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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.
(Revision should be applied to items indicated by a check mark [M)

[ Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
[ Input fuse

The rating of this product's input fuse is A, VAC, and

WARNING

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

(] AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

WARNING

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

- ~ s )
(] without a power plug [ Without a power plug
Blue (NEUTRAL) White (NETRAL)
T

Brown (LIVE) Black (LIVE)

Qi K
Green/Yellow (GND) Green or Green/Yellow (GND)
N J L
s ~ s ~
[ Plugs for USA 1 Plugs for Europe
_ Y,

(
[1 Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.
. S

[D Another Cable j

BIKIKUSUI
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GENERAL DESCRIPTION

' The Model FGE3250 is a full programmable oscillator consisting of a

synthesizer (SYNT) that oscillates at the frequency of 10 Hz to 20 Miz
with high stability and a function generator (FG) that oscillates at

the frequency of 1 mHz to 20 Miz in various modes.

The FG can generate frequencies in continuous, triggered, gated, and
burst modes, and the SYNT can generate frequencies by using not only
internal but also external reference signal and can also oscillate in

a phase lock mode:

The FGE3250 can produce sine, triangle, square, and pulse waveforms
with the maximum output amplitude of 30 volts peak-to-peak at open

circuit (output impedance = 50 Q).
This instrument can output the TLL-level signals also.

Modes are to be set by the tact switches and rotary knobs on the front
panel, to increase operationality. Since the selected modes are
displayed on the panel, the operator will not be confused even if the
modes are combined in various ways. Thevéetting errors are displayed

also.

Up to 100 steps sets of front panel settings can be stored in a

built-in memory.

In the triggered, gated, and bust modes, the FGE3250 can operate

without external trigger signals because it has an internal oscillator.

In addition, the FGE3250 has a VCA function, a VCG function in FG
mode, and the oﬁtput ON/OFF, buzzer ON/OFF,_and tact switch ON/OFF
functions. The selection of these functions can be controlled by an
external computer'through GP—iB, so that the FGE3250 can be used for

various purposes.
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2. SPECIFICATIONS
2.1 Operation Mode
(1) Function Generator (FG)
Continuous-
Triggered
Gated

Burst

(2) Synthesizer (SYNT)

2.2 Control Method
(1) Manual setting

Tact switch
Rotary knob

(2) External setting
- GP-IB
VCG
VCA
2.3 FG Mode
2.3.1 Oscillation frequency setting

Frequency/period

(1) Range 1 mHz to 20 MHz/1000 s to 50 ns
(2) Resolution 3 digits

(3) Unit mHz, Hz, kHz, MHz/s, ms, Us, ns
(4) Accuracy +3% for 10 mHz fo 10 Hz

#2% for 10 Hz to 1 MHz
+3% for 1 MHz to 20 MHz

(5) Stability +0.05%
(Stability of 1 kHz frequency against +10%
variation of line voltage)
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2.3.2 VGG

2.3.3

$H)
2)
(3)
“)
(5)

Control voltage

Oscillation frequency range
Frequency éhange within set range
Input frequency range

Input impedance

Triggered/gated/burst

(1)
(2)
(3)
(4)
(5)
(6)

(7

(8)

(9)

(10)

Trigger signal
Triggered frequency
External input frequency range

Minimum pulse width

Input impedance

‘Trigger signal level

. Resolution
+ Accuracy

Triggér slope

Internal signal (TRIG RATE)

. Resolution
+ Accuracy

Start/stop phase
. Resolution

Burst count

10 mV to 10V approx.
1 mHz to 20‘MHZ
1:1000 or more

DC to 10 kHz

10 k2 approx.

Internal or external
1 mquto 10 MHz
DC to 10 MHz

25 ns

10 k& approx.
-10V to +10V

3 digits or 20 mV
+100 mV

+/-
100 ns to 100 s

3 digits
+0.027%

0£90 DEG
2 digits, 1 DEG

1 to 32767
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2.4 SYNT Mode

2.4,1 Oscillation frequency 10 Hz to 20 Miz

(1)_ Resolution 5 digits

(2) Unit ) Hz, kHz, MHz
(3) Accuracy _i(0.002%+5 mHz)
(4) Stability. | +0.001%

(Stability of 1 kHz frequency
against +107% variation of line

voltage)
(5) Stability of internal
reference oscillator 5 PPM (0 to 40°C)
2.4.2 External reference
(1) Input frequency 10 MHz
(2) Input waveform TTL or zero-cross signal
2.4.3 External phase lock
(1) Phase lock range Within 5% of internal setting
frequency
(2) Input waveform TTL or zero-cross signal
2.5 Output
2.5.1
(1) WwWaveform Sine ( U ), triangle ( \, ),
square ( "|j ), square complement
( JV), pulse ( 1), pulse
complement ( | | )
(2) Voltage . Max. 30 Vp-p (open circuit) at
1. kHz
Note: Frequency characteristics
(3) Output impedance ' 50
(4) Voltage range 0 to 15 Vp-p (50  loaded)
« Resolution 3 digits or'10 mVp-p
. Accuracy (2% + 0.2% of FS) at 1 kHz
(5) Output ON/OFF Yes
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2.5.2

2.5.3

2.5.4

2.5.5

2.5.6

2.5.7

2.5.8

UPPER VOLTAGE SET/LOWER VOLTAGE SET

(1) Voltage setting range
(2) Resolution

Pulse wave

0 to *7.5V
(Depends on AMPL and OFST)

3 digits or 1 mV

(1) Pulse width setting rénge 0.045 Hs to 50 s

(2) Resolution

(3) Accuracy

3 digits

+(4% + 5 ns)

Frequency characteristic (based on 1 kHz)

1mHz 1MHz

. 10MHz 20MHz

Sine wave 0.4 0.8 +1.6

Triangle wave 0.4 +1.2 2.4

(dB)

Square wave rising/falling time: 15 ns or less (50 Q loaded)

Sine wave distortion factor:

Mutual voltage deviation

Amplitude stability

0.5% (20 Hz to 20 kHz)

1% (20 kHz to 600 kHz)

(at maximum output voltage and with
50  load)

Within #5% between waveforms
(at maximum output voltage and 1 kHz
frequency with 50 £ load) '

Within #0.3%
(against the line voltage variation
of +10%)



2.5.9 DC offset
(1) Resolution 3-digits or 1 mV
(2) Accuracy and range 0 to *7.5V, £(2%+50mV) :(152AMPL21V)

0 to +750mV, #(3%+5mV) :(1V>AMPL=2100mV)
0 to #75mV, *(3%+0.7mV):(100mV>AMPL210mV)

2.5.10 VCA
(1) Controllable frequency range 1 nHz to 20 MHz
(2) Input resistance 10 kQ approx.
(3) Input frequency.range DC to 10 kHz
(4) Amplitude control range 0 to -30 dB approx.

(at maximum output
voltage for sine and
triangle waveforms)

- 2.5.11 HF LIMIT

2G1€98

Low-pass filter ON/OFF

2.5.12 TTL OUT
(1) Output impedance 50  approx.

(2) Rising/falling time - 10 ns approx.
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2.6 Built-in Memory
(1) * 100 steps
‘ p

(2) STORE, CALL, EXECUTE

(3) Program steps can be incremented/decremented

(4) Memorized address can be enabled/disabled

(5) Battery back-up period: Approx. 10 days

2.7 GP-1B
(1) All data andkmodes can be controlled
(2) Device»addfeés can be checked on panel surface

(3) sH1, AH1, T6, L2, SR1, RL1, DCl, PPO, DTO, CO

2.8 1Insulation Resistance and Withstand Voltage

(1) Between power source DC500V 100 MQ or more
and case : AC1500V 1 minute (5 mA or less)
(2) Between signal ground ~ DC 500V 100 MQ or more

and case

2.9 Power Supply

AC 50/60 Hz 75 VA approx.
90 - 110V
104 - 125V
180 - 220V (to be switched)
198 - 242V
216 - 250V

2.10 Operating Temperature/Humidity Range

(1) Allowable range 0 - 40°C (32 - 104°F)
' 85% or less

(2) Recommended range 5 - 35°C (41 - 95°F)
85% or less
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2.11 Dimensions/Weight

(1) Dimensions
(2) Maximum dimensions
(3) Weight'

2.12 Accessories

(1) Accessories

430(W) x 99(H) x 320(D) mm
(16.9(W) x 3.9(H) x 12.6(D) in.)

445(W) x 119(H) x 380(b) mm
(17.5(W) x 4.7(H) x 15.0(D) in.)

Approx. 7.2 kg (16 1bs.)

Operation manual 1

0.5A fuse 1
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3'

PREPARATION FOR USE

3.1 Unpacking and Inspection

3.2

Before the FGE3250 is shipped from the factory, it is thoroughly

examined mechanically and electrically to guarantee correct operation.

On receiving the instrument, inspect it for the damages that may have
been caused during transportation. Should any damages be found,

notify the Sales and Service Office.

Power Requirements

The FGE2350 requires a commercial frequency of 50/60 Hz signal phase.

It can be used within the following five ranges of line voltage:

110V

(1) 90 -
(2) 104 - 125V
(3) 180 - 220V

(4) 198 - 242V
(5) 216 - 250V

Check the lineé voltage to be used and set the relevant switch

properly.

* With a minus screwdriver, set the line voltage to be used to the
mark " A",
* "Replace the fuse according to the line voltage to be used.
The fuse is sealed in a glass tube. When replacing the fuse, sée
the fuse rating on the rear panel on the instrument.
* The standard model of the instrument is equipped with the power
supply cable of AC 125V rating. If the instrument is to be used
in the above voltage range (3), (4), or (5), replace the cable
with the proper one.
The metal terminal found on the rear panel is a ground terminal.
It is recommended to ground the instrument with this terminal

before inserting the power plug into outlet.



3.3

3.4

3.5

3'6

Surrounding Environment

Do not install the instrument near a heat source or in a place
subject to direct sunlight. Note that an extraordinary environment
(gas, dust, vibration, chemicals, etc.) will extremely shorten the
life of the instrument. When controlling the instrument by an
external unit remote from it, cgnsider the electromagnetic
interference (EMI) such as the iogic noise emitted from the external
unit. It is desirable to keep fhe signal line of logic circuit away
from the instrument or to use a different power source for the remote

unit.

Terminal Resistance *

Since the FGE3250 is a wide-band oscillator whose output impedance is

500, the matching of the output impedance must be dome carefully.

With the HF LIMIT function, a good waveform can be output, but the

band width is limited when this function is used.

Excessive Input Prevention

The maximum input voltage at each input terminal is *30V. '
Each output terminal is protected from short circuit, but it may be

damaged by the input of external voltage.

Battery Down

When the power is turned on after it has been turned off for a long
time, Error 1 (Er0l) may be displayed. This error means excessive
discharge of the battery (Ni-Cd) used for the built-in memory
backup. Therefore, when this error is reported, the battery must be

charged and the content of the memory must be set again.

* To fully charge the battery, keep the power on for approximately

five hours.

* Once the battery is charged, the memroy can be backed up for about
10 days.

...10_
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4. OPERATION
4.1 Panel Operation Procedure

(1) First, turn on the power by (:)
' The instrument is initialized, and all the LEDs on the panel surface
are turned on for approximately 2 seconds.

(2) When the instrument is initialized, it is automatically set in the FG
mode with sine waveform, 1 kHz, 1 Vp-p, offset voltage = 0, and
output = OFF.

* See Item < "RESET" in Section 4.2 for details.
After this, manipulate the instrument according to the procedures
below. Basic operation methods in FG mode and SYNT mode are
explained. :

EXAMPLE 1
The instrument is to be used in FG mode (as functionm generator). It
is to output a signal of triangle waveform (/) continuously at
315 kHz. The output voltage is to be 5p-p with +2.5V offset,
After that, the URP and LWR functions are to be used to obtain a
signal of sine waveform (7, ) whose peak is +1V and bottom is -5V.

(3) Select the waveform "A," by (3).

(4) Select FREQ by (:}. (The selected side flickers.)

by C)-.

(6) Press at @) .

(5) Input

(7) "315.kHz" is displayed in section Q) .

_vll_
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[; © ©
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OFF
E= () 50

(8) Press (:), and "PERI" is selected to display the period for the

currently spec1f1ed 315 kHz. That is, "3.17us" is displayed in
Section .. ‘

So far, the waveform and frequency have been specified.
operation is to specify the output voltage.

(9) Select "AMPL" by .

(10) Input by @ and @9 .

* The unit for AMPL is Vp-p. The output amplitude is calibrated

for- the peak-to-peak voltage obtained whén the output terminal
is terminated by 50Q.

The next

(11) Select "OFST" by pressing again.

(12) Input by (@5 and (o .
* As in the case of AMPL, the output offset is calibrated by the

peak voltage obtained when the output terminal is terminated
by 50Q.

(13) Press the "OUTPUT" button at @) to turn on the output function.
The OUTPUT indicator goes on.

By the above setting, the following signal is output:

MM T
o / \/ \/ \/ \/ FREQ=315kHz

The next operation is to obtain the signal of sine waveform with the UPR
and LWR functions.

(14) select 'UPR! by (:).

(15) 1 @» and @6
(16) by pressin (:) again.
(17)

by ‘and @ .
(18) Select sine waveform (,) by .

- 12 -
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By the above settlng, the following signal is output:

S AN AN ANEA

l ‘ - OFST AMPL
SR RN A N A N N 2 2 D) (6Vp-p)

LWR -5V

Check the amplitude and offset as follows:

(19) Select "AMPL'" by pressing and see if "6.00V" is displayed in

(20) Press again to select "OFST", and see if "-2.00V" is displayed
in . .

Thus, with the UPR and LWR functions, the user can obtain a desired
-amplitude by setting the peak and bottom values only.

* The above chart shows the relationship among AMPL, OFST, UPR, and
LWR. The values of these items may be specified in a desired
~order, but they must not be contradictory to one another and they
must be within the ranges that allow the operation of the
instrument.

* See Chapter 9 for the error messages related to these items.

* TFor more details, see the flowchart and explanation of operation
principle in Section 6.7.2.
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EXAMPLE 2

(21)
(22)
(23)

(24)

(25)
(26)
2n

(28)

The instrument is to be used in SYNT mode (as 'synthesizer).

It is to output a signal of sine waveform ( M,) at the frequency of
1 MHz. The amplitude of the signal is to be 1 Vp-p without offset.
After that, the frequency is to be increased by 100 Hz at a time
till reaches 1.0015 Miz.

‘Further, setting is to be done_to reduce the frequency to one-tenth
~and increase the output voltage to 2 Vp-p, and then the frequency

and output voltage are to be changed simultaneously as follows:
1.0015 an}_ 100.15 1y,
—_—

L Vp-p 2 Vp-p
Select "SYNT" by (:).
Select sine waveform (", ) by C).

Select "FREQ" by (7).

Input i : by @) and Q) .
At this stage, 1.0000 MHz" is displayed in @) .
The frequency of synthesizer can be specified in up to five digits.

Select "AMPL" by pressing .

' by Q:) and Q:) .

Select "OFST" by pressing again.

by @ and @9 .

Input

Input

The first setting is completed by the above operation.
The next operation is to increase the frequency to 1. 0015 Miz in units of
100 Hz.

(29)

Select "FREQ" by (7).

- 14 -
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LLO 7 CONT

POWERJL i ) T
= LSN || GA

oN w SRO |[ BRST

_»-n MODE FUNCTION

(o)
Cone? y
[z_—_-_»Jsz : INT  REF VA ms DE
ok ' g i f o ] us m
2600 e v

T vee
[z = v

SeGael

EXEC . MH; NS DEG f
MEMD NO [T SIEN ST T[T % ws Tm | PRXUSul
o S~ |t v v o g e
ma 3™ FUNCYION GENERATOR

INC DEC FREQ WMPL  UPR  TRIG  STAT  RATE ©FGE
EJEC  C4LL  STOR  ME. WD PERI  DFST  LWR  BRST  wiDT .

TRIG IN REF IN -

© ©

ok 0N

VEG W VCAIN

oxn okn

EEE | |0

(30)

(31)

(32)

LJ

Select the lowest digit by "MODIFY" switch by .
* The selected digit flickers in the display section in CD .
Use the cursors ( and ¥ ) for selecting digits.

Turn the rotary knob at to the "INC'" direction, and the
frequency can be changed in units of 100 Hz.

Since the places of digits are shifted automatically, the frequency
can be set to 1.0015 MHz.

The next operation is to change the frequency and output voltage at the
same time. ‘

(33)

(34)

(35)

Press the "CALL" button at Q) . :
Then, "CALLY is turped on in , meaning that the setting done
hereafter will not affect the output signal until the "EXEC" button
( ) is pressed.

Select "FREQ" by (:). -
* This operation may be omitted in this example because "FREQ"
is already selected.

Since the current frequency is 1.0015 MHz, press the downward cursor
( of "RANGE" at &) once (to reduce the frequency to ome-tenth).

By the.abdve setting, "100.15 kHz'" is displayed in C) . If the downward

cursor is pressed again, "10.015 kHz" will be displayed. .

(36)
(37)

(38)

Select "AMPLY by (8).

vby C) and i} .

Press the "EXEC" button at . .

Input

- 15 -




291€98

-

o7 " " " " I m R?ﬁ @RTYsI
o

( EXEC
il LT] omem [} e

3&G3e

Sonrh

V"

-y FUNCToN Eenaron
e DEC FREQ |WMPL UPR  TAIG  STAT AATE * FeE

Efec  cft  SToR ME  MD PEAL loFST  LwR- BRST  wiDT

W LLO qr CONT

E . POWER* RMT '2'{’5
- LSN | ©

oK B OFF SRQ BRS'][

TRIG IN

oo cCco 3

-REF 1IN

oxn 0N

RANGE " mopiFY

COCEIGE| (e el [ DE]

[ERIEN] KN [Hr] ws T :/—\"n
COEGI (Edms v QIID
EICO ]| (s mv

LOCAL:
VEEW VCA N
72\ AN
© @

wkn 0xn

OFF B
=) ) ()

~/)

- b o b éu

Now, both frequency and voltage of the output signal are changed at the.
same time. That is, as result of steps (33) to (38), the output signal
changes as follows: )

o T

i.OOlSMHz

100.15kHz

If the CALL and EXEC functions are not used, the output signal changes as

follows:
—— |
‘ Vv
o 1

l
|
1.0015MHz : 100.15kHz 100.15kHz

Thus, by use of the CALL and EXEC functions, two or more conditions for an
output signal can be changed simultaneously.

- 16 -
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<:> POWER : Push-type power switch. When this switch is pressed and
- locked, power is supplied to the instrument.

<:> MODE : Oscillation mode selection switch. When this button is
pressed, the current_mode is switched to the next mode.
The -modes are switched in a loop as below.
The indicator of Fhe selected mode is turned on.

,ICONT: Continuous oscillation‘mode

TRIG: Triggered oscillation mode
GATE: Gated oscillation mode

|
!

| SYNT: Synth?sizer oscillation mode
(continuous)

BRST: Burst oscillatién mode

(:) FUNCTION: Output waveform selection switch. When this button is
: pressed, the current waveform is switched to the next
one. The waveforms are switched in a loop as follows:

. N, : Sine waveform
‘ s : Triangle waveform
' ) M, : Square waveform
| J': Square complement waveform
y ) : Pulse waveform (variable pulse‘width)
' [1: Pulse complement waveform (variable
S pulse width)
(:> <)) : ON/OFF switch for the beep sound generated when a tact

switch on panel surface is pressed.

(:) KEY : Determines the effectiveness/ineffectiveness of the tact
switches on panel surface. When this button is at the
"OFF'" position, no data can be input. Use this for
preventing incorrect operations. This button does not
affect the "SRQ", "ADRS", and "LOCAL" buttons at 6) .

.
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SYNT N N Tion r.(nsuron
INC 14 FREQ AMPL UPR TRG STAT RATE FGE
EXEC  CALL  STOR ME MO PERI  OFST  LWR. BAST  wiDT

=
POWER LLO r CONT - 7, £x€C — MM N3 DEG

| . i P = SIgIglE] & & Em,
~0O L[l sars X T[T omen gl ololoia] w ms oy b

ar-i Jluoot runcrion

[ R we— Y — ] e N s w—— |

TRIG 1N REF 1N

okn

RANGE MODIFY

DG F-w| B EE

[ER] eS| ] us ™™ :/\,“‘
OG0 [ams v
100 F“- | 1] [mr] s mv

tl.OCAL]

vca N VCAIN

—Jé 0

(:) RESET : Reset button of the instrument. Use this button when an
error or incorrect operation is found. When the
instrument is reset, it enters the following initial
state (the state found immediately after power input):

MODE CONT vea ~ OFF
FuncTION | (|, | vce OFF
FREQ 1 kHz | OUTPUT OFF
AMPLE v | BF LIMIT OFF
OFFSET ov KEY ‘ ON
UPR 500mV ) - ON
LWR | -500mv | INT/EXT INT
TRIG | 1V LOCK/REF REF
| BRST 2 TIME | ZERO/TTL ZERO
START 0 DEG FIX | F
WIDT lus | EXEC
RATE 10 ms  |MEMO OFF

In relation to the reset operation, the following
functions are available:

(1) Lamp test
When power is turned on or "RESET" button is pressed, all
the lamps light up for approximately 2 seconds.

(2) Memory all clear
If the "CLR" button ( @) ) is pressed during lamp test, all
the contents of memory (0 - 99) are cleared and "ALL CL" is
displayed in @) .
When other button is pressed after that, the lamp test is
executed again and approximately 2 seconds later, the

instrument is initialized and set in active state.

(3) Self-test program
If "1" in is pressed during lamp test, a function
diagnosis program is executed. See the section of the
function diagnosis program for details.

- 18 -
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DEE| (& CIID
=0 jcn fxn ] [ e Y

VEG N VCAIN

OFF
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Group of selectlon switches and indicators to be used
for data setting.

The items related to specific modes or functions are
lighted, and the selected items flicker.

If an error is found in data setting, the error number
is displayed in Q) and the item related to the error
flickers. Flickering of two or more items means that
the error has been found in the relationship between
those items. o _

Use the keys in @) and Q) for entering data.

(:) FREQ/PERI: Use this button for determining whether the oscillation
frequency is to be specified in units of hertz or time.
The selected state is switched each time this button is
pressed.:

The relationship between frequency (F) and time (T) is
as follows:
F=1/T
-The values to be specified by Q) and q@ must be
within the following ranges:
"SYNT" mode : 5 digits for frequency and 3
digits for time 10.000 Hz
: (100 ms) -to 20.000 Miz (50.0 ns)
Other than '"SYNT" mode: 3 digits for both frequency and

time
1.00 mHz (1000 's) to 20.0 Miz
(50.0 ns)

* The "FREQ"/"PERI" button can also be used for knowing
the period (time) of the specified frequency or the
frequency of the specified period. Press this
button, and the frequency or period is displayed.

..]_9._.
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AMPL/OFST:

® @

Amplitude or DC offset selection button.

When "AMPL" is selected, the amplitude is to be
specified. The amplitude is calibrated at the
peak—to-peak voltage obtained when the terminal is
terminated with 50Q.
When "OFST" is selected,
specified.

The DC offset is callbrated at the peak voltage obtained
when the terminal is terminated with 50%.

the DC offset is to be

AMPL

DC
OFFSET

1

* Normally, without load, the output voltage value is
twice as large as the set value.

For both "“AMPL" and "OFST", the values must be specified

by Q) and within three digits. The specification

ranges are as follows:

AMPL(Vp-p) OFST(Vpeak)
A 15.0V - 500mV 0 - £7.50V
B 499mV - 50mv 0 - +750mV
C 49.9mvV - 10.0mV | O - #75.0mV

For A: A;m‘ + |OFST| € 7.50V
AMPL ‘

For B: = |OFST| < 750mv

For C: %@i + |OFST| < 75.0mv
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POWER RMT | TRIG MEMO NO =S exte
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]
For the DC output (amplitude = QV), a desired voltage
can be generated by specifying "OFST".

The range of "OFST", however, is restricted by the way
of specifying the amplitude (0V) as follows:

L91€08

ZERO V setting | OFST range
© © @@
0 ' 0 = +7.50V
00.0 V
0.00 V
000 my 0 - +750mvV
00.0 mV 0 - %75.0mV
0.00 mv
-0 mV

* According to the values specified for "AMPL" and
"OFST", the built—in computer sets the relevant items
automatically in order to put the instrument in the
optimum operation state considering the operation
range of each circuit. Since the operation range of
each circuit is limited, an error may occur if a
great DC offset is specified for a small amplitude.

See the section of operation principle for details.
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SYNT — A FUNCTION GENERATOR
INC (/14 PL UPR TRG STAT  RATE FGE
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Use this button for selecting the upper peak voltage
("UPR") or lower peak voltage ("LWR") of amplitude.

‘The peak voltages are calibrated at the peak voltages
obtained when the terminal is terminated with 50Q.

The voltages must be specified within three digits in

ANPL

the following range:
0 to #7.50V
T _ALA
/ \ / Forst
: - ov ?
LHR v \Q7 y
UPR = OFsT + AL
LWR = OFST - ég@&

* UPR, LWR, AMPL, and OFST are related to one another

as shown in th

e above chart.
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TRIG/BRST: Determines whether a trigger level is to be specified or
: a burst count is to be specified.
"TRIG" is effective when either "TRIG", "GATE", or
"BRST" is selected by (:) and "EXT" is selected by
. When "TRIG" is selected, the user is to specify

the level of the comparator for external trigger signal.
The level must be expressed within three digits in the
range from #20 mV to *10V in units of 20 mV.
"BRST" is effective when "BRST" is selected (:). In
this mode, the user is to specify the number of burst
waves by up to five digits within the range from 1 to
32767. As to the unit, select "TIM' (=TIME) by @6 .

!
TRIGGER SIGNAL jﬁzﬁ\; ----- TRIGGER LEVEL

7=\/

TRIG

—— -l o= - - -

BRST FOR 5 TIM
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STAT/WIDT:

TRIGGER ‘SIGNAL

TRIANGLE WAVEFORM

SQUARE WAVEFORM

PULSE WAVEFORM

®

Determines whether a starting phase is to be specified
or a pulse width is to be specified.
"STAT" is effective when either "TRIG", "GATE'", or

V"BRST" is selected by (:). In this mode, specify the

starting phase by two digits (resolution = 1 DEG) within
the range of +90 degrees. Select "DEG" by @) .
* If a decimal point is used in the input data, the
figures below it will be ignored.

- . - pn - o ———

— e e o - b e

|
!
]
!
!
I
| I—_I

[—1 0

+90° 0 -90

* If "INT" is selected by Q) for a signal of
square or pulse waveform, the starting phase
cannot be observed clearly by oscilloscope. 1In
this case, compare this signal with the internal
trigger signal output from "REF OUT" at @@ on
the rear panel, and the starting phase can be
observed easily.
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"WIDT" is effective when pulse waveform is selected by
@ Specify the pulse width within three digits.

When "CONT" or "SYNT" is selected by @ the period is
determined by "FREQ"/"PERI" @, but when "TRIG",
"GATE", or "BRST" is selected by @ and "INT" is
selectedéy @ ; the repetition cycle is determined by
IIRATEH . .

* If "EXT" is selected by @ , the repetition cycle

is determined by that of the signal input to 6 .

The pulse width must be specified within the range from
25 ns to 500 s, and the follow:mg condition must be

satisfied:
winT < ZERL . wrpr < RATE
2 2 |

‘d/ WIDT , o Wi

" FREQ/PERI : . » RATE
"CONT'" or "SYNT" is “TRIG", "GATE", or "BRST" is ,
selected by @ selected by @ and "INT" by
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This button is effective when "TRIG",

HGATE” s

is selected by

and "INT" is selected by

or "BRST"

In this mode, specify the period of the internal trigger

created by internal oscillator.

‘The period must be specified by three digits within the

range from 50 ns to 1000 s, and the following condltlons

must be satisfied:

RATE
RATE

WIDT x 2
PERI

v v

* Relationship among FREQ, PERI, WIDT, and RATE

(2)

(1) When "CONT" or "SYNT" is selected by (2):

FREQ WIDT !

T peRr rkq !

e TFREQ '
PERI

(PULSE WAVEFORM)

When "TRIG", "GATE", or "BRST" is selected by (:):

o Lm

I FREQ IFREO
PERI PERI ,.
} pe——————qﬁ
F=""RATE RATE

(SQUARE WAVEFORM)
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(:) Display : Displays the numeric data specified by Q) and turns

section on the lamp of the unit specified b .
The numerals given by the keys of -are displayed
from left to right in the order of the pre331ng of the
keys.

This section also dlsplays error message numbers .
The unit to be used is determined by the specified mode
as follows:

FREQ mHz, Hz, kHz, MHz
PERI S, mS, US, nS
WIDT ‘
RATE
AMPL my, Vv
OFST
UPR
LWR
TRIG
BRST TIM
STAT | DEG
(:) CLR : Clears the numeric data input by @) . Press this
. button before any of the unit keys ( @:) ) or memory
control switches ( ), and the input data can

‘be cleared. .

Also, this button releases the instrument from the error
state caused by the input of @) and @:) and sets it
in the state found before the input. Note, however,
that the errors caused by external input (GP-IB) cannot
be cleared by this button. They can be cleared by the
pressing of '"LOCAL" button ( 63 ).

..27_



7,198

®

@

POWER LLO qr CONT A, l
AMT [ TRIG MEMO NO — EXEC _
peed [0 W || eaTe X 3] e . KUY
Ls } T)|J]|  owem
oM OFF SRQ || BRST J . - SYNTHESIIER )
SYNT W FUNCTION nzucnnon
X . INC  DEC FGE
sp-10 JLuooc runcnion EXEC  CALL STOR- ME  MD
. | s I w—— | [ o B amunsis B s I s Jf oo
vn 0] [‘ﬁ]
> 22
@ C5ors 4
okn on Coocatd
VEGIN VCAIN
.
o on | EE] ] (o)

-

Numeric data input keys:

Unit keys:

Use these keys in combination with the unit keys at
. The number of effective digits is defined for
~ each one of the modes (:) to .
If an error is reported because wrong data has been
input, input correct data, and the error will be
released.

Press one of these keys after the data input by @) .
When the unit key is pressed, the input data is taken by
the instrument.

The relationship between unit and mode is described in

Item

@) RmaNGE

Specifies the ranges of frequency, time, and voltage.
Each time the upward or downward cursor is pressed, the
frequency, time, or voltage is increased by ten times or

decreased to one-tenth respectively.

-The functions of these cursors are equivalent to those
of unit keys, but these cursors cannot be used when
"DEG" or "TIM" is specified.

A @ TFor higher frequency or voltége and longer time
Y : For lower frequency or voltage and shorter time
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FUNCTION GENERATOR
FREQ AMPL  UPR  TRIG STAT RATE FGE
FEII lfs" L'R Dﬁs\‘ WwiDT

seGaed

NEMO NO.
WG DEC
HOPE FUNCTION EXEC CALL STOR WM.E MO

MODIFY

[xHz] us Tm

o |[OEIEY Edmsv
o)) 1 =) [ s mv

MODIFY
NG
DEC

Numeric data can be input not only by i) but also

by a rotary knob.

t, elect a desired digit by a MODIFY switch

#2), and the selected digit (position) flickers.

Then, change the value of the numeric data at that

position by turning the rotary knob.

The chart below shows how the flickering position is

shifted when each MODIFY switch is pressed. Note some

of the positions do not fllcker even if they are
selected.

* When FREQ is specified in SYNT mode, positi
does not flicker; in other cases, position
not flicker.

If the flickering is annoylng after the data has been

set, select position

: -<
- e = e e |
Bt - - 1
1 2 31 1 4h 51 1 6!
1 1 t |
1 1 1 1
===u | BRI |
e

. If carry or borrow occurs in the numeric data, the

flickering position is shifted but the resolution
remains unchanged.

INC
9.80 kHz —> 10.4 kHz (Resolution = 100 Hz)
DEC
1. @0 kHz —> @00 Hz  (Resolution = 100 Hz)

* If the digit of the specific resolution exits no
longer as a result of carry or borrow, the numeric
data value stops changing.

- INC
9.9% kHz —> 10.0YkHz (Changes no more.)
(Resolution (The resolution goes to

= 10 Hz) 100 Hz.)
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(2) TRIG, GATE, BRST SYNT
EXT | Extermal trigger External reference
signal : signal
( TRIG IN) 1« REF IN)
INT Internal RATE Internal reference
-~ signal signal
(10 MHz)

LOCK/REF: This button is effective when "SYNT" and "EXT" are
selected by‘<:) and Q) respectively. '
LOCK: If an external signal whose frequency may deviate
from the specified frequency within the range of #5%
is input from 6) , the phase of the signal
generated by the instrument will be locked to that
of the external signal. TIf the phases are not
locked, the "SYNT" indicator at (:) flickers.
* 1In the "LOCK" mode, a pulse waveform must not be
selected by (:).
REF: The internal reference clock signal (10 MHz) is
replaced by external reference signal. (Apply the
external reference signal to @:).)

C:) ZERO/TTL : This button is effective when "SYNT" and "EXT" are
: selected by @ and respectively.
This button selects the level of the comparator for the
external signal used by @) .
ZERO: Zero-crossing signal (0V)
TTL : TTL signal (+1.4V approx.)
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QZ) J%F// m\L : This button is effective when "IRIG", "GATE", or "BRST'"
is selected by (:) and "EXT" is selected by i) . It
" selects the trigger slope of the external trigger slgnal

input from . The trigger level is specified by
"TRIG" ( @0 ).

-———

<:> . MANU ¢ Manual trigger button effective when "TRIG", "GATE", or
"BRST" is selected by (:) and "EXT" is selected by @) .

TRIG: Press the "MANU" button once, and one trigger signal
is generated (1 cycle).

GATE: The gate signal is generated continuously while the
"MANU" button is being pressed.

BRST: Press the "MANU" button once, and the specified
number of burst signal is generated.
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(:) VCA : Determines whether the output amplitude is to be
controlled by external analog voltage or not. The
output amplitude can be changed within the range from
0 dB to -30 dB at the maximum output voltge. Apply the
external analog voltage to- or 48 . Use the "VCA"
function for obtaining amplitude modulation (AM) signals.

<:> VGG : Determines whether the oscillation frequency is to be
controlled by external analog voltage or not. When the
internally set frequency is "0", the oscillation
frequency can be increased by 1,000 times or more at the
maximum voltage. Apply the external analog voltage to
or . Use the VCG function for obtaining
frequency modulation (FM) signals.
The '"VCG" button is not effective when "SYNT" is
selected by (:).

26) OUTPUT  : Output signal (at B) or &3 ) ON/OFF button.
' The output signal is ON when the "OUTPUT" indicator is
on.
When the output signal is OFF the output terminal is
opened. E

OUTPUT
- 500

rlJ ATT oo 73
OUTPUT
STGNAL=OFF

(:) HF LIMIT : Cuts the high frequency component of output signal.
" When this button is turned on, its indicator lights up.
The -3 dB attenuation frequency is approximately 9 Miz
for sine waveform and 7 Miz for triangle waveform. .
If this button is turned on for a signal of square
waveform, it will take approximately 40 ns for the
signal to rise or fall.
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(1) Simultaneous execution of two or more conditions
When two or more conditions of an output signal are to be

changed 31multaneously, use this button after specifying all

the necessary conditions in CALL mode.
Since, in the CALL mode, the setting of switches does not

affect the output signal,
mode and press the "EXEC" button.

newly specified conditions will be output.

(2) Execution with memory specification

To use the conditions of an output si

input the memory number (0 - 99) by

"EXEC" button.

T
—
POWER klﬁloT ?g{? '\\1' WENd N0 - w7 = MW N3 DEG 3i
=] =) = LI
o (B 7 |EE]E | FEY])  SEEmL
. SYNT _ - mh__ % v PN o e naron
or-n Juone runchn [Exec {[eact] [s1om] W || wo T oSt v saby oy " FGE
TRIG 1N REF IN =) = === =]
RANGE MODIFY
© . oo - Om] e x| B0 &EE
okn peors e N
™ %
wom  venin , COGICE]] [ we & %
© 6 | T ==
10kn Em@ CLR EEE s mv
&
. .
EXEC -+ This button can be used in two ways as follows:

specify the conditions in this
Then, a signal of the

nal stored in memory,

and press the

and the output signal will be changed.

Then, the memory number will be displayed in

* If the memory number is to be incremented or decremented
sequentially, specify only the first memory number and
In this way, the

use

containing no information or for a disabled memory area,

an _error will be reported. For other points, see Items

(""INC") or
memory number can be updated easily.
* If the "EXEC'" button is pressed for a memory area

and
* For both (1) .and (2), the "EXEC" indicator in B3 i
turned on.

- 33 -
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CALL

(D

(2)

©)

This button can be used in two ways as follows:

Slmultaneous execution of two or more conditions

When the "CALL" button is pressed, the specified conditions

are displayed on the panel but the oscillator section is

disconnected from the panel display. :
Therefore, even if the setting on the panel is changed, the

output signal is not affected until the "EXEC" button is
pressed.

"CALL" with memory specification

To check the content of a memory area, input the relevant
memory number (0 - 99) by @) and press the '"CALL" button.
Then, the memory number is displayed in 6} but the output
signal remains unchanged.

* If the memory number is to be incremented or decremented
sequentially, specify only the first memory number and
use - @D ("INC") or 6} ("DEC"). 1In this way, the
memory number can be updated easily.

* TFor both (1) and (2), the "CALL" indicator in 6)
turned on.

If a memory areéa containing no data is specified, an
error will be reported; if a disabled memory area is
specified, the "D.MEM" indicator will be turned on.

* If an inexecutable condition is specified, an error 1is
not reported in CALL mode but it will be reported in EXEC
mode.

EXAMPLE : ‘ : :
If "AMPL = 14.0V, OFST = 4.00V" is specified, the plus
peak of the output signal would be +11V. Since the
output peak’ voltage must not exceed +7 5V, an error will
be reported in the EXEC mode. ,
If an ev1dent1y incorrect condition, such as "FREQ =
25 MHz", is specified, an error will be reported even in
the CALL mode.
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Use this button for writing data
mMemory.

CE) (conditions) into

STOR

(1) Memory number specification "STOR"

- - After setting conditions on the panel, input a memory number
(0 - 99) by and press the "STOR" button.
Then, the conditions will be memorized by the memory area of
the specified memory number, which is displayed in 6) .

Increment.''STOR" ‘ ,
Press the STOR button when '"MEMO NO" is displayed in 6@ R
and the memory number will be automatically incremented by 1
and data will be stored in the area of the new memory number
(displayed in 33 ).

Use this function for specifying different sets of
conditions contlnuously.

(2)

l81€98

~ % The data is written regardless of the memory adresses
disabled by the "M.D" (Memory Disable) button of 6) .
* The conditions to be memorized may be specified by the
following 22 items:
MODE - VCG ON/OFF LWR
FUNCTION OUTPUT ON/OFF TRIG
TRIG INT/EXT HF LIMIT ON/OFF BRST
# / N\ | FrEQ STAT
SYNT INT/EXT PERI - WIDT
LOCK/REF AMPL RATE
ZERO/TTL OFST
VCA ON/OFF UPR
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) % FUNCTION GENERATOR
250

W || FREQ AMPL  UPR  TRIG STAT  RalE FGE
EXEC || CALL| STOR | ME PER!  OFST  LWR  BRST  wiD! B

[ s B s B s J e Jf s s | TLout
RANGL MooIry
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BEC
MO
=
REF vea flouPur

© © pii P G e x| =M &E] ©
v:lu:« v:‘: o [ENJEN N 4T é}‘/—\"‘. osf:u
AR " CEE GEmv
[{ F= () ) EEEE @ ‘
GD) INC/M.E
G2 DEC/M.D
(l) "INC" "DEC"
* Operation after the pressing of "EXEC" ( ‘. ) or "CALL"
( Q) ) button.
Use the "INC" and "DEC" switches for updating memory number
for "EXEC" or '"CALL".
In the "EXEC" mode, the memory areas containing no data and
disabled memory areas are skipped.
In the "CALL" mode, the memory areas containing no data are
skipped, but the disabled areas are indicated by their
memory numbers displayed with the lighting of the "D ,MEM"
indicator in .
(2) "M.E", IVIM'DII'

Specify the number of a disabled memory area and press the
"M.E." (Memory Enable) button; then, that area will be
enabled.

Specify the number of an enabled memory. area and press the
"M.D" (Memory Disable) button; then, that area will be
disabled.

*

*

When the "M.D" button is pressed, the "D.MEM" indicator
in 6) is turned on.
Programmed memory contents can be masked and recovered by

the '"M.D" and "M.E" switches respectively.
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Memory section display:

"MEMO NO.":
nEXECu
"CALL" :
"D ov}{EM"

(:) GP-1IB display: .
' Indicates the status of the instrument in GP-IB mode.

69

"LLO“'
”RMI”
HLSNII
HSRQII

"SRQ", "ADRS", "LOCAL'":
"SRQ"

© |
J

Memory number (0 - 99)

Comes on when the memory is used.
Execution indicator

Comes on when the "EXEC" button ( ) is
used.

Comes on when the '"CALL" button ( Q) ) is
used. '

comes on when the specified memory number
is disabled.

Local lock-out

Remote

Listener

Transmit a service request

For "KEY SRQ ON" (See the section of GP-IB)
When the "SRQ" button is pressed, a service
request signal is generated on bus line and
the "SRQ" indicator in is turned on’
till the status byte is read by the
controller through serial polling.

Use this button for issuing a service
request to the controller.
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EXEC  CALL - STOR ME MO
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l@ . . oFF o we Ofum E EJ E] E:] ms v
(& Bl=dw EOEE 6o

f oI

e B s R e s S =S
RANGE
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T

U

ADRS

LOCAL

Press the "ADRS'" button, and the device
~address and .terminator specified by switch
on the rear panel will be displayed
in QD . Press any other button, and
' will ‘be cleared.

EXAMPLE:
f{ . [j 55 [: ] Address 5 CR
— =0 .
= . / :j Zj L Address 13 CR+LF

* After changing the address or
terminator, press the "ADRS" button.

Press the "LOCAL" button when the

instrument is in remote ("RMT") mode, and

it will be set in local mode.

* This button is ineffective in "LLO"
(Local lock-out) mode.
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é{) TTL OUT :  Output terminal of the TTL level signal synchronized
with oscillation frequency.
The output impedance is 50§, and the relationship
between this signal and each waveform with respect to

phase is as follows:
TTL : —-J ‘ L———J ' L——-——-J

SLNE WAVEFORM ’/“\\\\\\\;_d,//)///’n\\\\\\\\_,//2/)//‘

1]
H i
1 |
t |
1 |
1 |
! 1
1 t
] '
] ]
I !
| !
' '
! ]

—

" TRIANGLE WAVEFORM"/\\\\\\\\\V/////////\\\\\\\\\v/////////

SQUARE /PULSE
_ WAVEFORM ]

D

INVERTED SQUARE/
PULSE WAVEFORM

<:> OUTPUT ¢ Output terminal of the signal specified in each mode.
The output impedance is 50§, and the maximum output
amplitude is 30 Vp-p (15 Vp-p for 50§ termination) at
open circuit.

* The values for "AMPL"/"OFST" ((8)) and "UPR"/"LWR"
,(<:)) are calibrated at the values obtained when the
terminal is terminated by 50Q. Be sure to use a 508
coaxial cable (3D-2V, RG-58A/U, etc.) and terminate
the cable by 50Q2. If the impedance is not matched
correctly, good characteristics may not be obtained.
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* If "HF LIMIT" ( @) ) is used, good waveforms can be
obtained even though the impedance may not be matched
exactly; In this case, however, the frequency band
is limited.

* The output terminal is also provided at 6) on the
rear panel. To use this terminal, set switch 6) on
the rear panel to the "R" position. (See the chart
of rear panel in Section 4.3.)

F: Signals are output from terminal Qj on front
panel.
R: Signals are output from termlnal @) on rear

‘ . panel.

TRIG IN : External trigger slgnal input terminal used when "TRIG",

- "GATE", or "BRST" is selected by (2) and "EXT" is

selected by Q} . i
Maximum input voltage: +30V
Maximum trigger level: +10V
Input impedance : 10 kQ

6:) REF IN : External reference signal input terminal used when
"SYNT" is selected by (:}. When "REF'" is selected by
» input a signal of .10 Mdz, and when "LOCK" is
selected by » input a signal of the frequency that
may deviate from the internally set one within the range
of +5%. Select QI) according to the input signal level.
Maximum input voltage: = +30V
Input impedance : 10 k@
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VGG IN

External input terminal used in the '"VCG" mode specified

by @) .

®

The frequencies proportioned to 10 mV to 10V are

obtained.

The relationship between the internally set

frequency and voltage is as follows:

0.001 Hz - 0.009 Hz | 1 -9 V
0.01 Hz - 0.099 Hz | 1 - 9.9 V
0.1 Hz - 0.999 Hz | 1 - 9.99V
1 Hz - 9.99 Hz 1 - 9.99v
10 Hz - 99.9 Hz 1. -9.99v
100 Hz - 999 Hz 1 - 9.99v
1 kHz - 9.99 kHz | 1 - 9.99V
10 kHz - 99.9 kHz 1 9.99v
100 kHz - 999 kHz 1 9.99v
1 MHz - 9.99 MHz | 1 - 9.99V
10 M™MHz - 20 MHz 1 2 v

* The voltage corresponding to internal frequency 1is
- added to the voltage input from "VCG IN" terminal.

So, if the oscillation frequency is to be determined

only by the external voltage, set the internal
frequency to 0 Hz.
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VCA 1IN

* When the internal frequency is set to 0 Miz, O kHz,

LJ

-0 Hz, or 0 mHz, a signal of low frequency is output,

but this is not considered as an error.
* As to the control voltage, the following condition
-must be satisfied:
10V 2 (External input voltage + Internally set
voltage) 2 10 mV
*  Maximum input Yoltage

EXAMPLE ' i
If the 1nterna1 frequency is set to 3 kHz, which

corresponds to 3V, the frequency of 3 kHz to 10 kHz

+30V

can be controlled by the external voltage of OV to 7V

because 10V minus 3V is equal to 7V. If a negative
voltage can be input, the frequency of 10 Hz to

10 kHz can be controlled by the voltage of -2.99V to

V.

External input terminal used in the "VCA" mode specified

by @) .

-The output amplitude can be controlled by external
The relationship between the input voltage and

voltage.

output amplitude when "OFST'" and "AMPL" are sét to OV is

as follows:

AMPL setting

VCA IN input

Output

. 0.00 V

000 .mv

00.0 mV

15 Vp-p -0

+10 v -0

105 Vp—p - 0

150 mVp-p - O

* The output amplitude control range varies greatly
with the values set for AMPL, OFST, UPR, and LWR.
See the section of operation principles and use the

VCA function carefully s0 that the waveforms may not

be clipped.
* Even if a waveform is clipped, an error will not be
reported. The errors related to amplitude are caused

only by incorrect combination of and (:).

* Maximum inpu voltage: +30V
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Rear Panel Features

TTL OUT

OUT PUT

TRIG IN

REF IN

REF OUT

The function of this terminal is the same as that of
on front panel. These two terminals must not be
used at the same time.

The function of this terminal is the same as that of
on front panel. The signal is output from this

terminal when the switch at 6) is set to the "R"

position. '

The function of this terminal is the same as that of
on front panel. These two terminals must not be
used at the same time.

The function of this terminal is the same as that of
on front panel. These two terminals must not be

used at the same time.

A TTL level signal is output. The output impedance is

50Q.
The output TTL level signal varies by mode as follows:

. (TRIG+INT) '~ Trigger signal of internal
(GATE+INT) clock oscillator is output
(BRST+ INT)

Pulse signal _
(SYNT«INT) Internal reference frequency
(10 MHz)

- SYNT Internal clock oscillator
EXT output % Output frequency
REF <

— .
SYNT "REF IN" signal is converted
EXT ‘ into TTL level signal and
LOCK output : REF "IN=REF OUT
Other mode No output ~ L level
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VCG IN

VCA IN

GP-1P
connector

The function of this terminal is the same as that of
on front panel. These two terminals must not be
used at the same time.

The function of this terminal is the same as that of

on front panel. These two terminals must not be
used at the same time.

Connects the instrument to GP-IB controller.
Use a cable that conforms to the "IEEE-488" Standard.
When using GP-IB, ground the case of the instrument and

the controller for the purpose of safety and for
preventing external noise.

The GP-IB sub circuit is electrically insulated from the
instrument case and oscillator input/output terminals.
* See the section of GP-IB interface for details.

GP-IB address switch:

‘1, 2, 4, 8, 16: Specify the device address of the

instrument by five bits (binary). The device address
may be 0 to 30 (decimal).

R clR IGAos'DREl‘ssz- 1
|\BOEHELHD|
F | | ‘

CR/CR-LF: Specify the GP-IB command delimiter.

Select CR or CR~LF according to the controller

specifications. v '

* If the controller specifications designate LF only,
set this switch to CR-LF.

R/F: Output terminal changing switch, irrelevant to

GP-IB. If this switch is set to "R" position, signal is

output to on real panel; if it is set to "F"
position, signal is output to on front panel.

The signal cannot be output to .and 6) at the same
time. '
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HARD
RESET

CONTROL

@

Built-in micro computer reset switch.

The function of this switch is the same as that of the

RESET switch ((6)) on front panel.

This switch need not be manipulated during normal

operation; useé it to release the instrument from the

stopped state caused by such an error as the GP-IB bus

handshake error. '

% Since this is a sunken push-button switch, push it by
the tip of a ball-point pen or some other thin stick.

External input connector for memory control.

If this connector is used, the memory number can be
1ncremented/decremented by an external dev1ce without
Gp-1B.

The input signal is of TTL level, and negative logic
applied to it. A pull-up resistor is added to intern
circuit. '

e

@ l(sll@ o
© f Th° ° @
R — U

RETURN- o5V
DEC
— INC
10kQ
791654321 : AA—— .
1 [13[12(1110[9 8| /| avpHENOL ! O— kg ;L
57-40140 0.01p
R
oV (con) ECEPTACLE J:
INPUT GIRCUIT
INC :  Memory number +1
DEC ¢ Memory number -1

RETURN: Control returns to the lowest memory number

* The plug that matches this connector is Amphenol
57-30140. ‘

* The functions of this connector are the same as those
of switches QD - and 6) on front panel.
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FUSE

LINE
VOLTAGE

LINE

Ground
terminal

Cooling
fan

EYE

Fuse in AC line.
Use a fuse of the rating that matches the line voltage.

* Gee Item 6@ . ,
Fuse size: 6.44 x 30 mm

Line voltage selector.
Before switching line:voltages, be sure to pull out the
power plug from outlet.

SELECT SW- | LINE VOLTAGE FUSE

100V | 90-1lov | 1 A

115V 104 - 125V

200V 180 - 220v 0.5A

220V 198 - 242V |
240V 216 - 250V

'# Set the SELECT SW of the line voltage to be used to

the mark "A" by a screwdriver.

Connect the instrument to the AC power source through
this connector, using the power cord supplied with the
instrument. )

The power cord supplied with the standard model is of
AC 125V rating. For the SELECT SW of 200V or higher,
use a cable that matches the voltage. A ground pin is
connected to the case. Ground the instrument by that
pin for the purpose of safety and for preventing
external noise. '

Grounding terminal for the case.

Ground the case with this terminal for the purpose of
safety and for preventing external noise. The
input/output termlnals and internal circuits of the
1nstrument electrlcally insulated from the case.

Cooling air inlet.

Leave a space of at least 10 cm between the wall and the
instrument. Do not block the exhaust port in the bottom.
When the air filter becomes dirty, take it out and clean
it.
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5. GP-IB INTERFACE.
5.1 General Description

Since the standard model of the FGE3250 has a built-in GP-IB
interface, it can be connected to GP-1IB, a measurement bus that

conforms to IEEE-488-1978 Standard.

With use of the GP-IB interface, measuring instruments, conﬁrollers,
and peripheral units can be connected to one another in parallel by
one cable. Since this interfacé, compared with conventional
interfaces, has high extensionality, is easy to han&le, and makes the
instrument compatible with the products of other manufacturers, the
user can organize not only a simple system but also an automatic
measuring system of highly sophisticated functions by simply

connecting units by a bus cable.

Since the ground line for signals, case of the instrument, and GP-IB
are completely insulated from one another, the system containing the
instrument can be used without fear of the troubles that may be

caused by the ground loop between analog circuits and GP-IB.

Further, by combining the GP-IB functions with the built-in memory

functins, the instrument can be applied to various uses.
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5.2 GP~IB Address Setting

Before using the GP-IB, specify the address of the instrument by the
DIP switch on the rear panel. Also, select CR or CR-LF as the
terminator to be used in data transmission. The specified address

and terminator can be confirmed by the "ADRS" key on the front panel.

clR» 16Auspmz[*ss .
QQQQQQQQ?
I

CR-LF

1,2,4,8,16: Use these switches for specifying address. The address
is the sum of the values given above the switches set to
the ON position. It may be specified within the range
from 0 to 30.

CR/CR-LF : Use this switch for selecting terminator. Select CR-LF
‘ for LF only.

5.3 Interface Functions

Code Function and explanation
SH1 " Source handshake function
AH1 Acceptor handshake function
T6 Basic talker function

Serial poll function

L2 Listener

SR1 Service request function

RL1 Remote/local function

PPO No parallel poll capability
DCl Device cleaf function

DTO No device trigger capability
co Nd controller function

- 48 -



ceLE98

5.4 Address Commands and Universal Commands

GTL : GO TO LOCAL
Terminates remote mode and sets the instrument in local mode.
"LLO" and "RMI" lamps are turned off.

LLO : LOCAL LOCK OUT ' -
Locks out the local mode and invalidates the "LOCAL" button on
front panel.
The "LLO" lamp is turned on.

DCL : DEVICE CLEAR
Initializes the instrument. (See Item (:) "RESET".)

SDC. : SELECTED DEVICE CLAR

Initializes the instrument only when it is selected by the
address.

SPE : SERIAL POLL ENABLE
Enables serial polling.

SPD -: SERIAL' POLL DISABLE
Disables serial polling.

IFC : INTERFACE CLEAR

Initilalizes the GP-IB interface.

When an interface error is found, the "IFC" command is issued from

the controller to initialize the interface.

5.5 Bus Line Commands
[Mode and function setting]

The commands listed below specify -the operation modes and functins of
the instrument. FEach of the commands corresponds a switch or
indicator on the panel, and when a command is issued, the

corresponding lamp is turned on.
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Function Command. Function Command
CONT ‘MO INT S0
TRIG M1 EXT sl
GATE M2
SYNT REF s2
BRST M3
: LOCK S3
SYNT M4
— TTL St
ay FO
L ZERO 85
/\/ F1
M F2 OFF co
, VCG
1k 73 ON c1
L] P4
, OFF c2
I F5 VCA-
ON c3
INT TO
. | | OFF Ch
EXT T1 OUTPUT
ON c5
TRIG 4%7 T2
' OFF cé
“xL T3 HF LIMIT
ON c7
MANUAL
ON T4
OFF T5
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[Numeric data setting]

Function Coﬁmand Function Command
FREQ DO mHz, S, mV U0
PERIL D1 Hz, mS, V Ul
AMPL D2 kHz, WS, TIM U2
OFST | D3 Miz, nS, DEG U3
UPR D4
LWR D5
TRIG D6
BRST | - o7
STAT D8
WIDT D9
RATE DA

Use the above commands for specifying numeric data. Since they
correspond to switches or indicators on the panel, issue them in the
same order as the switches or indicators would be set for numeric
data input. When one of thésé commands is issued, the lamp of the
corresponding 'item flickers and the specified value is displayed.

When two or more items are specified, the last specified item

" flickers.

Example: FREQL.3kHz —> DO1.3U2"
OFST2V ~ —> D3201

[Memory control]

Function Command
EXEC EO
CALL El
STOR ' E2
INC, ME | E3
DEC, MD E4
Memory all clear E5
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These commands correspond to the memory control keys on the panel.
To specify a memory area for a command, input the memory number after

the command.
Example: To store data into memory 5 — E25

[Panel control]

The panel control commands correspond to the ".1))", "KEY", and

MRESET" buttons on the panel.

Function . Command
+1)) OFF PO
ON Pl
KEY OFF P2
ON P3
RESET ' P4

 [GP-IB RSQ flag setting]

The FGE3250 issues an SRQ signal when the '"'SRQ" button on the panel
is pressed or when an error is found. 1In the initial state, the
instrument is not ready for issuing the SRQ signal, but it is set in

the SRQ ready state by the "SRQ ON'" command.

Function Command
Error SRQ OFF RO
ON R1
KEY SRQ OFF R2
ON R3
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[VCG commands]

The VCG commands set the rangés to be used in VCG mode (internal
frequency = 0). When one of these commands is exeucted, the internal
frequency is set to 0 and the instrument keeps the range determined
by the commaﬁd. For example, executing command "G1" is equivalent to

setting internal frequency to 00.0 mHz.

Range - FREQ setting/display | Command
1 nHz 0.00 mHz | eo
10 mHz 00.0 mHz Gl
100 mHz © 000 mHz G2
1 Hz 0.00 Hz 63
10 Hz 00.0 Hz . G4
100 Hz 000 Hz G5
1 kHz 0.00 kHz G6
10 kHz 00.0 kHz G7 -
100 kHz 000 kHz G8
1 Miz - 0.00 Miz G9
10 Mz 00.0 MHz GA

[VCA commands]

The VCA commands set the ranges to be used in VCA mode (internal
amplitude = 0, offset = 0). When one of these coﬁmands is executed,
the internal frequency and amplitude are set to 0 and the instrument
keeps the range determined by the command. For example, executing

command Al is equivalent to specifying AMPL=000mV and OFST=0V.

Range | AMPL setting/display ATT Command
10 mv 00.0 mv -40 dB AO
100 mVv 000 mVv -20 dB Al
1v 0.00 vV O dB | A2
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5.6 Data Format
The commands expressed in ASCII are received through the GP-IB
interface and stored in a buffer-memory. When a CR(LF) character is

found, the commands in the buffer memory are checked for errors and

executed in rotation as received.

A space or comma may be inserted between commands in order to make
the program readily understandable. All the characters except the

space and comma are recognized as significant data.

CR: Carriage return

LF: Line feed (for CR-LF)

Example 1: M3CR(LF)

This command specifies Mode 3, that is, MBRST" mode.
Example 2: MOF1DO1.23U2CR(LF)
CONT, /\/ ,» FREQ=1.23kHz

M0, F1, D._1.23U2CR(LF)

Syntactic rules

(1) The maximum number of input characters terminated with CR(LF) is
80. 1f more than 80 characters are input, an error will be

reported and the commands will not be executed.

(2) If an input character is not a bus line command character, an

error will be reported.

(3) If two or more commands héving the same function exist in one
line, the last input command has the priority. Note, however,
that the commands that are not executed may be inspected for

errors.
Example: M), ML, CR

MO ("CONT") and ML ("TRIG") are specified, but only Ml
("TRIG") is executed.
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(4) 1If a command is input when the FGE3250 is not set in a ready
. state by a mode or function command, an error will not be

reported but that command will not be executed.

(5) Since a string of commands are executed sequentially in the
order of input, specify numeric data after specifying mode or
function. In the "EXEC" mode, an error may be repofted
depending on the numeric data input order. To prevent the
error, specify the numeric data in "CALL" mode and then switch

the instrument to the "EXEC" mode.

Service Request (SRQ)

The FGE3250 can issue aﬁ'SRQ signal when the "SRQ" button on the
panel is pressed or when an error_ occurs. When the SRQ signal is
issued, the "SRQ" lamp on the panel is turned on to indicate
transmission of the signal. When the controller receives the SRQ
signal, it enters a serial polling state by an SRQ processing
program, reads the status byte sent from the FGE3250 to know thé
address of the instrument requesting service and the content of the
requested éervice, and performs the SRQ processing. The "SRQ" lamp

is turned off when the status byte has been sent.

In the initial power on conditions, the SRQ signal is not issued even
when the '"SRQ" button is pressed or an error is found because the SRQ
flag is off. When the SRQ flag is turned on, the instrument is set
in the SRQ ready state.
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Status byte (positive logic)

p8 | D7 | D6 | D5 | D4 | D3 | D2 | D1

"SRQ" KEY

} Error occurrence

Dl: The "SRQ" button has been pressed.
D2: Command or format errér

D3: Numeric data error

""'SRQ" button

Use the "SRQ" button for issuing a service request to the comtroller
manually. For example, this button may be used for requesting new
data or for notifying the starting/stopping of measurement. Thus,
with this button, the user can perform automatic measurement without

touching the controller.

Program Example

P N R X L L e L R L T

28 | DEMO PROG., #%xxy FLEIZSH ¥xx¥s MOV, 22,1985 [

K AR e T R LT LR
49 QUTFUT FEl;"FP4MEFBRIDIEUSDZIAUIDRASSSUECS" '

1) OH IHT #7 GOT0 1F8 ! enable EHD-OF-LIME branches.

ca CONTROL MASE 73188 ) zet up interrupt condition.

[ CHRD EHAEBLE 7 ' enable card for interrupts.

es HAIT =608

15 STATUS Fal;std

1o@ FRIMT "STATUZ Sti=";5t1
118 QUTFUT Vel;"Fi,Da,12,5,U2"
1206 FAUSE '
138 GOTOD 44

148 1
156 |

168 | ‘

178  STATUS 71352

186  FPRINT "STATUS St2="jSt2
198  OUTPUT 7@i;vc4e

2008 EHD
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Explanation of the above program {(for HP9845B)

Line No.
10
20
30

40

50.
60
70

80

90

. 100

Comment lines

The following message are sent from I/0 port "7" of
computer to the device of GP-IB address '"1":

P4 M) FO R3 D30U0 D210UL DO555U2 C5

OUTPUT ON -
——FREQ
555 kHz

——— AMPL

10 v
——OFST
0 mv
———KEY SRQ ON

If the '"SRQ" button on the panel is
pressed, an SRQ signal will be issued.

Since waveform (rlj )

——— "CONT" Function mode = Continuous oscillation

—— YRESET" Initialize

* The messages can be programmed continuously without
space. ‘

Program for interrupt
When execution is interrupted by SRQ, the control
.jumps to line 170.

The state specified by line 40 is maintained for 3 seconds.

Lines 90-130:
Process to be executed when no interrupt is reported

The status byte is read.

The status byte is displayed.
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110

170

180

190

Different messages are sent to thange the setting of
FGE3250. ' ’

(/\/ , FREQ 12.5kHz)

* A comma space may be inserted between messages to make

the program easy to understand. Commas and spaces are
not treated as data.

Since an interrupt has occurred, the status byte of the
device is read. ' '

The status byté is displayed.
. St2=65

The value "65", expressed in equivalent decimal code, means
that the SRQ bit (bit 7) is on.

The output of FGE3250 is turned off.

{ * Only the neéesary messages can be sent.
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6. OPERATION PRINCIPLES

6.1 Block Diagram

LINE IN

CONTROL ADDRESS =~ GP-IB VOLTAGE

' ‘ - m SELECTOR
\__/ |oooooo K- FUSE  POWER
GP-1B <—/ _ A

INTERFACE POKER p.1. | | FAN

: H p sueeLy || 31

Ny} ' o TN - oUTPUT

] " ANALOG

cPU : ?
“CONTROL |
’ N ————? TRIG

SN SYNTHESIZER

H A

TTL
EF -

R

—

‘/”"Mb

PANEL INTERFACE @/, DIAL
IR
o =9

ol o
DA [ e e acol
AT .

LED DISPL ~ KEY SWITCH

Fig. 6.1.1

Figure 6.1.1 shows the overall block diagram of the FGE3250. The
instrument consists of six major pfinted ciréuit boards, namely,
POWER SUPPLY, CPU CONTROL, PANEL INTERFACE, SYNTHESIZER, FG ANALOG,
and GP-IB INTERFACE.

(1) POWER SUPPLY

Supplies the DC power to be used by the circuits of the

instrument.
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(2)

(3)

CPU CONTROL

This block has a micro computer (CPU), memories (RAM, ROM), and

various interfaces and controls the operation of the instrument.

Figure 6.1.2 shows the block diagram of the CPU CONTROL board.

0 ~ +10V . CONTROL ADDRESS, FG GP-IB  SYNT
/\r M N N
~ D/A CONVERTER QUTPUT - INPUT SYNT
AND INTERFACE INTERFACE BUFFER
SAMPLE HOLD : ]I ]T 1
L CPU BUS
BATT. [ Y v
L BATTERY - PROG. PROG.
7f' ' BACK UP- , ROM 1 ROM 0
1t i T
L_ CPU BUS
DIAL 280 CPU 280 CTC
INTERFACE : '”)))
LiDFJ kot | [ crock &k

194

PANEL. DIAL

Fig. 6.1.2

PANEL INTERFACE

Special LSIs are used for the 7-segment display and LED
indicators for dynamic lighting. The 7-segment display and LEDs
are tu;ned on/off by the control of Z80 CPU. When a key switch
is pressed, data of the pressed switch is stored in memory

through LSI, and the CPU controls the instrument according to

the data in the memory.

'
ot
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J:l CPU BUS _

PANEL LSI
A
KEY oy
DRJ\I;ER 11 'SDERGIMVEENRT | DI;IT{DRIV‘ER ‘
A | f—‘J :
- tetetete S o
KEY MATRIX . LD 7SEG. LED

Fig. 6.1.3

(4) SYNTHESIZER

This block consists of an internal clock PLL generator, main PLL
integration amplifier, burst counter, and trigger input
circuit. Combined with the FG board, it is used for synthesizer

oscillation and triggered oscillation.
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CPU BUS SURST
[:::::j} INTERFACE( |~ oo
' A
. |
EXT ©6— ‘
& -
TRIG TRIG
~ “ TRIG INPUT b
L X'TAL
E%%onnz’ INT. CLOCK
EXT © | . GENERATOR
REF -
REF . ' |
. (O -t
out ©
INTG. AMP
i__‘
PHASE bLL
| coup. —
3 VCG
| PULSE

Fig. 6.1.4

(5) FG ANALOG

This block consists of a VCG oscillator, since converter,
trigger circuit, VCA amplifier, output amplifier, and

attenuator. It is used as the main circuit of the function
generator.

‘23

23

Figure 6.1.5 shows the block diagram.
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CONVERTER
A A
B POWER
A —_—
ve6 < e AMP
IN © ’ —
. VCG
A :
I J-
A
ATT.  f———O) ouTPUT
TRIG K= ]‘
Y _
: . . : o CPU CONTROL
PLL TRIG  VCG ©— ©—
Veo PULSE  PULSE

TTL OUT VCA IN

Fig. 6.1.5

(6) GP-IB INTERFACE

The GP-IB bus of the instrument is completely insulated from the

internal CPU bus and input/output connectors by photo couplers.
Therefore, no problems are caused by the potential difference

~ between the GP-IB bus and signal common line.

‘ oo
=
CPU | XF K % 2 GP-18B
. BUS ::} N ﬂ; N § <:::_>connecto.r‘
s ’ a. @
L '\’*#Z “ 5
\ . . o
. (3]
™ ' " Photo coupler
{,
By
Fig. 6.1.6
™y
O~
SV
N
Q) .
iy - 63 -
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6.2

. Basic Operation for Oscillation

Y
C

' | sine
»! COMPARATOR ™ converTER™ T\

+Eb -Eb-

Fig. 6.2.1

Figure 6.2.1 shows the basic block diagram of the main éscillator for
FGE3250 Function Generator. The oscillator consists of plus and
minus constant current sources, diode switch, integration capacitor,

comparator, and sine converter.

Assume that the electric charge of Capacitor C is 0 and the

comparator output voltage at point "a" is +Ea in the initial state.

Then, D1 and D3 of the diode switch are on and D2 and D4 are off, and

the current of +I flows to Capacitor C; as a result, the electric
potential at point "b'" rises with a positive slope. When the
electric potential at point "b" reaches the upper limit of the
comparator, that is, +Eb, the voltage output from the comparator is
inverted and becomes -Ea at point "a". Consequently, D2 and D4 of
the diode switch are turned on and DI and D3 are turned off. Then,
the electric potential at point "b" falls with a negative slope '
because the current of -I flows to Capacitor C. When the electric
potential at point "b" reaches -Eb, the voltage output from the
comparator is inverted again to raise the electric potential at point
"b" to +Eb. As this series of operations are executed continuously
signals of square and triangle waveforms.afe generated at points "a"

and "b" respectively.
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N

6.3

The oscillation frequency may be determined by the upper/lower limit
of comparator voltage (+Eb), capacitance of Capacitor C, and value of
the constant current source (+I), then the FGE3250 uses Capacitor C

for switching frequency ranges and zI for continuous variation of .

frequency.

. To obtain the signal of sine waveform, the signal of triangle
waveform obtained at point "b" in Fig. 6.2.1 is passed through the

broken-line approximation circuit of sine converter.

Triggefed Oscillation Basic Operation o '
. +E ' ,
| / . Y-E POINT a
POINT b 4 |
’L COMPARATOR
I C
VA POINT d
P S ——
]
TRIGGER POINT D2 !
, , TRIGGER c :
TRIGGER INPUT ~——=f INPUT ™ LogIC - > K STARTING
COMPARATOR 03 PHASE
+EZEs=—4

e O
Fig. 6.3.1

Figure 6.3.1 shows the basic block diagram of the main oscillator

trigger circuit.
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Before a trigger signal is input, the electric potential at point 'c"

(trigger logic circuit output point) is negative and D2 is off. At

this time, the electric potential at point "a" (comparator output
P P P

point).is positive and the diode switch tries to charge Capacitor C

" with the current of +I, but D1 and D3 is turned on and +I flows to

D1. Also, D3 is turnéd on and current I flows through D3 because a
constant current source of -21 is provided. Since the forward
voltage at D1 (VD1) is equal to that at D3 (VD3), the electric
poteﬁtial at point "b" is determined by'the.starting phase voltage
(ES). By changing the starting phase voltage within the range from
+E to -E (+E 2 ES 2 -E), the starting phase can be changed.

When the trigger signal is input, the trigger comparator is activated

and the electric potential at point "c" (trigger logic circuit output

 point) is inverted to positive position. Then, D2 is turned on and

D1 and D3 are turned off. Since D1 is turned off, Capacitor C 1is
charged with the current of +I and the electric potential at point
"b" rises. After that, the oscillation described in Section 6.2 is

started.

When the electric potential at point "B falls to invert the
comparator output voltage, a signal to indicate the end of one cycle
oscillation is output to point "d" and the trigger logic circuit is
reset. When this circuit is reset, the electric potential at point
"c" becomes negative again and D2 is turned off;i Since, at this
stage, the voltage at poin "b" is lower than ES, it is raised by the.

current of +I till it reaches the level of ES. When the voltage at

~point "b" becomes equal to ES, it is fixed at that level and the

triggered oscillation is terminated.
The oscillation can be done in a desired mode (triggered/gated/burst)

as the reset signal from point "d" is controlled in the trigger logic

circuit.
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6.4 Synthesizer Oscillation Basic Operation

FREQUENCY

~ CONTROL VOLTAGE

INTEGRAL AMPLIFIER
I
N

POINT d +

VGG

OSGILLATOR

POINT b

POINT ¢

PHASE

COMPARATOR
B

M

» QUTPUT = fREF

© Fig. 6.4.1

B S ]
POINT a

Erer

REFERENCE FREQUENCY

Figure 6.4.1 shows the basic block diagram of a synthesizer

oscillator in PLL (Phase-locked loop) method.

It consists of a

voltage—-controlled fréquency oscillator (VCO), phase comparator, and

integral amplifier.

The PLL circuit is a kind of frequency negative feed-back circuit,

and the frequency of the voltage-controlled oscillator in the closed

loop is always matched to the input signal frequency.

POINT a -J ————J

1|

I

l

]

POINT b .J

-

POINT c

J

L

I R

_l

g|
|

o+

o
1

L1

POINT d

Fig. 6.4.2
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Figufe 6.4.2 shows the models of the waveforms at point "a", '"b", e
and "d" in Fig. 6.4.1. The phase comparator compares the phase of
the signal input to point A with that of the signal input to point B
and outputs a negative pulse when the phase is delayed (low
frequency) and a positive pulse when the phase is advanced (high
frequency). The puise signal output from the phase comparator is
integrated by the integral amplifier and becomes an analog signal
observed at point "d". As the oscillator frequency is controlled by
this analog signal (the frequency is increased in, proportion to'the

voltage at poind '"d"), the oscillator output signal will have the

‘same phase (frequency) as fper because of the function of the

negative feed-back locop.

If a 1/N frequency devider is set between the oscillator output and
phase comparator input A, the oscillation frequency can be increased
by N times (fprr x N). ~This principle is applied to the internal

clock oscillator.

The frequency of the 'signal output from the oscillator is controlled
accurately by the changing of the frequency of frer input to point

B of the phase comparator. The synthesizer oscillation principle is
applied to tbe main oscillator, and its oscillation freduency is

controlled by the frequency of fppp.

Accurate oscillation frequency can be obtained by the PLL synthesizer
principle, but this principle may not be suitable for the continuous
change of frequency because the negative feed-back loop has an
integral amplifier and the frequency is not stable immediately after

it is changed.
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N

OSCILLATOR

T ' VCG

INTEGRAL AMPLIFIER

» OUTPUT = fpgpXN

1/N :
A FREQUENCY |
PHASE . DIVIDER
COMPARATOR fREF "
_ ol

-4D}— CRYSTAL OSCILLATOR

Fig. 6.4.3 Internal Clock Oscillator Basic Block Diagram

6.5 Oscillation Modes

6.5.1 Continuous mode

The continuous mode is the basic oscifllation mode of the main

oscillation. In this mode, the sine, triangle, and square

waveforms can be obtained.

FREQUENCY DATA

U

D/A
CONVERTER

VGG
MAIN OSCILLATOR

I

VCG IN VGG ON

.Fig. 6.5.1
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6.5.2 .Triggered mode

FREQUENCY DATA

5
D/A VCG r—
CONVERTER MAIN ———W— W~
. OSCILLATOR LN
@ ' ° TRIG
L
VCG IN HMANDAL  yee on TRIGGER (53 GATE
- o . CIRCUIT " BRST
1l EXT -
@—fCONPARATQn = TNT
TRIG N T INTERNAL CLOCK 1
TRIG LEVEL . OSGCILLATOR l—
REF out TRIG £ -7 EXT (PLL OSCILLATION) T
' INT 10MHz
® e 0
TRIGGER RATE DATA
Fig. 6.5.2

Figure 6.5.2 shows the trigger oscillator block diagram.

Either an

internal clock signal, an external signal, or a signal generated by

manual switch may be input to the trigger circuit,

selection (TﬁIG, GATE, or BRST) is done within the trigger

circuit.

When TRIG INT is specified, the internal clock s

used as the trigger signal is output to REF OUT.

Signals of pulse waveform is also generated by the

configuration.

The output waveform is the same as the squ

and the mode

ignal

same block

are

waveform in TRIG mode, but the numeric data setting is different

(see the table below).

signal from VCG IN.

- 70 -
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D/A converter | Internal clock

TRIG e
GATE "\ FREQ = RATE
BRST [}#
TRIG ﬂ;J
GATE w WIDT RATE
'BRST ’
CONT L

‘ WIDT FREQ
SYN ]

6.5.3 Synthesizer oscillation (REF)

TTL+ZERO

FREQUENCY DATA , f = fReF
D/A VGG MAIN AW COMPARATOR ———{Ez)
COMPARATOR 0SCILLATOR
nn REF IN
ERROR VOLTAGE MAIN PLL LOOP
INTEGRAL AMPLIFIER
I
1 |
PHASE |
~ A INTERNAL |- EXT
COUPARATOR] _ frer |~ Grock L crvsmar
- OSCILLATOR - 5%3 10MHz

FREQUENCY DATA:—_—_—-ﬂ - EXT
l I, ' @

REF OUT

Fig. 6.5.3

CY

J
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Figure 6.5.3 shows the block.diagram for SYNT.INT and SYNT.EXT.REF.
In the SYNT.REF mode, the frequency output from the internal clock
oscillator is used as the reference frequency (fper) and PLL
synthesizer oscillation is performed. The reference fgequency

(10 Miz) of the internal clock oscillator is provided either by the
signal output from a built-in crystal oscillator or by an external
signal (10 MHz), and the "INT"/"EXT" button‘is used for selecting
the signal to provide the frequency. When the switch is set to
"INT" side, the frequency of the crystal oscillator is output to
the "REF OUT" terminal, and when it is set to the YEXT" side, the
internal clock oscillator output frequency (fREF) is output to

the "REF OUT" terminal.

6.5.4 Synthesizer oscillation (LOCK)

FREQUENCY DATA

1 - £ 5 fexr
' | —= MWy
D/A VCG MINE ,
CONVERTER 0SCILLATOR :
I REF ouT
- ©
MAIN PLL LOOP
NTE L
I{?LGRAL AMPLIFIER TTL ZERO
A.
PHASE ‘{} REF IN
b A et
COMPARATORB FEXT

COMPARATOR ‘—_-_435)

Fig. 6.5.4

Figure 6.5.4 shows the block diagram for the SYNT.EXT.LOCK mode.

In the SYNT.EXT.LOCK mode, PLL synthesizer oscillation is performed
using the frequency of an external signal directly as reference
frequency (fEXT)' If the internally set frequency (D/A

converter) isAgreatly different from fpy; the main oscillator
frequency cannot follow fiy7; éherefore, fexy must not deviate

from the internally set frequency beyond the range of +5%.
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6.6 Oscillation Frequency Setting Circuit (VCG)

'FREQUENCY DATA

o

0,

D/A
CONVERTER

VCG IN VGG ON

oo

+1 - +10V
VOLTAGE/
+ = CURRENT
CONVERTER

©

[~ E.VCG VOLTAGE
+10mV - +10V

A{j;
—-E

.VOLTAGE/

.— CURRENT

CONVERTER

| i%iic
-1 ITTT

1000C 10C
100C

Fig. 6.6.1

Figure 6.6.1 shows the main oscillator frequency setting circuit

block diagram. The oscillation frequency is proportioned to current

I and inversely proportioned to the capacitance of Capacitor c.

Since current I is proportioned to VCG voltage E, the frequency is

also proportionedAto VCG voltage E.

The FGE3250 uses a capacitor for

switching frequency ranges in units of ten times and the voltage of

D/A converter (+1 to +10V) for changing the frequency in each range.

Thus, the instrument can perform wide band oscillation.
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The relationships between the user-specified frequencies, ranges, and

VCG.voltages are as follows:

Specified frequency Range VCG voltage
1.00 m - 9.99 miz 1 miz +1 - +10V
10.0 m - 99.9 mHz 10 mHz +1 - +10V

100 m - 999 mHz 100 mHz +1 = +10V
1.00 - 9.99 Hz 1 Hz +1 - +10V
10.0 - 99.9 Hz 10 Hz +1 = +10V

100 - 999 Hz 100 Hz +1 - +10V
1.00 k - 9.99 kHz 1 kHz +1 - +10V
10.0 k - 99.9 kHz 10 kHz +1 - +10V
100 k - 999 kHz 100 kHz +1 - +10V
1.00 M - 9.99 Miz 1 Miz +1 - +10V
10.0 M - 20.0 Miz 10 Miz +1 - +2V

VCG (Voltage Controlled Generator) and Frequency Modulation

Turn on the "VCG" button and apply voltage to the "VCG IN" terﬁinal,‘
and the oscillation frequéncy can be controlled by the voltage.
The voltage of the D/A converter is added to the voltage input from
VCG iN, and the sum of the voltages is called VCG voltage.
When VCG voltage is within the following range, the oscillation
frequency can be expressed by the equation below:

+10V 2 VCG voltage 2 +10 mV

f=N+RxE f: Oscillation frequency

N: Internally set freqﬁency

E: VCG IN voltage |
R

Range

Equation 6.6.1
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The relationships between the VCG oscillation ranges and the ways of

setting frequency "0" are as follows:

Raqge 0 setting VCG frequency VCG IN
1 mHz | 0.00 mHz 10 m - 1 mHz 10V - 1V
10 mHz | 00.0 mHz | 100 m - 1 miz 10V - 100 mV
100 mHz | 000 mwHz |1 Hz - 1 mHz |10V - 10 mV
1 Hz 0.00 Hz 10 Hz - 10 mwHz {10V ~ 10 mV
10 Hz 00.0 Hz 100 Hz - 100 mHz| 10V - 10 mV

1 Hz 10V - 10 mV
10 Hz 10V - 10 mV

100 Hz | 000 ‘Hz 1 kHz
1 kHz 0.00 kHz .10 kHz
10 kHz | 00.0 kHz | 100 kHz - 100 Hz |10V - 10 mV
100 kHz | 000 kHz |1 MHz 1 kHz |10V - 10 mV
1 Miz | 0.00 MHz |10 MHz ~- 10 kHz |10V - 10 my
10 MHz | 00.0 MHz |20 MHz - 100 kHz| 2V - 10 mV

1

Pulse Width Modulation (PWM)

In the pulse wave oscill;tion mode, the pulse width éan be
modulated. One cycle time is twice as long as tﬁe specified pulse
width, and its inverse number is the osciliation frequency. The
table below lists the relationships between the values of "WIDT" and
oscillation frequency ranges. In the pulse wave mode, the values of

WIDT must not be set to "0".

WIDT setting Range
25.0 n - 50.0 nS : 10 MHz
50.1 n - 500 nS 1 MHz
501 n - 5.00 ps 100 kHz
5.01 p§ - 50.0 uS 10 kHz
50.1 W - 500 uS 1 kHz
501 M - 5.00 mS 100 Hz
5.0l m - 50.0 mS 10 Hz
50.1 m — 500 mS 1 Hz
50l m - 5.00 S 100 mHz
5.01 - 50.0 S 10 mHz
50.1 - 500 S 1 miz
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6.7

Oscillation Output Circuit (VCA)

DC OFFSET
J : ' +7.5V
+7.5V20FST2~7. 5V . _JC)E7_
D/A -7.5V
CONVERTER | ////

OUTPUT AMPLIFIER| OdB, —20dB, -40dB

J OUTPUT
] OUTPUT |
ON 500
: O
veA ON 15V 2 AMPL 2 500mV T/HF LIMIT
VCA IN b7a
CONVERTER
0
AMPLITUDE Fig. 6.7.1

Figure 6.7.1 shows the OUTPUT CIRCUIT BLOCK DIAGRAM.

6.7.1 Setting of "UPR" and "LWR"

6.7.2

As Fig. 6.7.1 shows, the output voltage is determined by only two
factors, namely, "AMPL" and "OFST", but since "AMPL" and "OFST" can
be calculated from "UPR" and "LWR'", the user may specify "UPR" and

"LWR" for the output voltage. The calculation formulas are as

follows:

UPR + LWR

AMPL. = UPR - LWR, OFST = 7

Output circuit operation

According to the value§ specified for "AMPL" and "OFST'", the.
built-in computer sets sections of the FGE3250 to put the
instrument in the optimum operating state automatically,
considering the operational raﬁge of each circﬁit. Since there is
a limit to the operational raﬂge of each circuit, an error may be
reported if a great DC offset is specified for a small amplitude.

Figure 6.7.2 shows the flowchart of the program to determine the

operatingvrange.
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- . : , AMPL: AMPLITUDE
SPECIFY DATA | OFST: DC OFFSET
) Peak: WAVEFORM peak VOLTAGE
(UPR, LWR)

+750mvV
2 peak 2
—750mV

SET ATT TO dB

AMPL 2 50mV ? ’i

SET AMPL AND OFST
FOR D/A CONVERTER

©

SET ATT TO dB

SET ATT TO dB © ,
‘ MULTIPLY AMPL AND
) . OFST BY 10 AND
®f ¥ SET THE RESULT

FOR D/A CONVERTER
MULTIPLY AMPL AND

OFST BY 100 AND
SET THE RESULT
FOR D/A GONVERTER

Fig. 6.7.2v‘

£22€98

._77_



Veet9¥

[Explanation of Figure 6.7.2]

®
©)

Input_ﬁhe "AMPL" and "OFST" data using the panel switches.

NO :

NO " :

NO

YES:

NO :

"~ YES:

NO :

YES:

‘Since the range of voltage allowed by the output

amplifier is +7.5V, the waveform will be clipped if the
amplitude is beyond this range. Even if the value of
"AMPL" is small, a great value for "OFST" may cause an
error.

The waveform peak that exceeds 750 mV is allowed only

when the attenuator (ATT) is set to O dB. The control

branches to ATT = 0 dB.

_When the waveform peak is equal to or lower than 750 mV

but higher than 75 mV, the attenuator must be set to
-20 ds. |

When the peak is equal to or lower than 75 mV, the
attenuator is set to -40 dB.

Since the VCA can control only the amplitude within‘the
range from 15 Vp-p to 500 mVp-p, the amplitude smaller
than 500 mVp-p is considered as an error under the
condition of ATT = 0 dB. ,

Allowable data. ATT is set to -0 dB by step and
"AMPL" and. "OFST" values are set to D/A converter by

.

Under the condition of ATT = -20 dB, the amplitude
smaller than 50 mVp;pbis an error.

Allowable data. ATT is set to -20 dB by step (:) and
the values of "AMPL" and "OFST" are multiplied by 10 and

set for the D/A converter by @2 + Even if the values

are multipliedkby 10, the signal is output correctly

because they are reduced to one-tenth by the attenuator.
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—_— . AMPL .

YES:

: -Thé‘minimum value allowed for "AMPL" is 10 mV.

less than 10 mV is an error.
Allowable data. ATT is set to -40 dB by step @) and
the values of "AMPL" and "OFST" are multiplied by 100

and set for the D/A converter by Q:) .
The relationship between "AMPL" and ATT when OFST is 0OV

is as follows

“AMPL ATT Output amplifier
15.0v ~ 1.51v 0 dB- 15.0V - 1.51v
1.50V - .151mV | =20 dB | 15.0V - 1.51V
150mV - 10.0mV -40 dB

15.0V - 1.00V

A value

The followable data according to the flowchart in Fig. 6.7.2 can be

graphed as shown in Fig. 6.7.3.

1ov

v

100mV

H——_|
“\
A
ATT| OdT
—1
AN
N iR
T ATT| =29dT N\
LI \ NOT ALLOWABLE (ERROR)
\\ .
=~
N
AN
N
ATT] -4pd1
10mvV 100mV v 10v
» OFST
Fig. 6.7.3
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6.7.3 VCA (Voltage Controlled Amplitude)

Turn on the "VCA" switch and apply voltage to the VCA IN terminal,

and the output amplitude can be controlled.

The voltage from the

D/A ‘converter is added to the voltage input from "VCA IN", and the

sum of the voltages is called VCA voltage.

The relationship

between the input voltage and output amplitude is as follows:

A=N+KxE

A: Output amplitude

N: 1Internally set amplitude (AMPL)

1.5 for 0 dB

0.15 for -20 dB
0.015 for -40 dB
E: "VCA IN" input voltage

Equation 6.7.1

Constant K represents the change in output amplitude per 1 volt of

- "VCA IN" input voltage, and~it varies with the attenuator value.

15 VPP Ly sy/v (for 0 dB)

10 vy

The relationéhips between the "0" setting of "AMPL', values of ATT,

and offset ranges are as follows:-

0 setting ATT DC offset Maximum amplitude
0.00V 0 dB +7.5V 2 OFST 2 7.5V 15 Vp-p
000mV -20 dB | +750 mV 2 OFST 2-750 mV 1.5V Vp-p
00.0mv ~40 dB | +75 mV 2 OFST 2 ~75 mV 150 mVp-p
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7.

APPLICATION EXAMPLES

7.1 Sweep Wave

~ From Equation 6.6.1 (£

A linear sweep wave of 10 Hz to 10 kHz is to be generated with the

repetition cycle of'10 seconds.

1) MODE CONT

2) FUNC /\/

3) vee - ON

4) FREQ - 0.00 kHz
5) OUTPUT ON

]

N +E x R):

f: Oscillation frequency

E f;, = N 0.01 - 0 N: Internally set frequency
L R 1 " E: VCG IN voltage (V) ‘
Ef, = +10mV
fgy-N 10-0
EH= R»: l
Eg = +10V

vee IN

Jrane -
10sec

Output waveform (example: triangle waveform)

GP-IB command examples

1) M0 F1 Cl DO 0.00 U2 C5
2) MO Fl Cl G6 C5
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7.2 FM Wave

An FM wave whose center frequency is 5 MHz, modulating width is 20

kHz, and modulating frequency is 1 kHz is to be output.

1) MODE CONT

2) FUNC | N

3) vce © ON

4) FREQ } 5.00 MHz
5) OUTPUT . = ON

From Equation 6.6.1 (f = N + E x R):
f: Oscillation frequency
fy - N 5.02 - 5 N: Internally set frequency
EH = = = .
o R 1 E: VCG IN voltage (V)

= +20mV

=1
o=t
!

fL“N [{--98"5

Ej = -20mV

vee input waveform 1nS

1 |
I L]

+20mV

AN N

Output waveform \/\/VWV\ N\A/\A/V\M
A.QBMHZ-—-j I—- t—— 5.02MHz

5.00MHz

-20mV

GP-IB command example

1) M F1 Cl DO 5.00 U3 C5
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7.3 AM Wave

An AM wave whose carrier frequency is 1 Miz, amplitude is 10 Vp-p,

modulation factor is 20%, and modulating frequency is 1 kHz is to be

output.

1) MODE CONT

2) FUNCTION f\/

'3) VCA ‘ ON

4) FREQ 1.00Miz
5) AMPL v

6) OUTPUT ON

" From Equation 6.7.1 (A =N + K x E):
Output amplitude [Vp-p]

. Ay - N 12 - 10 N: Internally set amplitude
H = o= . : .
K L.5 E: VCA IN voltage (V)
Eg = 1.333V ' K: VCA constant

1.5 for ATT=0dB

L~ — "3

AL—N_8—10

Ej, = -1.333v

A A ' +1.333V
VCA input waveform /////\\\\\
| AN A

\$\\v//// \\\\v4::i;—————_1.333v

™~~~ C S - 2Vp-p

Output waveform | N 10Vp-p
. J - - - “

o ~ ] e ~,

/
\
/
\

GP-IB command example

1) M0 FL C3 DO 1 U3 D2 10 UL C5
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7.4 Line Voltage Variation Operation Test

POWER

AC POWER SOURCE

CONTROL

45 — 65Hz
, © AMP 90 - 100V
FGE3250 ) .
&)
O > : TESTED UNIT
OUTPUT - '
o886
SWITCH BOX
Figl 7.4.1

Figure 7.4.1 shows the connection diagram for the power source

variation operation test to be performed with the use of the internal

memory and memory external control function. Program the test

conditions in the memory and execute operation tests one by one by

pressing the buttons on the switch box.

For example, the test conditions may be specified as follows:

MEMO

W 00 N Ot W N = O

1

- 100V
- 90V
- 110V
- 100V
- 90V
- 110V
- 100V
- 90V
- 110V

50Hz
50Hz

50Hz

45Hz
45Hz

45Hz

55Hz
55Hz
55Hz

OUTPUT OFF (100V, 50Hz)
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.(l) Press

Memory setting procedure

The entire memory is cleared.

(1)  POWER ON (RESET); :
(2) Select "synNT", "rlj", "FREQ"=50Hz, and "AMPL'"=0V.

(3) Set "OUTPUT" to ON and select AC 100V for "AMPL" by dial.
(4) "OUTPUT'" OFF,
(5) '"OUTPUT" ON, STOR: A program is stored in Memory 1.

A program is stored in Memory 0.

(6) Select AC 90V for "AMPL" by dial and press Memory 2
(7) Select AC 110V for "AMPL"‘by dial and press Memory 3
(8) Set "FREQ"=45Hz, select AC 100V, and press Memory 4
(9) Select AC 90V and press Memory 5

(10) Select AC 110V and-press Memory 6

(11) Set "FREQ"=55Hz, select AC 100V, and prss .Mémory 7

(12) Select AC 90V and press
(13) Select AC 110V and- press

Memory 8
Memory 9

Testing procedure

and , and the program in Memory 0 is executed,
but OUTPUT is set to OFF. Connect the tested unit to the
FGE3250.

(2) Press the button on the switch box, and the program in

Memory 1 is executed for an operation test.

(3) Press the button again, and the program in Mémory 2 is

executed. Operation tests are executed one by one as the

‘button is pressed.

(4) After the program in Mémory 0 has been executed, replace the

"tested unit. Then, start the testing again.

(5) Use the button, and the memory number will be decremented,

that is, the programs will be executed in reverse order.

Press the

button, and the control will return to Memory O.
By disabling some of the memories, unnecessary test conditions

can be skipped.
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Example programming by GP-IB

"P4 'E5 E1 M4 FO C4 DO 50 Ul D2 0 Ul E2 0"
""p2 OOQO Ul ¢5 E2 1"
"2 OOQ UL E2 2"
2 QOO UL E2 3"
"DO 45 UL D2 QOO Ul E2 4"
"2 OOQ Ul E2 5"
"2 OO UL E2 6"
"po 55 ul p2 OOQO UL E2 7"
- "2 OOQ Ul E2 8"
"p2 OO UL E2° 9"

IIEO 0|l
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. 8. FUNCTION DIAGNOSIS
8.1 TFunction Diagnostic Test Program (TEST 1)

Input the numeric value "1" by C) during the lamp test executed by
the pressing of "RESET" button ((:)), and the FGE3250 will enter
"Test Program Mode 1" to allow diagnosis of the function generator by

oscilloscope.

The function diagnostic test program starts from Memory 0, and the
setting for the instrument will change each time the "INC'"/"DEC"
button is pressed. So, check the signal output from the instrument

by an oscilloscope while pressing the "INC"/"DEC" button.

* To terminate this test operation, press the "RESET'" button ((:)).

"MEMO

NO. Setting

0 [Initial setting RESET state

[FUNCTION and OUTPUT ON function test] FREQ AMPL OFST WIDT

Sine waveform ‘ : 1kHz | 1lVp-p ov
Triangle waveform

Square waveform

Chadl<c 2

4 Square complement waveform

5 Pulse waveform ‘ 200us

6 ”—1 Pulse complement waveform i
[Frequency test in range] FUNCTION | AMPL OFST |

7 | FREQ = 1kHz fb wp-p | oV

8 2kHz '

9 5kHz

10 7kHz

11 9.99kHz
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MEMO

NO.. Setting ‘
[Frequency range test] FUNCTION AMPL |OFST
12 | FREQ = 9.99miz /\\/ Wwp-p | OV
13 99.9mHz |
14 ' 999mHz
15 9.99Hz
16 99.9Hz
17 999Hz .
18 9.99kHz
19 99.9ksz
20 999kHz
21 9.99Mdz
22 20MHz
[Pulse width test] FUNCTION | FREQ | AMPL | OFST
23 | WIDT = ImS H_‘J 33.3Hz | WVp-p | OV
24 | WIDT = 2mS S
25 | WIDT = 5mS
26 | WIDT = 7mS
27 = 9,99mS v

WIDT
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ME MO

NO. Setting -
[Synthesizer frequency test] FUNCTION | AMPL | OFST
'28 | FREQ = 1kHz (\LJ 1Vp—p | OV
29 2kHz
30 3kHz
31 5k§z
32 7kHz
33 © 9.99KkHz
[Synthesizer frequency range test] FUNCTION | AMPL OFST
34 | FREQ = 10Hz | (b Wp-p | OV
35 100Hz
36 1kHz
37 10kHz
38 100kHz
39 1MHzZ
40 leHZ
41 ZOMﬁz
[Trigger rate test] FUNCTION | FREQ AMPL OFST | STAT
42 | RATE = 3mS /\\/ 500Hz | 1Vp-p | OV 0DEG
43 5mS | |
bt . ImS
45 10.1mS
' 46 101mS
47 1.01s8
48 10.18
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MEMO

NO. Setting
[Starting phase test] FUNCTION | FREQ | AMPL | OFST | RATE
49 | STAT = +90DEG \/ | 3338z | Wp-p| OV | 10mS
50 +50DEG N/
51 +20DEG JNV}
52 ODEG N
53 ~20DEG Nf
54 ~50DEG /\
55 ~90DEG J/\¥'
[Gated oscillation test] | FUNCTION | FREQ | AMPL | OFST | STAT | RATE
56 ~WW\—~ | 2kHz | 1vp-p| OV | ODEG | 10mS
[Burst oscillation test] . | FUNCTION | FREQ | AMPL | OFST | STAT | RATE
57 | BRST = 2 /\\/ 10kHz| 1vp-p| OV | ODEG | 2mS
58 3
59 4
60 10
61 20
62 50
63 | 100
[HF LIMIT test] FUNCTION | FREQ | AMPL | OFST
64 | HF LIMIT OFF. | FW_J SMiz | 1vp-p | OV
65 | HF LIMIT ON | | J, 1

_.90-.




Mgg? Setﬁing
[AMPL test] FUNCTION | FREQ | OFST
66 | AMPL = 15V (\LJ 1kHz | OV
67 1ov
68 5V
69 2V
70 v
7 200mv
72 100mV
73 20mV
[OFFSET test] FUNCTION : FREQ | AMPL
74 | OFST = +7.5V (NLJ 1kHz | OV
75 +5V
76 +2V
77 ov
78 -2V
79 -5v
80 -7.5V

* The above tests are done on the FGE3250 independently, but the

LEZE98

following tests require the application of an external signal to

the instrument:

- 91 -




MEMO-NO. Setting for FGE3250 2 External input signal

[VCG test]

81 VGG : ON,  FUNCTION: (1¥J vce IN: ()\J or /\\/'
FREQ: 5kHz, OFST : 0V | FREQ : 100Hz
AMPL: 1Vp-p AMPL : 1lVp-p
[vcA test]

82 VCA : ON, FUNCTION: (NLJ, VCA IN: (\LJ or /\\/
FREQ: 100kHz, OFST : OV | FREQ : 1lkHz |
AMPL: 1Vp-p AMPL : 8Vp-p
[MANUAL TRIG test] WITHOUT EXT. SIG.
MODE: GATE, FUNCTION: (5LJ |
FREQ: 2kHz, OFST : OV
AMPL: 1Vp-p *) OUTPUT SIG. at

83 Jff TRIG: 1V "PUSH MANU KEY"

84 —XY_ TRIG: . Flv ,
[EXT TRIG, # , and X Test]
MODE: . GATE, FUNCTION: (1J TRIG IN: /\/}

85 J%T TRIG: 1V FREQ : 100Hz

86 T*L TRIG: 1V AMPL  : 8Vp-p
[Trigger level test]
-FREQ: ZEHZ, OFST: 0OV TRIG IN: /\\/
AMPL: 1Vp-p, STAT: ODEG FREQ : 100Hz

EXT AMPL  : 12Vp-p MIN

87 TRIG: 5V

88 TRIG: 2V

89 TRIG: -0V

90 TRIG: -2V

91

TRIG: -5V

8ECE9B
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MEMO-NO. Setting for FGE3250 External input signal
[SYNT.EXT.REF test] ‘REF IN: (\LJ-
92 FREQ: 1kHz, OFST: OV FREQ : 10MHz
AMPL: 1Vp-p, ZERO AMPL : 2Vp-p MIN
[ SYNT.EXT.LOCK test] REF IN: /\\/
93 FREQ: 5kHz, = OFST: OV FREQ : SkHz
AMPL: 1Vp-p, ZERO AMPL : 2Vp-p MIN
[REF OUT test]
94 LOW LEVEL
95 " REF FREQ: 10MHz
96 INT TRIG SIG. FREQ: 1lkHz
97 INT PLL SIG. REF IN: (“LJ
FREQ, 2kHz, ZERO FREQ : 10MHz
AMPL : 2Vp-p MIN
98 EXT REF SIG.
REF IN: /\\/
FREQ: 5kHz, ZERO
FREQ : 5kHz
99 EXT REF SIG.
AMPL : 5Vp-p MIN

FREQ: 5kHz, TTL

* Even if the

return from 99 to 0.

To terminate the test operation, press the

...93...

button is pressed, the memory number does not

button ((6)).
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9.

ERROR MESSAGES

When' incorrect setting is done, the FGE3250 displays an error number.
as error message. The error number is cleared when the next button is

pressed. If an - error is found in numeric data, the relevant data item
indicator ((7) - @) ) flickers.

Er 0l: Battery down
The memory backup battery has been discharged excessively.

The battery must be charged. Explanation in Section 3.6.

[Numeric data error] -

Er 02: FREQ < 1 miz
PERI > 1000 s
WIDT > 500 s
RATE > 1000 s
Any setting that implies the frequency of less than 1 mHz is

not allowed.

For SYNT: FREQ < 10 Hz
PERI > 100 ms
WIDT > 50 ms
In the synthesizer mode, any setting that implies the

frequency of less than 10 Hz is not allowed.

‘Er 03: FREQ > 20 Miz
" PERI < 50.ns or PERL = 0
WIDT < 25 ns
RATE < 50 ns
Any setting that implies the frequency of more than 20 Miz is

not allowed.

Er 04: "AMPL" must not be smaller than 10 mV.

- Er 05: "AMPL" must not be greater than 15 V.

- 94 -
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Er

" Er

Er

Er

Er

- Er

Er

Er

Er

Er

- Er

06:

07:

08:

09:

10:

11:

12:

13:

14:

15:

16:

. ' i
OFST > +7.5V, =7.5V > OFST
The DC offset ("OFST") must be within the range of +7.5V.

-The value of "AMPL" is contradictory to that of OFST.

See the operation principle in Section 6.7.

UPR > +7.5V, +750 mV, or +75 mV
The signal is clipped because the peak voltage on the plus

side is greater than the above values.

"LWR < =7.5V, -750 mV, or =75 mV

The signal is clipped because the peak voltage on the minus

side is smaller than the above values.

UPR < LWR -

The plus peak voltage is smaller than the minus peak voltage.

TRG > +10V, -10V  TRIG
The trigger voltage ("TRIG") must be within the range of +10V.

BRST > 32767, 1 > BRST

The burst count must be within the range from 1 to 32,767.

The starting phase must be within the range of #90°.

FREQ > = L , PERI < WIDT x 2

WIDT x 2

Any setting that makes the signal exceed duty 50% is not

allowed.

PERI > RATE

1
FREQ < paTE>

The trigger rate must be longer than 1 cycle time.
RATE < WIDT x 2

The setting that makes the signal exceed duty 50% is nor

allowed.

- *95 -
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Er 17: RATE = 0

The trigger rate must not be set to 0.

[Numeric key error]

Er 20: More than seven characters have been keyed in.
Er 21: The input memory number is not within the range from 0 to 99.

Er 22: Data-has been specified with a minus sign although a negative

value is not allowed to it.

Er 23: Numberic data of six or more digits was input and a unit key
was pressed. (The maximum number of digits for numeric data

is 5.)

[Memory manipulation error]

Er 30: The memory specified for "EXEC" or "CALL" contains no data.
Er 31: The memory specified for "EXEC" is disabled (D.MEM).

Er 32: The memory number exceeded 99 during 'STOR" by automatic

increment.

Er 33: Memory error (The memory is checked after the memory all clear

operation.)

[GR—IB‘error]

Er 40: Input buffer overflow. Bus commands of more than 80

" characters (including CR/LF) have been specified,in one line.
Er 42: Bus command or. format error.

[Mode error]

Er 50: Pulse wave cannot be specified in the mode of "SYNT"."EXT".

"LOCK".

...96_.



APPENDIX GP—IB-PROGRAM EXAMPLES

This section gives some examples of the programs for GP-IB controlled by
NEC PC-9801l.. The example .programs are simple programs to be executed in a
system consisting of the controller and only one unit of FGE3250 without
input of external signals such as VCG and VCA. The programs are coded in
BASIC. (In the example programs, the device address for FGE3250 is set

to 1 (decimal).) o ‘

(1) Program to send déta

10 REM "FGE-1" FGE3250 GP-1B PC~-9801 1986.2.28 maki
20 FPRINT "#%* demo prog. No.l #*%x ° [ change mode and others J1" :PRINT S
30 ISET IFC '

40 ISET REN

56 CMD DELIM=0
60 CMD TIMEOUT=5. ‘ .

70 PRINT al;"P4,C3" ' $PRINT " (reset & output=on)"
80 GOSUB 200 :PRINT

90 PRINT @l11"M1DO50GUID26.5U103.5U1DAS000U2" tPRINT "at TRIG mode"

1eo GOosuB 200 : v : :

11e PRINT @l:;'M2,D1 1U1,D4,500U0,D50U2,DA10UL"tPRINT "at GATE mode"

120 GOsSUB 200

130 PRINT al;"C4 M3 D7 4U2 D8,-90U3 DALISU1 C5":PRINT "at BRST mode"

140 GOsUB 20 ' 5 .

156 PRINT al;"M4,02 1 U1,D3 © U1,D0 914.37 UI":PRINT "at SYNT mode"

140 . GOSUR 200 tPRINT
170 PRINT al:"pPa" tPRINT " (reset)™
180 END

200 REM w#% WAIT ROUTINE ##%
210 FOR A=1 TO 2580 :NEXT A
220 RETURN

**k¥ demo prog. No.l kh# ‘L change mode and others 1]
.(reset & output=on)

at TRIG mode

at GATE mode

at BRST mode

at SYNT mode

(reset)

Explanation of program’

30 Interface Clear is sent to initialize the interface.
40 Remote Enable is turned true to set the interface in remote
mode.

50 The delimiter is specified. O0="CR+LF"



60

The time-out limit value is specified. Approximately :

5 seconds.

The.initial setting for program is done by the above steps 30-60.

These steps apply to all the example programs given in this

section.

70

80

90

100

110

120

PRINT @1;"P4,C5"

The parameters (Device Méssages) in quotation marks (" ")
are sent to the instrument (FCE3250 in this example) |
aséigned to deivce address 1 (decimal).

P4: RESET (initialize)

C5: OUTPUT=ON
The state specified by step 70 is continued for several
seconds. ‘
Parameter values are set as below. The parameters not

indicated by this step keep the values specified by step 70.

ML : M0 (CONT) has been specifiéd bj P4, but it is
changed to ML (TRIG).
DO500UL : DO (frequency) is set to 500Ul (Hz).
D20.5U1 : D2 (amplitude).is set to 0.5U1l (V).
D3.5U1 : D3 (offset) is set to .5U1 (V).
DA5000U2: DA (rate) is set to 5000U2 (us), that is,
5 ms. |
* 0.5 V may Be expressed as either 0.5U1l, .5Ul, or 5000UO.
The state specified by step 90 is continued for several
seconds.
New parameter values are set for the state specified by
step 90. ‘

* A comma (,) or blank ( ) may be inserted between
commands to make the program easy to read (the commas
and blanks bet&een commands are ignored). Note,

. however, that each command must be continuous. ' (For
eXahple, "M", "Dl“, and "U2" must not be expressed as
"M 0", "D 1" and "U,2".)

The state specified by step 110 is continued for several

seconds.



‘130 New parameter values are set for the state specified by
‘step‘llo;. '
Since C4 (OUTPUT=0FF) is placed at the beginhing and C5
(OUTPUT=ON) is placed at the end of parameters, the
waveform does not change during transmission of the
parameters; only the waveform specified finally is output
when C5 is received.. '
140 The state specified by step 130 is continued for several
seconds.
150 New parameter‘values are set for the state specified by
~ step 130. .
160 The state specified by step 150 is continued for several
seconds.
170 P4 (RESET) is send to set the instrument in the initial
state again.
180 End
200-220 These steps form a wait time routine to keep the current

state.
(2) Program to change waveform

10 REM "FGE-2" FGE3250 GP-1IB PC-2801 1986.2.19

.20 PRINT '"#%% demo prog. No.2 #kx [ change function J" :PRINT

38 ISET IFC :

40 1SET REN

50 CMD DELIM=Q

68 CMD TIMEQUT=S : ‘
79 PRINT Q1:"P4,C5" ¢PRINT " (reset & output=on)" (PRINT
80 FOR F=0 TO 5 ' ,

90 F&="F"+MIDS(STRE(F),2)

100 PRINT 31 F% ¢tPRINT F$,

110 FOR W=1 TO 1800 :NEXT W

120 NEXT F +-PRINT

130 PRINT Ql;"pP4" ¢tPRINT " ( reset )"

140 END ‘

ik demo prog. No.2 #kxk L change function 1]
(reset & output=on)
Fo FI. - F2 j _F3 Fa F5

( reset )

maki



After sending P4 (RESET) and C5 (OUTPUT=ON), this program sends FO
(sine waveform), Fl (triangle waveform), F2 (square wéveform), F3
(square complement waveform), F4 (pulse waveform), and F5 (pulse‘
complement waveform) sequentially. Then, it sends P4 (RESET) again
in the end. ‘

All the parameters except FUNCTION keep their initial values because

their values are not changed after P4 is sent by step 70.

Example of program

30-60 Initial setting for program

70 P4 (RESET) and G5 (OUTPUT=ON) are sent.

80 FOR F=0 TO 5 |
F is changed form 0 to 5.

90 The data values are set. (Since blanks afe nét allowed
within command, MID$ is used. ’F$ is replaced by FO0, Fl,
F2, F3, F4, and F5 as the value of F is changed. If MID$
is not used, the parameter would be set as "F 0" and a
command error would be réported.)

100 The specified values are sent.

110 FOR-NEXT to keep the specified state

120  NEXT F
130 P4 (RESET) is sent.
140  End



(3)

10
20
30
40
50
60
70
80
50
100
110

120 -

130
140
150
160
170
180
190
200
21e
229
230
240
250
260
279
280
290
300
310
320

*kk demo prog. No+3 Hxk

Program to change frequency and amplitude

FGE32508 GP-1B PC-5801

1986.2.20 maki

PRINT "#%* demo prog. No.3 #*xx [ ‘change amplitude at each frequency 3"

REM "FGE-3"
ISET IFC
ISET REN

CMD DELIM=0
CMD TIMEOUT=5
PRINT a1;:"Pa"
"PRINT :PRINT SPC(68)i"¢ reset )";
FOR A=0 TO 3
" IF A=0 THEN D$="nm"
IF A=1 THEN D$=" "
IF A=2 THEN D$="k"
IF A=3 THEN D$="M"
FOR B=0 TO 2 ,
IF A=3 AND B=2 THEN GOTO 280
X=2+10"B .
PRINT

PRINT @1;"DO"+STR$(X)+"U"+MID$(STRS(A),2)+"C5"

PRINT" FREQ=";SPC(4-LEN(STR$(X)))X;D$;"Hz" :PRINT "

FOR C=0 TO 3 '
IF C<2 THEN B$="m'" ELSE Bs=" "
Y=15%10"C
PRINT Ql;"D2"+STR&(Y)+"UB"
IF ¥>1008 THEN Y=Y/1000
PRINT" AMPL="3:Y;B$3"V"}
‘FOR W=1 TO 1008 ¢ NEXT U
NEXT C
NEXT B
NEXT A
PRINT Q1;"P4"
PRINT $PRINT ¢PRINT SPC(68)3"( reset )"
END

FREQ= 2 mHz
FREQ= 208 mHz
FREQ= 200 mHz
FREG= 2 Hz
FREQ= 20 Hz
FREQ= 208 Hz
FREQ= 2 kHz
FREQ= 20 kHz |
FREQ= 208 kHz
FREQ= 2 MHz
FREQ= 28 MHz

v ; ( reset )
AMPL= 15 mV AMPL= 150 mV AMPL= 1.5 V AMPL= 15 V
AMPL= 15 mV | AMPL= 158 mV AMPL= 1.5 V AMPL= 15 V
AMPL=. 15 mV AMPL¥ 156 mV. AMPL= 1.5 V  AMPL= 15 V
AMPL= 15 mV ANPL=E159 mV  AMPL= 1.5 V  AMPL= 15 V
AMPL= 15 mV AMPL= 1350 mV AMPL="1.5 V AMPL= 15 V
AMPL= 15 mV AMPL= 1356 mV AMPL= 1.5 lV AMPL= 15 V

_AMPL= 15 mV AMPLF 1506 mV AMPL= 1.5 V AMPL= 15 V
AMPL= 15 mV AMPL= 150 mV AMPL= 1.5 V AMPL= 15  V
AMPL= 15 mV AMPL= 150 mV AMPL= 175 Y AMPL= 15 V
AMPL= 15 mV AMPL= 150 mV AMPL= 1.5 V  AMPL= 15 V
AMPL= 15 mV AMPL= 158 mV AMPL= 1.5 V AMPL= 15 V

| | ( reset )

[ change amplitude at each frequency J



This program,chaﬁges the frequency from 2 mHz to 20 Miz and amplitude
from 15 mV to 15 V.

Explanation of program

The parameters of frequency and amplitude are sent by steps 180 and
230 respectively. ' ‘

In steps 200-270, variable C is-used for changing amplitude and
variable W is used for setting wait time. As to the frequency,
variable A is used for specifying the range (mHz, Hz, kHz, MHz) and
variable B is used for specifying the value in each range. The value
in each range can be changed by X and Y and the wait time can be

changed by W.



(4) Program to change frequency in synthesizer mode

1@ REM "FGE-4" FGE3250 GP-IB PC-9801 1986.2.21 maki
20 T FPRINT "x%% demo prog. No.4 **kx- [ change frequency at SYNT mode 3" $PRINT
38 ISET IFC

48 ISET REN.

50 CMD DELIM=8

60 CMD TIMEQUT=5

79 INPUT " f= "s1

&0 INPUT " STEP= "3J

20 PRINT Q@1;"P4,M4"

1e@ . FRINT :PRINT " (reset , SYNT)'" tPRINT

110 FOR A=2 TO 3

120 IF A=2 THEN M=2:N=2:A$="k" ELSE M=@:N=1:A$="M"
130 FOR B=M TO N

140 IF A=3 AND B=1 AND 1>20000 THEN GOTO 270

150 X=1¥(10"B)/10000 :Y=10"B

160 GOsSUB 300

170 PRINT - "3

180 IF A=3 AND B=1 THEN 0= 29@08 ELSE 0=99999!
190 FOR C=1 70 0-J STEP J

209 PRINT Q@l;"C4, DO”+STR$(C*Y/10@98)+"U"+NID$(STR$(A) 2)+"C5"
210 FOR W=1 TO 2000 :NEXT U

220 NEXT C

230 X=C*x(10"B) /108000

240 GOSUB. 308 :PRINT

250 NEXT B

260 NEXT A
270 FRINT al;"pa"

280 PRINT tPRINT "  ( reset )" .
260 END : ;

300 REM %%+ PRINT USING ROUTINE *+%

310 IF B=@ THEN PRINT USING “###.####";X; :GOTO 330

320 IF B=1 THEN PRINT USING "###.###";X; ELSE PRINT USING "#i##.##";X;
330 PRINT SPC(LEN(STR$(Y)));A%; "Hz"; :

340 RETURN

k%% demo prog. No.4 #*x# L change frequency at SYNT mode 3]

f= 12345
STEP= 500

(reset ', SYNT) )
123.45 kHz - . 998.45 kHz

1.2345 MHz - 9.9845 MHz
12.345 MHz - 19,845 MHz
( reset ) '

This program changes frequency in synthesizer mode.

By specifying 5-digit numeric data for f and selecting a desired
input for STEP, the user can change the frequency in a desired way.
For the frequency of 10 Hz to 100 Hz, a wait time of approximately 10
seconds is required till the waveform is stabilized. TFor the
frequency of 1 kHz to 20 MHz, the required wait time is approximately
1 second. (In the above program, the wait time is provided By

FOR-NEXT of step 210.)



(5).

10

20

30

49

50

60

79

8@
90 .

100
1109
120
130
140
150
160
170
180
190
200
210
2208
230
240
250
260
279
280
290
300
310
320
330
340
350
360
370
380
390
400
410
426
439
449
459
440
470
480
. 4909
- 500
510
520
538
540
550
560
570
580

Program to write data to memory

REM "FGE-5" FGE3250 GP-1B PC-9801 1986.2.24 maki
PRINT "**% demo prog. No.5 k* L input memory 1" tPRINT
ISET IFC ?
ISET REN
CMD DELIM=©
CHMD TIMEOUT=5 _
PRINT a@tl;"P4,ES" . sPRINT ". ( reset & memory all clear )" $PRINT
PRINT Q1:"E2 @0" . , ¢tPRINT " @@ "," - keep —~ " .
PRINT Ql1:"D2 1QUL1,E2 1" ¢PRINT " @1 "," ",¢"ampl = 1@ V"
PRINT @1;"F4D95QQU2E202" ¢PRINT " 82 ","pulse ",,"widt = 500 uS"
PRINT Ql13"F5,00 100UL,E23":PRINT " 03 ","comp.pulse ",y'"freq = 100 Hz"
PRINT Qil;"D4 © U1,E2"  +PRINT " 04 "," ",,”upr = g vr
PRINT at;"FlE2" ¢tPRINT " 85 " y"triangle wave” tPRINT $PRINT
FRINT al;"P4,PR,E2 09" . tPRINT " @9 ","reset,buzzertoff"tPRINT $PRINT
FOR A=12 T0 98
PRINT A,
F=A MOD 3
FPRINT Qi;"F"+MID$(STR$(F),2)
IF F=0 THEN PRINT "sine wave',,

IF F=1 THEN PRINT "triangle wave'",,

IF F=2 THEN PRINT '"square wave',
IF A>35 THEN GOTO 270
B=FIX((A-12)/3) :B=(7-BY*(-1)"B

PRINT "ofst = “;B;" yn
PRINT @1;"D3"+STR$(B)+"UL1"+"E2"+STR$(A)
GOTO 420

IF A>56 THEN GOTO 320
B=FIX((A-33)/3)

PRINT "brst = "3;B;"TIM"
PRINT Q13"M3,D2 5U1 D7"+STR(B)+"U2,E2"
GOTO 420

IF A>77 THEN GOTO 380
B=(3*%FIX((A-57)/3))+1

PRINT '"rate = "3}

PRINT al'“DA“+STR$(B)+“U1 g2"
PRINT USING"##";B; :PRINT " mS"

GOTO 429
B=15*FIX((A-78)/3) :B=B*(-1)"A
PRINT "stat = "3

PRINT Ql1;"D8"+STR$(B)+"U3,E2"
PRINT USING"###";B; :PRINT " DEG"
IF (A MOD 18)=9 THEN PRINT

NEXT A
PRINT @l;"P4 E2 99"
PRINT " 99 ","reset" :PRINT $PRINT

R= INT(RND*1@+1)
PRINT 81’”M3F108“+STR$(R*15@)+”U102”+STR$(R)+”UID71UQD89@USDA?UI E2 @7"
PRINT " @7 ","triangle brst",,"F="R*158'"Hz A="R"V B=1TIM S=9801G R=7ms"
PRINT 81:“P4,F4,D9”+STR$(R*5@)+”U2,D45UI,DSOUI.D@”+STR$(R*1@@)+“UI,EZGB"
PRINT " 98 ","pulse ", ,"F="R*1080"Hz W="R*350"uS U=5V L=@V"

REM #kadk gutput sdokskkk

PRINT Q1;"P4,EQ 00"

FOR A=0 TO 96
PRINT ai;"C3"
FOR W=0 TO 180Q :NEXT U

. PRINT Qi;"C4,E3"

NEXT A

END



.

*¥¥ demo prog. No.S5 ki [ input memory 1]

( recet & memory 311 clear )

09 - keep - . )
(531 ampl = 18 V
02 ; pulse widt = 500 uS
03 comp.pulse freq = 100 Hz
04 upr = 2 VvV
05 triangle wave
a2 reset,buzzer:aff
12 sine wave ofst = 7 vV
13 triangle wave : ofst = 7 0V
14 square wave ofst = 7 vV
15 sine wave ofst = -6 V
16 triangle wave ofst = -6 V
17 square W) fst = -6 V
19 - Ve

’_—’“"#y’f,,;,frTEKET; wave
59 : square wave . t =
51 sine wave : brst = 6 TIH
52 , triangle wave brst = 6 TIN
33 -+ saquare  wave brst = 6 TINM
54 sine wave brst = 7 TIN
55 triangle wave - brst = 7 TIN
56 square : = 7 TIM
57 s : . ) :
58 3le wave 4

square wave -4

90 sine -~ . wave ‘ stat = 60 DEG
91 triangle wave stat = -6@ [EG
92 square wave stat = 60 DEG
@3 sine vave stat = -75 DEG
94 triangle wave stat = 75 DEG
25 square . wave ’ stat = -75 DEG
96 sine wave stat = 90 DEG
97 triangle wave stat = -990 DEG
28 squsre wave - stat = 90 DEG
@Q reset :
Q7 triangle brst F= 139 Hz A= | V B=ITIN S$=9801G R=7ms

a8 pulse ' F= 10@ Hz W= 58 uS U=5V L=V

Explanation of program

70 P4 (RESET) and P5 (MEMORY ALL CLEAR) are sent..
P5 clears all the data from memory.
80 The current state is written at address 00.
E2 00: Sﬁores data at address 00.
90 The amplitude‘is changed to 10 V from the state of step 80,
and the new setting is written at address 0l.
* For a one-digit address, the high-order "0" may be

omitted.



(6)

10

-~
ra

39
40
50
60
70
8@
99
100
110
120
130
140
- 150
160
170
180
190
200
210
220
230
240
250
260
. 270
260
270
300
310
320
500
505
510
520
530
540
550
5¢0

100-140 The specified parameter values are written at the specified

addresses.

* For continuous addresses, the address value after E2

(STORE) may be omitted.

150-430  The specified parameter values are written at the

sequential addresses.

440 The reset state is written at the specified address.

510-570 The written data is output sequentially starting from

_address 00.

Program to read data from memoryg

REM "EGE-6" FGE3250 GP-1IB PC-9801
FRINT "+*+ demo prog. Np.& #*k% { line up output memory 1"
ISET IFC
ISET REN
CMD DELIM=Q
CHD TIMEOUT=5
ON SRQ GOSUB 500
PRINT SPC(5@);"+) input memory already"
PRINT al;" P4,R1,R3"
PRINT " (recet)"
PRINT ¢PRINT " disable data is. it or not ?"
PRINT SPC(18);"( MEMO NO. / not=100 )"
INPUT D : :
IF D¢>109 THEN PRINT Ql;"E4"+STR$(D) :PRINT SPC(36);"and
PRINT :PRINT enable data is it or not ?"
PRINT SPC(18):"( MEMO NO. / not=100 )'";
INPUT E .
IF E<>10Q THEMN PRINT Q1$"E3"+STR$(E) :PRINT SPC(36);"and
PRINT ¢PRINT “#*#% at < CALL xx > **x"
E$=II1IO
GOTO 2409
PRINT tPRINT "#%% at < EXEC xx > **#"
E$=Il@l'
FOR A=0 TO 99
FRINT :PRINT "MEMO NO. Y}
SRG ON
PRINT Q1;"C4,E"+E$+STRE(A)+"C5"
FOR W=0 TO 2008 :NEXT U
NEXT A
PRINT :PRINT
IF E$="1" THEN GOTO 220
END
REM ##%% SRQ ROUTINE *¥x*
FOR W=0 TO 300 :NEXT W
POLL 1,B : ,
PRINT "=SRQ :IEEE(4)=";IEEE(4) . "
IF IEEE(4)=65 THEN PRINT ' kkskk¥ SRQ key *kkdkkkdr '3
PRINT " without data"s
IF E$="0" THEN PRINT " or disable memory";
RETURN ) ' P

- 10 -

1986.2+25 maki

'+ :GOTO 139

"3 +GOTOQ 170

:GOTO 569



*+¥% demo prog., No.& ¥k# L line up output memory 1

(reset)

disable data is it or not ?
( MEMO NO. / not=1@0 ) 3:

enable data is it or not 7
¢ MEMO NO. / not=109 ) 12

x4k at < CALL xx > k-~

MEMO
MEMO
MEMO
MEMO
MEMO
MEMO
MEMO
MEMO
METMO
MENMO
MEMO
MEMO
MEMO
MEMO
MEMO
MEMO
MEMO
MEMO

w

EXEC xx > **+

NO.
NO.
NO.
NO.
NO.
N.Oo
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.
NO.

*¥k gt <

MEMO
MEMO
MEMQ
MEND
MEMO
MENMO
MENO
NENMO
MEMO
MEMO
MEMO
-MENMO
MEMO
MEMO
MEMO
MEHNO
MEMQ
MEMO
MEMO
MEMO
IEMO

-NO.
NO.
N
NO.
NO .
NO.
NO.
NO .
NO.
NO.
NG.
NO.
NO.
NO.
NO.
NO.
NO .
NO.

NO.

NO.

NO.

NN TLWN—O

10
11
12
13
14
15
16
17

=N UT R WN -

—
b

=SRQ :1EEE(4)= 68

=SRQ IEEE(4)= 68
=SR@ :IEEE(4)= 68

=SRQ :IEEE(4)= 65

=SRA :IEEE(4)= 45
=GRY IEEE(4)= 48

=SR3 :IEEE(4)= 68
=SRG. t IEEE(4)= &8

=SRQ :1EEE(4)= &8

=SRA :IEEE(4)=-

*) input memory already

and 18
and 595
and 66
and 77
and .88
and 99
and 12

and 100

and 99
and 77
and 109

without data

without data
without data

Aokdkokkokdk SRQ key Rdotokokkok

Hhkkokkkk SR key ¥ kok¥ ¥tk
wvithout data or disable memary

without data or disable memory

without data or disable memory
without data or disable memory
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This program reads and outputs data from memory.

Since the SRQ flag is on (see program example (7)), the key interrupt

state and the state accessing to the memory address containing no

data or -attempted to output disabled data directly are indicated as

follows:

IEEE(4)=68 Numeric data error (addressing errof)

IEEE(4)=65 SRQ key has been pressed

Explanation of program

70  When Service Request is recéived, control branches to the
subroutine of step 500.
90 P4 (RESET) and "SRQ flag setting = ON" are sent.
Rl: Error SRQ = ONv
R3: Key SRQ = ON
140 Disabled data address is sent.
180 Enabled data address is sent.
270 Memory data is read and OUTPUT=ON is sent.

(7) Program to use SRQ flag

19. REM "FGE-7" FGE3250 GP-1B PC-9801 1986.2.28
20  FPRINT "¥*+ demo prog. No.7 #k* [ key SRQ & error SRQ 1" :FRINT

30 ISET IFC .

40 ISET REN

58 CMD DELIM=0©

60 CHMD TIMEOUT=5

78 ON SRR GOSUB 500 :

80 PRINT &1:"P4,PB,R1,R3"

90 FOR A=0 TO 99 i

100 PRINT $PRINT USING “##"3A; $PRINT " "3

110 R=INT(RND*1141)-1 :S=INT(RND*12+1)-1

120 IF R=0 THEN PRINT " freq = "3R3'"Hz ",

130 IF R=1 THEN PRINT " peri = "{R$"mS ",

149 IF R=2 THEN PRINT " ampl = "jR3" V ",
. 150 IF R=3 THEN PRINT " ofst = """ VvV ",

160 IF R=4 THEN PRINT " upr = "R VY,

170 IF R=5 THEN PRINT " Twr = "$R3" V",

180 IF R=6 THEN PRINT " trig = "3R;"mS ",

150 IF R=7 THEN FRINT " bret = "$R;"tim",

200 IF R=8 THEN PRINT " stat = "3R3y'"dig",

210 IF R=% THEN FRINT " widt = "sR3"mS ",

220 IF R=18 THEN PRINT " R=";R;'" S="3;S,

230 IF R=7 THEN PRINT Q1;"C4,D"+MID$(STR$(R),2)+STR$(S)+"U2,C5" :GOTO
2409 IF R=8 THEN PRINT Ql;"C4,D0"+MID$(STR$(R),2)+STR$(S)+"U3,C5" 1GOTO
250 PRINT a1;"C4,D"+MID$(STR$(R),2)I+STRE(S)+"U1,CS"

269 SRQ ON ¢REM

279 FOR W=0 TO 2080 :NEXT U

280 NEXT A

290 ‘END

- 12 -
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500 REM **% SRQ ROUTINE *#*x*

5@5 FOR W=0 TO 308 :NEXT U

510 pPOLL 1,B , . ’

520 - PRINT "SRQ:IEEE(4)=";IEEE(4);

530 IF IEEE(4)=65 THEN PRINT "****%*x* SRQ key on *dkkkkx';
549 ' IF IEEE(4)=66 THEN PRINT "% command, format error #*'";
550 IF 1EEE(4)=68 THEN PRINT "#** suuchi data error *%x'";
5608 RETURN

.7 %%x [ key SRQ & error SRQ J

z
a

*k¥ demo prog.

5] freq = © Hz '

1 R= 19 S= 11 SRO:IEEE(4)= 66 * command,format error *
2 upr = 4 \ SRA:IEEE(4)= 68 #*%* suuchi data error **
3 widt = 9 mS

4 R= 10 S= 4 SRQ:IEEE(4)= &6 * command, format error ¥
S peri = 1 mS

6 freq = 0 Hz

7 ampl = 2 V

8 ampl = 2V :

9 peri = 1 mS SRO:IEEE(4)= 65 **%%%% SRQ key on *kkks¢
10 upr = 4 V

11 ampl = 2 V

12 freq = 0 Hz

13 upr = 4 V ‘ . .

14 R= 10 S= 11 SRQ:IEEE(4)= 66 * command, format error *
15 ampl = 2 V }

16 brst = 7 tim

17 freq = 0 Hz

18 brst = 7 tim SRQ:IEEE(4)= 65 #**kx+& SRQ key on *rk¥kx
19 stat = 8 dig
20 widt = 9 mS
21 R= 186 S= 2 SRQ:IEEE(4)= 66 * command,format error *
22 peri = 1 mS
23 R= 186 ©S= 8 SRY:IEEE(4)= 66 * command,format error *
24 upr = 4V SRQ:IEEE(4)= 68 **x* suuchi data error *x
25 “brst = 7 tim
26 ampl = 2 V

27 peri = 1 mS : ’
28 upr = 4

This program indicates errors in send data and pressing of SRQ key.
In the above example, data is produced from random numbers and the

errors in the data are displayed.

IEEE(4)=65: Means that the SRQ key has been pressed.
IEEE(4)=66: Means that a command and format error has been found.

IEEE(4)=68: Means that a numeric data error has been found.

- 13 -



sk GP—IB COMMAND TABLE

o MODE, FANCTION SETTING

© NUMERIC DATA SETTING

- MODE o YCG COMMAND
C O N T |MO F R E Q DO Range | FREQ setting/display | Command
T R I G [MI P E R 1 D1 ! nlz| 0.00 nlHz GO
G A T E M2 A M P L |D2 10 nHz 00.0 mliz G1
B R S T |M3 O F S T |D3 100 nHz 000 niz G2
S Y N T |M4 U P R |D4 1 Hz 0.00 Hz G3
L w R D5 10 Hz 00.0 Hz G4
- FUNCTION T R 1 G |D6 100 Hz 000 Hz G5
Sine waveform FO0 B R S T D7 1 KHz 0.00 KHz G#6
Triangle waveform | F | S T A T D38 10 KHz 00.0 KHz G7
Square waveforn F 2 W I D T DY 100 KHz 000 Kiiz G8
Square complement F3 R A T E DA 1 MHz 0.00 MHz G9
vaveforn ' 10 iz 0.0 MHz GA
Pulse waveform F4 aiz. S, v o
Pulse complement F5
waveform Hz, n§, V Ul o YCA COMMAND
KHz, w©S, TIM U2 Range | AMPL setting/display ATT Command
OFF co WAz, nS, DEG U3 10 ny 00.0 my —40dB| AD
vee oN c1 100 av 000 Y -20dB| A1
veA OFF | C2 o PANEL CONTROL 1y 0.00 ¥ 0dB| A2
oN c3 o) OFF PO , ‘
ourpur —b [ C4 o | P1 CINITIAL STATE) RESET P4
ox ©5 - OFF | P2 ODE | CONT | ved OFF
B LT — 1 CF o (PS8 FUNCTION| [, | ves OFF
o 7 RESET P4 FRFQ 1 Kiz | OUTPUT | OFF
AMPL 1y HFLIMIT | OFF
* SYAT © MEMORY CONTROL OFF SET | 0¥ XEY or
;g 2 (: E X E C |BO UPR 500 av| 1) | oN
e I : 2 ‘; II; 2 ; L¥R —500 n¥ | INT/EXT | INT
ok 1ss TRIG 1y LOCK/REF | REF
sz INC-ME E3 BRST 9TIME | ZERO/TTL | ZERO
7ERO S5 DEC - MD E 4 STAT 0 DEG ‘7[/‘5t ][
Memory all clear | E 5 YIDT 1S EXEC
. TRIG RATE 10 mS - | MEMORY | OFF
- — o SRQ FLAG SETTING )
EXT | T1 Error SRQ —2F | RO (STATUS BYTE) ,
;T2 o R1 D8 | D7|D6|D5|D4] D3| Dz} D1
X T3 KEY SRQ . ng :2 oj1fofo]o (POSITIVE LOGIC)
MANUAL g:F :;‘ [__ SRQ KEY

- 14 =
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Notes on the sending of SRQ signal

1.

Operation outline

When sending SRQ signal, the instrument is waiting for serial poll by

the controller. If the controller, does not perform the serial poll,
the instrument sets a remote messége (one data item ending with a
delimiter in the case of device message) into a buffer register. The
remote message is shifted to an execution register and the operation

designated by it is executed when the next remote message is received

in the next cycle.

Therefore, execution of a delimited device message is delayed by one

cycle. ¢

When an interface message, such as DCL or SDC, is received, on the
other hand, it is stored in the buffer register but the operation
designated by it is executed immediately. In this case, the buffer

register contains no data till the next device message is received.

If the controller performs the serial poll normally, the above

procedure is not taken; the messages are set in the execution register

and the designated. operations are executed.

SRQ signal delay

The instrument can send SRQ signal for the SRQ switch on panel,

numeric data error, and command/format error. Since it takes time for
the instrument to judge the occurrence of an error or the pressing of
the SRQ switch, approximately 0.l second at maximum is required before

the SRQ signal is sent onto to ?he GP-1B.

- 15 -
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Therefore, the remote messages received after the error data and

before the serial poll are executed by a controller as follows:

Executed
F“‘-/\""’_ﬂ

DIO
1~8

Erkor data ‘| Correct data | Correct data

|

Serial poll

\

SRQ

= |

Approx.' 0.1 s————%

* See Section 5.7 for the details of SRQ.

3. Summary of the operations related to remote messages during SRQ

Remote

State after operation SRQ signal
message -
IFC The instrument remains in the LOCS | Continued (Note 1)
previous state
DCL The instrument is set in the REMS | Continued
SDC initial power-on state, but RWLS
the following functions are LWLS
not affected:
Buzzer ON/OFF (PO, P1)
Key ON/OFF (P2, P3)
SRQ flag ON/OFF (RO, R1,
R2, R3) '
GTL The operation designated by LOCS | Continued (Note 1)
the content of buffer LWLS
register is executed ’
(Notes 3 and 5)
LLO The operation designated by RWLS | Continued
the content of buffer LWLS

‘register is .executed

(Notes 3 and 4)

- 16 —




Remote

SRQ signal

‘ State after operation
‘message. '
pyt (1) For the first "P4"+ REMS | Stopped (Note 2)
(Reset) (delimiter), the operation | RWLS
designated by the content
of buffer register is
executed.
o |
(2) For the second "P4"+
(delimiter), the instru-
ment is set in the initial
power-on state, but the
following functions are
not affected:
Buzzer ON/OFF (RO, P1) -
Key ON/OFF (P2, P3)
The SRQ flag is turned
off.
RESET switch The instrument is set in the LOCS | Stopped
%ﬁ>pane1 initial power-on state
LOCAL switch | The operation designated by ~ LOCS .| Continued (Note 1)
on_panel the content of buffer register | RWLS
is executed (Notes 3 and 4) LWLS
ADRS switch The device address is REMS | Continued
on_panel displayed RWLS
LWLS
- SRQ switch Key SRQ operation REMS | Continued
on_panel RWLS
Ei) LWLS

Notes: 1. 1If the operator inputs error data by switch on panel in LOCS

or LWLS, the instrument stops sending the SRQ signal and turns
off the SRQ lamp.

2. If the instrument receives error data after the first

"p4''+(delimiter), it stops sending the SRQ signal and turns
off the SRQ lamp.
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3. If the buffer‘register is empty, the instrument remains in the
same state or is released from error data (returns to the
previous state). .

4. When the instrument is in RWLS or LWLS,Ithe operation
designated by‘the content of buffer register is not executed.

5. When the instrument is in LWLS, the operation designated by

the content of buffer register is not executed.

* LOCS: LOCAL STATE
REMS: REMOTE STATE
RWLS: REMOTE WITH LOCKOUT STATE
LWLS: LOCAL WITH LOCKOUT STATE

If the hand shake is not done correctly (because of hang up, etc.),

press the RESET switch <:> on panel.

* When the instrument is in LOCS, press.the RESET switch (:) after
releasing KEY OFF (5).

_ 18 -



	CONTENTS
	1. GENERAL DESCRIPTION
	2. SPECIFICATIONS
	3. PREPARATION FOR USE
	4. OPERATION
	5. GP-IB INTERFACE
	6. OPERATION PRINCIPLES
	7. APPLICATION EXAMPLES
	8. FUNCTION DIAGNOSIS
	9. ERROR MESSAGES
	APPENDIX GP-IB PROGRAM EXAMPLE



