

ar the reduced form:
FREQ:<keyword>7 {special keyword>

The Keyword is either 'STAR<T' or ‘STOP', and the
special keyword is 'MAXimuam', MINimum' oOr
'DEFault’. The response will be a floating point
numeric value.

Tc direct the instrument to sweep up or down. enter.
SCUR:SWE:DIR <keyword>

or the reduced form:
SWE:DIR <kevword>

Here, the keyword is either ‘UP' or 'DCWK'. To
determine the sweep directicn, send:

SOUR:SWE:DIR?

The response wiil be either 'UP" or TOWN'. Twc
Sweep spacings are available, linear anc icgarith-
mic. To change from cne sweep spacing to the
other, send:

SOUR:SWE:SPAC <keyword>
or the reduced form:;
SWE:SPAC <kevword>

The keyword here is either 'LIWear' or
'LOGarithmic'. To determine the sweep space
setting, enter the query:

SOUR:SWE:SPAC?
o7 the reduced form:
SWE 1 SPACYT

3-9
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CLINTor'LOG

]
vl

weep time, send:

WELTIME fnumeric_value>

TLTIMZ dnumeric_wvaluer

Numenc values are explained in paragraph 3.3.2.4.
Sweep time values may be inthe form of an integer,
a fixed or floating point value, or one of the special
‘or U ene paramenters | MAXAimum', MINimum',

[OLN

“he sweep ime has a range of from .01 seconds to
127 - :onds. with a default of 1C0 ms.

s celermine the current sweep time, enter the
auery

TTURISW

6]

LT TMT Y

or tne reduced form:

¥}

W TINE?

“~~-~gporse will be a floating point numeric value.
~det~"" ‘=~~the sweep time maximum, mirimurm or
ot twowes, send the query:

TTTURISWEITINE? <{speclal keyword>
or the reduced form:

SWEZ:TIME? <{special keyword>
“nespecia keyword may be ‘MaXimum' ¥INimum',

o 2ETzulz’. The response will be a floating point
rumernc value.

3.3.3.6 Burst Count Value

To orogram the number of waveform cycles the
wicae 1370 wili generate In the burst mode, sendg
the command:

SCUR:BURS <numeric¢c_wvalue>
or the reduced form:
SCUR:BURS <numeric_value?

Numeric values are explained in paragraph 3.3.2.4.
Burst values may ce in the form of an integer or
foatng oomt value, or one of the special case
character keywords, 'MAXimum, MINimum' Or

Temmyrgteon s 15 210 2% (or » 1.000.002,000) Burs!
au aten depends on the programmed freqguency.

7o cetermine the current burst count, send the
query:

SCUR:BURS?

or the ragucec form:

BURS?

The response will be an integer. 7o determine tne
maximum, minimum cr defauit offset values for the
Model 1370, send the query:

SCUR:BURS? {special xeywcrd>
of the reduced form:
BURS? <special keyworc>

The spectalkeyword may be | aXimur’. MINimus,
or DEFault'. Theresponse = ' e afioating point
numeric value.

3.3.3.7 Mode Messages
Sending the command:
MCDE <{character_data>

selects the unit's operating mode. The mede com-
mand and mode parameter keywords must be sepa-
rated by a space. There are n¢ optional keyworas
in the mode subsystem.

To select continuous mode, send the command:
MODE CONT

Inthis mode, the Model 1370 produces a continuous
cutput of the function seiected at the frequency
programmed.

To select the triggered mede, send:
¥ODE TRIG

When triggered, the generator starts from its quies-
cent stale, preduces one cycle, anc returns 10 its
guiescent state. The generator istriggered fromthe
VXI TTL trigger bus, an external source, or the
trigger command, *TRG.

Te select the gated mode, send the command:
MODE GAT

When in the gated mode, the generater produces
waveforms as long as the selected trigger source is
active. The Model 1370 always ccmpletes the iast
waveform cycie after the trigger source becomes
inactive before returning to the quiescent state.

To select the burst mode, send the command:
MODE BURS

When the unit receives a trigger, the generator
produces a burst of waveform cycles equar in num-
ber to the burst count value {paragraph 3.3.2.6).

To determine the selected mode. send the guery:
MODE?

The response will be the short form keyward tor the
current selection.
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3.3.3.8 Qutput State Command

Beczuse *ha output state 1s 3oolear ir nature, the
comatior e tneFe 2 OUT conrectar s expressed
oy'or o0 whenenabled, 'off or 0'when disabled.
W~ genaing any of the fellowing messages. the
T4 Keyword is optional.

<

Te aisconnact the signal frcm the FUNC OUT con-
neclor. seng:

JUTPSTAT CFF

e
PRV

To internaily connect the signal to the FUNC OUT
connector, send:

QUTZ5TAT ON

OUTP:STAT 1

Te fine the outout on/cif state, send the query:

The response from the NModel 1370 will be the
Bcoolean numerical value ‘0 cr '1°.

3.3.3.9 TTL Trigger Sync Qutput
Messages

Tris command connects the Model 1370 sync out-
out to one af the eight VX! backplane TTL trigger
ines. These trigger lines can De used as a trigger
scurce by other units in the system. Selecting and
enaoling the sync output to be placed on a trigger
line is performed by two separate commands. To
select one cf the tngger lines. send the first com-
mand:

CUTPITTLT 0> SQUR SYNC

wnere <n> indicaies the trigger line numboer. Valid
nuomiers are 0 through 7. If a line number is not
used. the Mogel 1370 defaults toline 0. Donotinsert
a soace between the keywerd 'TTLT and <n>.

Tne second commang, the trigger line state mes-
turns on or off the sync signal (o the trigger
_s. ~neon/off parameters are Boolean and may be
represented by '1'or'0' (see paragraph 3.3.1.4). To
turn o the trigger, send the commana:
OUTZ:TTLTn> 1 5TAT COH
or
SUT?ITTLTAR> :STAT &

ortne regucec form:

or

UTRLTTLTnY L
where <rn.> Indicatesthe trigger line number. Dc no!
<n». The command defaults to line Qif a line number

is notused. To turn cff the trigger output, send tme
command:

CUTP:TTLT<n>:5TAT OFF
cr
CUTZ2:TTLT<n>:5T7AT C
or the reduced form:
CUTZ?:TTLTn> QF

F1]

or
CuUTz: TTLT<n> ©
To determineg the output state of a trigger line, sena
the query:
QUTP:TTLTLL> : 5TAT?
or the reduced form:
QUTE:TTLT<n>?
The response will be 2 Boolean numerical value {1
or Q) indicating whether or not the sync is connectec
to the line represented by <z>. The commana
defauits to line O if a line numberis not used. Do not

insert a space between the keywors ‘TTLT' anc
<n>.

3.3.3.10 Trigger Source Messages

The trigger scurce command selects the generator
trigger source. Triggering edge programming s
explained in paragraph 3.3.3.11.

The Madel 1370 accepts three trigger sources: the
unit's front panel TRIG IN connector, the VX! contro,
interface. and one of eight VX1 TTL trigger lines. The
trigger on the selectad vXI TTL trigger line must be
from another source within the VXI chassis. There
are no optional keywords In the trigger suosystem.

To select the Mode] 1370's front panel TRIG N as
the trigger source, send the command:

TRIG:S50UR EXT
To disable all trigger scurces, send:
TRIG:53CUR TOFF

To select the control interface as tne trigger inout,
send the command:

TRIG:SCOUR BUS
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A . selected, the Mcdel 1370 accep!s
€. ... __ 4882 TiGorthevVXlpuswerd senial
Els faE-Tgietd ing as a valid trigger.

To use ne VX! packplane tngger bus as the trigger
iroul. senc tne message:

(52T, TTLTC?

where <n» represents cne of the eight TTL trigger

. -5 Othrough 7. The command defaultstofine
. ta ....2rs 0o used. Do notinsert z space
Lo oo Mekeyword TTLT and <rn>. Inthis case,
TTLTAn 2 s a parameter Keyword and must be
separalec Dy 2 space from the keywoerd "sOUR"

T2 delermine the current trigger scurce, send the
cuery

TAIG:SOURT
“he resconse will be the short form keyword repre-
szming Ine selected trigger source.
Sending 'ne command:

TRIG:SQUR TOFF

mier .y disables all trigger scurces input o the
Mcdel 1370.

3.3.3.11 Trigger Slope Messages

Tne trigger slepe command determines how the
generalar will respond to the trigger signal. To set
ne pasitive (rising edge) or negative {falling edge)
sicoe of the trigger signal, send:

—

TRIG:SLCP <{cnaracter_datar

Craracler datais either 'POSitive’ or 'NEGative'. To
dstermina tne currentirigger slope, send the query:

The resconse will be either 'POS! or 'NEG
3.3.3.12 System Error Query
Sending:

SYST:ERR?
relurng tne programming errors held in the errer
aueue With each query, the unit returns a number
followed oy a orief description. The error gueue

nolas us 10 eignt errors, with ane returned far each
auery sent. until the queue 1s empty. Table 3-4

3-12

describes the system error messages.
3.3.3.13 Model 1370 Calibration Query

The Model 137Q's calibration procedure is con-
tained in firmware. Sending the calibration guery
returns a message describing the calibration cpera-
tion and setting the Madel 1370 tc the proner cona-
tions for the step. Tc partorm the calibration proce-
dure. send:

DIAG:CAL? <numeric_vazl.ie>

where the value represents a calibraticn step. The
Model 1370 nhas 28 calibration steps. summarized in
table 3-3. Section 5 of this manual describes the
calibration procedure in detail.

Table 3-3. Callbration Steps

Numerlc_Value ltem Calibrated

1 +15V Supply

2 -15V Supply

3 -10.24V reference
4 Node Balance

5 Triangle Balance
6 | vea Zero

7 High Symmetry

8 Low Symmetry

9 Low Frequency
10 High Frequency
11 1MHz

12 9.99 MHz

13 } 100 kHz

14 | 999 kHz

15 10 Hz Symmetry
16 0.899 Hz

17 99.9 Hz

18 ‘ Sine Distortion

19 Multiplier Balance
20 Oftset OV

21 Offset 5V

22 High Amplitude
23 Low Amplitude

24 Triangle Amplitude
25 Square Lower

26 Square Upper

27 Attenuator Adjustment
28 Waveform Quality
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Table 3-4, Error Messages

Error Number Message || Error Number Message
0 ‘No error -222 '‘Data out of range”

-1C0 *Commang error” -223 *Too much data®
=121 Invalid character' -224 'Hegal parameter value”
102 ‘Syntax errer : -230 "Data corrupt or stale’
-103 ‘Invalid separator” : -231 ‘Data questionable”
-104 *Data type error* -240 ‘Hardware error®
-105 ‘GET nat alloweg” -241 *Hardware missing”
-108 *Parameter not allowed® -250 ‘Mass storage error’
-110 "Command header error' -251 ‘Missing mass storage’
-1 ‘Header separator error -252 ‘Missing media’
=112 *Program mnemonic tco long' -253 *Corrupt media”
=113 ‘Undefined header' -254 ‘Media full*
14 ‘Header suffix out of range -255 ‘Directory full’
-120 "Nurneric data errcr’ -257 *file name error*
-121 "Invalid character in number® -258 *Mecia protectec”
-123 *Exponent too large” -260 ‘Expression error
-124 “Too many digits’ -261 *Math error in expression®
-128 *Numeric data not allowed® -270 *Macro error®
=130 "Suffix error' -271 "Macro syntax error*
-131 "Invalid suffix® -272 *Macro execution error”
-134 "Suffix too long” -273 "llegal macro label”
-140 *Character data error’ -274 *Macro parameter error’
-144 ‘Character data toc long” -275 *Macro cefinition tco long’
-148 *Character cata not allowed" -276 *Macro recursion error”
-160 *String data error® -277 *Macro redefinition not allowed”
-151 *Invalid string data" -278 *Macro header not found'
-158 'String data not alloweg® -280 *Program error*
-160 ‘Block data error -281 *Cannot create program®
=181 "invalid blcck data’ -282 "llegal program name”
-168 Biock data not allowed® -283 "llegal variable name’
-170 “Expression error’ -284 *Program currently running’
=171 "Invalid expression -285 *Program syntax error’
-178 ‘Expression data not allowed" -286 *Program run time error’
-180 “Macro error’ -300 "Device specific error”
-181 'Invalid cutside macro definition® -310 *Systern error”
-183 ‘Invalid inside macro definition’ -311 "Memory erroc”
-164 ‘Macro parameter error’ -312 *PUD Memory lost
=200 *Executicn error’ -314 ‘Save/recall memory lost*
-201 "Invalid while in local -315 *Configuration memary lost
-202 *Settings lost due to rtl -330 ‘Self test failed”
-210 “Trigger error- -350 ‘Queue overflow'
-211 "Trigger ignored” -400 *Query error’
-212 *Arm ignored” -410 *Query interrupted”
-213 “Init ignored' -420 *Query unterminated”
-214 “Trigger deadlock’ -430 *Query deadlocked’
215 "Arm deadlock” ' -440 ‘Query unterminated after
-221 "Setting conflict* | indefinite response’
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Table 3-5 Seif Test Response

Value Conditions
C Sunctening correctly
: Output Protection switcned from
'‘ON'"to 'OFF
2 | QOutput Protection is currently 'ON'

[

Output Protection switched from
'ON' to 'OFF" and is currently 'ON'
4 Power On fault detected

3.3.4 -"TST? Self Test Query

Tnis IEZE Commen Command returns a number
patv~ ~ 0 and 4 per the conditions of Table 3-5. If
the response is 0 {zero), the generator is functicning
correctly. If the response is 1, the output protection
c- was ar. but is now off.

fimaresconse s 2, the output protectionis currently
< . Tineresponse is 3, the output protection circuit
was on, went off and fs now on again. If the
response s 4, the unit detected a generator fault at
COwWer on.

3.3.5 *TRG System Trigger

Tne TG is an tEEE Common Cornmand used 1o
provice a properly seauenced trigger and execute
to an addressed 488.2 device. Ittriggers the Mode!
"37Cwviathe VXl databus ('BUS must be selecied as
e ingger source in the Trigger subsystem).

3.3.6 |IEEE 488.2 Common Commands

Table 3-6 briefty describes other messages man-
zalec by the 488 .2 standards.

3.4 MODEL 1370 OPERATION

Tne folliowing paragraphs cembine the previously
described Program Message Units intc groups of
rmessages required to cperate the Model 1370.

Continuous Cperatian

OC Outout

VCG Operation

Triggered Operation
Gated Cperation

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 3.4.11

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

3.4.1 Output Terminations

Each output cannector rmust be properiy terminatec
during its use to minimize signal reflection cr power
loss due to an impedance mismatch. Figure 3-3
shows proper 500 termination for the FUNC OUT
connector, with Ry representing the Model 1370
source impedance, R, representing the termination
or load resistance, and R, representing the receiv-
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 impedance

FUNC OUT | 50Q

SYNC OUT 50Q, TTL (O to >2.4 V terminated)
VCG IN 10 kQ
TRIG IN

J1OKQ

Table 3-6 |IEEE 4B8.2 Common Commands

Command | Functlon Description
*CLS Clear Status Command JClears Status Data Registers, forces CGCIS/OQIS
-zsz Standard Event Status Enable Sels Event Status Enable Register bits
TDEET Standard Event Stawus Enable Query  Returns contents of Event Status Enable Register
T Standard Event Status Register Query Returns contents ¢f Event Status Register
TN Identification Query identifies devices over the system interface
ol Operation Compiete Command Requires aper. comp. message in Event Status Reg.
el Operation Camplete Query ASCIl '1"in dev. out. queue when operations campiete
RST Reset Command Resets the device
32E Service Reguest Enabie Command Sels Service Request Enable Register bits
“SRZ? Service Request Enable Query Returns contents of Service Request Enable Register

Read Status Byte Query
Trigger Commandad

Self Test Query

Wait - t1¢ - Continue Commang

.
v
"Xl

LA B

vl

v

Returns status and master summary status bytes

Initiates a properly seguenced trigger and execute

Starts self-test, places pass/fail response inoutput queue
| Blocks device commands until'No-Op-Pend' flagis true

[
L
~
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3.4.2 Input/Output Protection

Tne ' odel 1370 provides protection for internal
circ: *ry connecled tainput and guiput conneclors.
Tne T LNC OUT connector circuitry is protected
from short circuits and external over voitages of up
10 = 100V peak. The SYNC QUT connector circuitry
is protected to =18V, Both VCG IN and TRIG IN
connector circuits are protected from over voltages
ofus 10250 V.

3.4.3 Power On/Reset Defaults

At power on, or as the result of sending *RST, the
Moaer 1370 defaults to the following conditions:

3.4.4 Continuous Mode

Tris paragraph shows how to set up the Moael 1370
far a centinuous, 10 kHz, 1.5 Vpp sine wave, w™
~1.5 vdc offset at the FUNC OUT conngctor. & of
the parameters shown here are detailed in earlier
paragrapns. Much of the information given here
directly transfers to other modes.

Connectthe Model 1370's output (terminated}tothe
device under test, as shown in figure 3-4. Use the
SYNC QUT signal as a synchronizing source. Figure
3-S5 illustrates the SYNC OUT and FUNC CUT rela-
tionships.

At power on, the Model 1370’s FUNC OUT is aiways
disconnected from the output amplifier. To enable

Subsystem Source
Fre.qgency Mode Cw the FUNC OUT cennector, send the command:
Freouency value 1kHz OUTP:STAT ON
Amplitude SVpp )
Offse ovdc or the reduced form:
Sweep Stan 998 Hz ouUTP 1
g:.f.!eep gFOD " %gt’ kHz Program Message Units may be linked together with
S‘..Jeeo S|rec_ion L'p semicolons and colons as explained in paragraph
S.Jeep T_pacmg 1g§ar 3.3.2.3. To setup the instrument as described at the
l‘;veleo ime c {_'”S beginning of this paragraph, send the folicwing
;:Lioncf}"?'\on Sicr)wr; '3:3:5 linked cormmand to the Model 1370 using short farm
Burst Value 5 keywords and without opticnal keywords;
Cutput Ot FREQ 10E3;FUNC SIN;VOLT 1.5%;
Cutput TTL Trigger  Off OFFS -1.5;:MODE GONT;:OUTP 1
Trigger Slepe Positive
Trigger Source External
COAX
CHARACTERISTIC
IMPEDANCE
RECEIVING
TERMINATION INSTRUMENT
* 4 A=A, R,>> R
R R
CIRCUIT COMMON COMMON

Figure 3-3. Output

Termination

3-15
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MODEL 1370
r / 1
i 1 /

«—SYNC OUT

y |—=— FUNC OUT SIGNAL
INPUT

DEVICE
UNDER
TEST

SYNC
INPUT

N
50Q TERMINATORS
Figure 3-4. Model 1370 Basic Operation Satup

3.4.5 DC Output

[n dc function, a fixed voltage determined by the or the reduced form:
cifselselt | sautputfromthe FUNC OUT connec- f o .
- . e _ YOLT :OFFS <numeric_value>

‘or To select the de function, send the command:

Numeric values are explained in paragraph 3.3.2.4.
UR:FUNC:SHAP DC i '

SUUR:ZUNC: SHAR 2 For dc offset messages, numeric values may be in
or the recuced form: the form of an integer, a fixed or floating point value,

TUNG Do or one of the special case character keywards,
. . pag Vo T :
To set the dc output voltage, send . MAXimum', MINimum', OF DEFault.

Oc output values range betweean -5 Vdc and +5 Vdc

SOUR:VOLT:LEV:OFFS Atput’
2R : specified into a 50Q load.

<{numeric_walue>

\/ SINE

1

|

| /\

ov | \/ TRIANGLE
| |

w SQUARE

SYNC OUT

oV

Figure 3-5. Continuous Waveform Characteristics
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3.4.6 VCG Operation

3.4.6.1 Introduction

Signais appliedtothe VCG IN connector control the
fracuency of the FUNC QUT signal within the se-
lected range. Table 3-8 shows the nine frequency
ranges internal to the Mcde! 1370, anc the limits for
each range. An ac signal applied 1o the VCG IN
connector provides modulaticn of the output fre-
guency A positive voltage applied tc the VCG IN
connectorincreases the generator's frequensy, while
a negative voliage decreases the frequency.

Tnere are two methods of determining the required
veliage at the VCG IN connector to procuce the
intended cutput frequency. They are the VCG
nomograph shown in figure 3-6, and the eguation:

Freguency = (FRQ + VCG) " FR.

For this example, suppcse that the desired cutput
frequency is 10 kHz, and the programmed fre-
guency 1§ 5 kHz, Using the nomograpn, place cne
end of a straight edge on the "Frequency Mantissa
of Output” {the programmed frequency) value, and
the cther end on the memograph's “Frequency Man-
lissa cf Program" (the desired output frequency)
vatue. The ncmograpn shows that +5 Vdc applied

The output frequency may also be caculatec fror
the equation:;

Freguency = (FRQ + VCG) " FR
Where:

Frequency = The desired output freguency in
Hz.

FRQ = TheinternalModel 1370freguency con-
trol voltage between +1 and +12 Vdc.
This vaiue is equivalenttothe Freguency
Mantigsa of Program in figure 3-6.

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

FR= The Model 1370's frequency range,
1C2tnrough 109Hz2. Seetahle 3-8 under
Range Name.

In this example:

FRQ =5

VCG = +5Vdc

FR = 10%

Therefore, the equation is:
Frequency ={(5+ 5) * 108

1o the VCG IN cennecior changes the cutput fre- = }gi?_'
quency o 10 kHz. = z.
FREQUENCY
MANTISSA OF
PROGRAM vea
12— IN FREQUENCY
MANTISSA OF
" — 12— OUTPUT
10— 10— 0 — — sETwEEN
' vamoors
9 — 8§ — { ——] unseECIED
OPERATION
8 — 6 — 2 —
7 — 4 - 9 —
6§ — 2 — 4 — |
5 —:ﬁ 0 — 5 —
4 — %AL@ +2 — B —
3 — + 7 ]
2 — 6 — 8 —I
1 —J +8 — - p—
|
0 -- +10 —— 10 M
b 12— 19 —
o 12 —J

Figure 3-6 VCG Nomograph

3-17
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Table 3-8. Frequency Ranges

Range Name Programmed Range VCG Range

108 1.00t0 12.0 MHz 10.0 kHz to 12.0 MHZ
10 1C0 to 992 kHz 1.C0 kHz to 1.20 MHz
10 10.0 10 99.9 kHz 100 Hz to 120 kHz
107 1.00 10 9.99 kHz 10.0 Hz 10 12.0 kHz
122 100 10 999 Hz 1.00 Hz t0 1.20 kHz
100 10010992 Hz 100 mHz to 120 Hz
107 1.00 109.99 Hz 10.0 mHz to 12.0 Hz
10 100 10 999 mHz 1.00 mHz to 1.20 Hz
152 10.0 10 99.9 mHz 100 pHz to 120 mHz

3.4.6.2 Frequency Modulation (FM)

intne FM mode, an external signal connecled to the
VCG IN connecter varies the frequency of the Moded
1370's oulpdtl about the programmed fregquency.
The magnitude of the modulating signal determines
the frequency deviation, and the frequency of the
maodulating signal determines the rate of deviation.
For frequency modulation, set up the unit as de-
scribedinparagraph3.4.4. The frequency selected
sets the center frequency and range (table 3-8}

It ar 2c signal is appiied 10 the VCG IN connector,
the outout will modufate about the programmed
frequency. * a dc voltage is applied to the VCG IN
connector, the output wil be shifted oy the magni-
tude and polarity of the voltage (see the example in
figure 3-6).

A ramp al the VCG IN will cause the cutput fre-
ouencytosweep. A positive goingramp sweeps the
frecuency up, wnile a2 negative ramp sweeps the
frequency down from the programmed frequency.

NOTE

Nonlinear operation may result when
the VCG IN voltage is excassive, that
is, when the attempted generator fre-
quency exceeds the range limits.

3.4.6.3 External Frequency Sweep

By using the VCG ingut, and programming the
Mo~ 1370 frequency to the lowest possible value
wi " a given range. frequency may be externally
sweot over a span of 1200:1. To accomplish this,
program the unitas in paragraph 3.4.4, then set the
ireguency DAC tc zero oy sending the command:

CIAG:VCG

Finally, connect the VCGQ signal to the VCG IN
connestor. The programmed frecuency (10 kHz for
tnis exampie) determines the unit's VCG Hange,
snown in tanle 3-8 as 100 Hz to 120 kHz. Do not
exceed tnese VCQE Hange limits.
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3.4.7 Triggered Operation

3.4.7.1 Introduction

in the triggered mode, the Model 1370's output
remains quiescent untii riggered by the trigger
scurce. Aill Model 1370 functions may be triggered.
When triggered, the Model 1370 produces one
complete waveform, then returns to the quiescent
state. The guiescant state for sine and triangle
waves is OV. The guiescent state for the square
wave is the negative peak voltage, and for the
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
VX trigger bus input.

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

MCDE TRIG
3.4.7.2 External Trigger Input

The trigger slope parameter affects how the instru-
ment responds to the external trigger input signai.
The slope determines whather the instrument trig-
gers on the positive or negative going portion of the
input signal. Before using the external trigger input,
program the instrument as follows:

FREQ 10Z3:;FUNC SIN:VOLT 1.5;:
OFFS -1.5,;:MODE TRIG;:0UTF 1

Theresult will be a dc level of -1.5V. Next, selectthe
external trigger input by sending the command:

TRIG:SOUR EXT

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

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

TRIG:SLOP POS
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er on 1ne negatve going (falling edge)
lope. send the cecmmand:

TRIG:SLCP? NIG

For examople, to enable the unit to trigger ¢cn the
cositive slope, send the following command:

TRZG:SOUR EXT;SLOP POS
3.4.7.3 BUS Trigger Commands

Ta trigger the generator using the 1EEE 488 bus or
the VXlous, setupthe generatorin atriggered mode
as described in paragraph 3.4.7.2, then seiect the
bus trigger command 0y sending:
TRIS:3CUR BUS

Trigger the generator by sending either the 488.2
*TRG or 488.1 GET command over the 488 tus, or
theword serial Trigger overthe VXIbus. The *TRG
command 15 mandated 0 be recognized by the
Commander and by the Modet 1370. The GET com-
mangd causes the Commander to send the VXIbus
word Serial Trigger command to addressed de-
viceswhich support Trigger and donot have their

DiR bitclearedto O (seee VXIbus System Specifica-
tion). Trigger slope does not apply when using the
BUS as the trigger source, and the bus commanas
only have effect when the Model 1370 is in a trig-
gered mode of aperation and the selected trigger
source is BUS,

3.4.7.4 VX] TTL Trigger Bus Input

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

Tousethetrigger bus as atrigger source, first setup
the Model 1370 using the instructions in paragrapn
3.4.7.2. Next, select one of the eight trigger lines by
sending the message:

TRIG:SOUR TTLT<n>

Where <n> represents one of the sight TTL Trigger
lines, O through 7.

The seiected signal will trigger the Mcde! 1370 on
the leading (negative going) edge. Trigger sloge
dces not apply when using one of the TTL Trigger
lines as the trigger source.

EXTERNAL TRIGGER

POSITIVE SLOPE

FIXED TRIGQER LEVEL

EXTEANAL TRIQQER

NEGQATIVE SLOPE

SINE
BASELINE

TRIANGLE
BASELINE

SQUARE

BASELINE

SYNC OUT

Figure 3-7. Triggered Waveform Characteristics
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3.4.8 Gated Operation

“ne cated mooe I1s 1dentical to the triggered mode,
excep: tne ocutput from the Model 1370 starts from
the cuiescent stale, produces continuous wave-
' 3 for the duration of the trigger signal, then

310the quiescent state. Allwaveforms may be
gated. The guiescent state for sine and triangle
waves is OV. The quiescent state for the square
wave is the negative peak voltage, and for the
negative sqguare wave is the positive peak voltage.
as shownr in figure 3-8.

To view gated mode, set up the Model 1370 as
oescribedinparagraph 3.4.7.2, then send the mooe
command:

MODE 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 VX| trigger bus input as
described inparagraph 3.4.7.4, '*TRG'isnota valid
command in gated mode.

/

LEVEL

FIXED TRIGGER

EXTERNAL TRIGGER
POSITIVE SLOPE

EXTERNAL TRIGGER
NEGATIVE SLOPE

SINE
BASELINE

e

TRIANGLE
BASELINE

SQUARE
BASELINE

SYNC QUT

Figure 3-8. Gate Waveform Characteristics
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3.4.9 Burst Operation

Tne burg: mede is iaentical 1o the triggered mode,
axcent when a trigger is received, the Model 1370
leaves its quiescent state, produces a predefined
nurmber of cycles, thenreturnstoits guiescent state.
The auiescent state for sing and triangle waves is
OV. The guiescent state for the square wave is the
negative peak voltage, and for the negative square
wave is the positive oeak voltage, as shown in figure
3-9

To observe the burst mode, set up the Mode! 1370
as described in paragraph 3.4.4, then send the
mcde command:

MOLZ 3URS

11

To change the burst count, send the command
BURS <{numeric_velue>

Numeric values are explained in paragrapn 3.3.1.4.
For burst count messages, numeric values may be
any value between 2 and 2¥ or »1,C00,C00,CC0, I
the farm of an integer ar floating point value, or one
of the special case character keywords, MAXimum,
WINimum', Or 'DEFault’. Burst duration depends
on the frequency programmed.

A burstis initiated when the unit is triggered by the
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 VX! trigger bus input as
described in paragraph 3.4.7.4.

EXTERNAL TRIGGER

_ K

~

POSITIVE SLOPE

FIXED TRIGGER LEVEL

EXTERNAL TRIGGER

NEGATIVE SLOPE

SINE

BASELINE

TRIANGLE

BASELINE

SQUARE

— VW
— VWV
UL
L L]

BASELINE

SYNC OUT

BURST COUNT =3

Flgure 3-9. Burat Waveform Characteristics
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3.4.10 External Width

Im ex. . idth, the Mcdel 1370 produces an
cutt  pdlse wnese period and width are set by the

.....2ltnoger signal as shown in figure 3-10. To
select externa! width, send the command:

SCUR . L EETW

Freouency and mode ccmmands are not required
for external width. Ail other commands are as
aescripec in paragraph 3.4 4. The external width
azcepts riggerinputs fromall three trigger sources:
external TRIG IN, VXI Trigger Bus, and the Trigger
command. However, the most useful trigger source
for external width 1s the TRIG IN cennector. This is
secause the trigger slope is adjustable as de-
52 ww.w Daragraph 3.4.7.2. Toseiect the TRIG IN
O neclor as the trigger source, send the com-
g

cen 1 BCUREXT

A seccndtrigger source for external width is the VX|
Dac<clane, cescribed in paragraph 3.4.7.4. The
penoc and width of the instrument output is depen-
dent on the characteristics of the selected signal. A
pbac<plane signal is setected by sending the com-
mandg:

TRIG:SOUR TTLTCn>

wrere {n> represents one of the eight TTL trigger
nes.

Tne remaining trigger source available to the Model
1370, wne~ In external width, is the trigger com-
~omd -7 50 describedinparagraph 3.4.7.3. When
usirg the trigger command. the oencd and width of
the outcut signals determined by the *TRG bit. To
seweg! the trigger command, send:

TRIG:SCUR RBUS

3.4.11 Internal Frequency Sweep

When swesp is enabled, the output freguency may
be swept within the range of .01 Hz to 12 MHz in
continuous or triggered modes, and with iinear
(default) orlogarithmic spacing. Sweep ratios greater
than 100:1 may be achieved, but will genarate a
device specific error. If the high frequency setting
18 10 MHz or greater, the minimum allowable fre-
quency is 2 MHz. Sweep duration ranges from .0+
seconds to 100 seconds, with a default of 100 ms.

The default start frequency is 999 Hz and the default
stop frequancyis 39.9kHz. Tcenable sweep, enter:

FREQ:MODE SWE

To set the specific sweep mode, enter:
SWE:MODE <kevword>

To program the instrument to sweep up, enter:
SWE:DIR U?

or down, enter:
SWE:DIR DOWN

To enabtle log spacing, enter:
SWE:SPAC LOG

or linear spacing, enter:
SWE:SPAC LIN

To program the sweep time, enter:

SWE:TIME <numeric_wvaelue>

3.4.12 Status Command

This subsystem contains the Status reporting regis-
ters. Neither the Operation, nor the Questionable
registers are implemented in the Mogel 1370. All
queries will return a '0" (zero). The Enabtie
subcommands for each register will be accepted,
but wil! not perform any function. Preset may be
exercised, but will perferm no function.

AN
N

FOED TRIGAER
I

J_\—,
|
i EVEL |
v NEGATIVE 8_0PE
!

EXTERANAL TRIGOER
POAITTVE BLCPE

CuTeUT
WAVERORM,

I

Figure 3-10. External Width Waveform Characteristics
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5.1 FACTORY REPAIR

Wavelek maintains a faclory repair department for
those custormers nct pessessing the necessary per-
sonnel ortest equipment to rmaintain the instrument. |f
an instrument is returned to the fagtory for calibraticn
or repalr, a detailed description of the specific prob-
lem should be attached to minimize the turnarcund
time.

5.2 REQUIRED TEST EQUIPMENT
The test equipment required to perform the calibration
procegdure is listed in table 5-1.

Table 5-1. List of Test Equipment

Equipment | Quantlty| Specifictions
VX Requirements . 1 VX| chassis
{ 1 VX! slot-0 controller
' 1 I VX|"C" size extender
toard
(Optional-see text)
wMultimeter 1 HP 3478A or equiva-
ient
Oscillcscope 1 t Textronix 2465 or
. equivalent
Distorticn Analyze 1 ( HP 89038 Audio
Analyzer
Freouency Counter 1 HP 5334A Universal
Counter
Acaplor 1 BNC female to
double’bananaijacks
Cable assemily 1 Cual clip/coax
Coaxial cable 1 BNC male ccnnec-
‘ tors, RG5BU cable
Probe 2 10 MQ

—x

Feedthrough, 0.1%
. accuracy, 2w

500 Termination

SECTION
CALIBRATION

5.3 CALIBRATION

The foliowing procedures require that the modei 1370
bepartof a VXl system as describecdintable 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-Alcne system) or an
external host connected to the Rescurce Manager via
the IEEE-488 {GPIB} programming bus.

WARNING

With the covers removed, low voltage dc
power supplies are exposed. Do not be
misied by the term “low voltage". Under
adverse conditions, potentlals as low as 50
volts can cause serious Injury or death.

5.3.1 Semi-Automated Procedure

When the calibbration procedure is initiated, the Mode!
1370 firmware returns an abbreviated description of
the current calibraticn step to the system console, and
nstructs the Function Generator to modify its settings
in preparation for making that adjustment. The abbre-
viated descriptionidentifies the parameter, calibration
tolerance, anc adjustment componant. The proce-
dure is initiated by sending ‘'DIAG: CAL?', tollowed by
the calibration step number, and a program message
terminator.

NOTE

The completion of the calibration procedure
returns the instrument to correct alignment.

Calilbratlon limits and tolerances are not
instrument specifications.

Instrument specifications are given in Sec-
tion 1 of this Manual.

5-1
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5.3.2 Preparation

Ortainaccesstoadjustanle components oy removing
the sicde panel with the adaress switch cutout. Mount
Ine module or an axtender card, or plug it into a VX
chassis ccnnector that will allow access to the adjust-
~-- 5 gurng calioraticn. Allcw at least a 15 minute
Warm-uo.

5.3.3 Connector Termination

Wr- - used as test points, the SYNC OUT and FUNC
C T connectors must pe terminated with 50€2.

5.3.4 Caflbration Procedure

“o crepare the instrument for each step, send

AG:2aL?’ followed by the calibration step num-
ber, and a program message terminator {see para-
graph 3.3.2.5). For steps that are identified as inter-
acling with another step, all interacting steps must be
within calibration tolerance before advancing 10 the
next step. Figure 5-1 shows test point and adjustment
iccations.

Step t. Adjust +15 Vdc Supply
Reference TP-1
Cal Point  TP-2
Adjust R314for+15,.000=.002 Vdcwith DVM,
dc mode, high Zin

Step 2. Adjust -15 Vdc Supply
Reference TP-1
Cal Point TP-3
Adjust R3181or-15.000+.002 Vdc with DVM,
dc mode, high Z in

Step 3. Adjust -10.24 Reference Voltage
Reterence TR-1
Cal Point TP-4
Adjust R300for-10.240 +.002 VdcwithDVM,
dc mode, high Z in

Step 4. Adjust Node Balance Voltage
Reference TP-1
Cal Point TP-5
Adjust R99 for triangle wave balanced about
zero 0.1 Vdc with oscilioscope

Step 5. AdJust Triangle Balance
Reterence TP-1
Cal Point  TP-6
Adjust RE0 for egual positive and negative
peaks +0.002 Vdc with oscilioscope

Step 6. Null VCG (Voltage Controlled Generator)

Reference BNC Quter Shell
Cal Point  VCG Input BNC on Front Panel (Do

5-2

NOT load with 50

Adjust R11 for 0.0 £0.001 Vdc with DVM. dc
mode, high Zin

Step 7. Adjust HF Waveform Symmetry (Interacts

with Step 8).

Reterence BNC Quter Shell

Cal Point  FUNC QUT BNC on Front Panel

Adjust R23 for 0 £0.5us with oscilloscope, or
50 +0.025% with frequency counter
{Duty Cycle Mode)

Step 8. Adjust LF Waveform Symmetry (Interacts

with Step 7).

Reference BNC Quter Shell

Cal Point  FUNC OUT BNC on Front Panel

Adjust R15 tor 0 £0.5 us with oscilloscops,
or 50 =0.025% with frequency counter
(Duty Cycle Mode}. Allow 15 seconds
for reading to settle.

Step 9. Adjust Low Frequency (Interacts with Step
10).
Reference BNC QOuter Shell
Cal Point FUNC OUT BNC on Front Panei
Adjust R12 for 10 0.1 Hz with freguency
counter (Duty Cycle Mode).

Step 10. Adjust High Fraquency (Interacts with Step
9).
Reference BNC Outer Shell
Cal Point FUNC QUT BNC on Front Panel
Adjust R8 for 999 =1.5 Hz with frequency
counter.

Step 11. Adjust 1MHz (interacts with Step 12).
Reference BNC Outer Shell
Cai Point FUNC QUT BNC on Front Panel
Adjust C43 for 1 £0.001 MHz with frequency
counter,

NOTE

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

Step 12. Adjust 9,99 MHz (Interacts with Step 11},
Reterance BNC Cuter Shell
Cal Point FUNC OUT BNC on Front Panel
Adjust R451or 9.99 +0.01 MHz with frequency
counter.

Step 13. Adjust 100 kHz (Interacts with Step 14).
Referance BNC QOuter Shell
Cal Point FUNC OUT BNC on Front Panet
Adjust C45 for 100 =0.1 kHz with 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 Panei
- Adjust R46 for 999 z1kHz with frequency
counter.

- Step 15. Adjust 10 Hz Symmetry (Cap. Mult. Adj.).

Reference BNC Quter Shell

Cal Point FUNC QUT BNC on Front Panel

Adjust R117 tor 50 =0.1% with oscilloscope,
or frequency counter (Duty Cycle
Mode),

Step 16. Ad]ust 0.999 Hz (Cap. Mult. Adj.).
Reference BNC Outer Shell
Cal Point FUNC QUT BNC on Front Panel
Adjust R105 for .899 =0.001 Hz with fre-
quency counter.

Step 17. Adjust 99.9 Hz (Cap. Muit. Adj.).
Reterence BNC Outer Shell
Cal Point  FUNC QUT BNC on Front Panel
Adjust R112 for 99.9 0.1 Hz with frequency
counter,

Step 18. Adjust Sine Distortion ({Interacts with Step

19).

Reference BNC Outer Shall

Cal Point FUNC OUT BNC on Fraont 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 initial adiustment in Step 181s done at 999
Hz. Verify that distortion at the following fre-
quencles is at minimum (below 0.42% THD)
and somewhat equally balanced.

- Frequency Program
99.8 Hz freq 98.9
939 Hz fraq 999
10 kHz freq 10E3
99.9 kHz freq 99.9E3

Step 19. Adjust Mult, Balance (Interacts with Step
18).
Reference BNC Outer Shell
Cal Pgoint  FUNC OUT BNC on Freont Panel
Adjust R241for <0.07 Vp-p with oscilloscope.

Step 20. Adjust Offset at 0Vdc {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, de
mods.

Step 21. Adjust Offset at 5Vdc {Interacts with Step
20).
Referance BNC Outer Shell
Cai Point FUNC QUT BNC on Front Panel
Adjust R208 for 5 £0.005 Vdc with DVM, dc
mode.

Step 22. Adjust High Amplitude (Interacts with Steps
23 and 24).
Reference BNC Quter Shaell
Cal Point  FUNC OUT BNC on Front Panel
Adjust R242 for 3.536 £0.01 Vac with DVM,
ac mode.

Step 23. Adjust Low Amplitude (interacts with Steps
22 and 24).
Reference BNC Quter Shell
Cal Point FUNC QOUT BNC on Front Panei
Adjust R251 for 0,357 £0.002 Vac with VM,
ac mode.

Step 24. Adjust Triangle Amplitude (Interacts with
Steps 22 and 23).
Reference BNC Outer Shell
Cal Point FUNC OUT BNC on Front Panel
Adjust R148 for 2.887 £0.003 Vac with DVM,
ac mode.

Step 25. Adjust Negative Square Excursion.
Reference BNC Quter Shell
Cal Point FUNC OUT BNC on Front Panel
Ad|ust R1868 for -5 =0.005 Vdc with DVM, dc
mode.

Step 26. Adjust Positive Square Excursion,
Reference BNC Quter Shall
Cal Point  FUNC OUT BNC on Front Panel
Adjust R164 for +5 £0.005 Vdc¢ with DVM, de
mode.

Step 27. Adjust Output Attenuator,
Reference BNC Outer Sheil
Cal Point FUNC OUT BNC on Front Panel
Adjust R295for 0.5 =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 riseffall <12ns, ab-
errations <(3.3% + 50 mV) with oscillo-
scope (wide bandwidth),

NOTE

For amplitudes of 1.01, 5 and 10V, balance
aberration results. Verify riseffall times for
amplitudes of 1.01and5Vare <12ns, and 10V
is <16 ns. 5.3
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Figure 5-1. Test Points snd Adjustments
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PRELIMINARY

TO BE SUPPLIED AT A LATER DATE
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TROUBLESHOOTING
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