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SAFETY 

Simbol in T h i s Manual 

A T h i s symbol i n d i c a t e s where a p p l i c a b l e c a u t i o n a r y or other i n f o r m a t i o n i s to be found. 

Power Source 

T h i s equipment o p e r a t e s from a power s o u r c e t h a t does not a p p l y more than 250 V rms between the s u p p l y 

c o n d u c t o r s or between e i t h e r s u p p l y conductor and ground. A p r o t e c t i v e ground c o n n e c t i o n by way of the 

grounding conductor i n the power cord i s e s s e n t i a l f o r s a f e o p e r a t i o n . 

Grounding the Product 

T h i s equipment i s grounded through the grounding conductor of the power c o r d . To a v o i d e l e c t r i c a l shock, 

p l u g the power c o r d i n t o a p r o p e r l y w i r e d r e c e p t a c l e b e f o r e c o n n e c t i n g to the equipment in p u t or output 

t e r m i n a l s . 

Use the Proper Power Cord 

Use o n l y the power cord and connector s p e c i f i e d f o r your product. 

Use the Proper Fuse 

To a v o i d f i r e h azard, use a f u s e of the c o r r e c t type. 

Do not Operate in E x p l o s i v e Atmospheres 

To a v o i d e x p l o s i o n , do not operate t h i s product i n an e x p l o s i v e atmosphere. 

Do not Remove Cover or Panel 

To a v o i d p e r s o n a l i n j u r y , do not remove the cover or p a n e l . R e f e r s e r v i c i n g to q u a l i f i e d p e r s o n n e l . 

Voltage Conversion 

I f the power s o u r c e i s not a p p l i e d to your p r o d u c t , c o n t a c t your d e a l e r . To a v o i d e l e c t r i c a l shock, do 

not perform the v o l t a g e c o n v e r s i o n . 
* There are items in t h i s manual that are indicated by a A mark. 

Th i s mark i s used to indicate items with which caution must be used to protect the s a f e t y of the customer 

using t h i s instrument, and to prevent damage or d e s t r u c t i o n of the instrument. 

Please read the manual c a r e f u l l y . and use t h i s instrument c o r r e c t l y . 
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1. OUTLINE AND FEATURES 

Because the DCS-8200 has a l a r g e c a p a c i t y memory f o r each c h a n n e l , even a t the v e r y low s a m p l i n g time of 

500s per d i v i s i o n , continuous measurements on two channels simultaneo u s l y can be performed f o r 11 hours. 

9 8 0 - d i v i s i o n p r e - t r i g g e r i n g t h a t u t i l i z e s the advantages of the l a r g e c a p a c i t y memory and 10, 0 0 0 - d i v i s i o n 

p o s t - t r i g g e r i n g ( d e l a y t r i g g e r i n g ) a r e p o s s i b l e . A l s o , the v a l u e s a r e c o n v e r t e d i n t o time u n i t s and 

d i s p l a y e d . 

9 I t has an Auto S e t f u n c t i o n i n w h i c h a knob on t h e pane l i s s e t a u t o m a t i c a l l y by a s i n g l e b u t t o n 

o p e r a t i o n . 

9 W i t h t h i s machine a l o n e , a program w i t h as many as 20 s t e p s can be e x e c u t e d , and f u l l remote c o n t r o l 

i s p o s s i b l e w i t h the GP-IB. 

9 Video s i g n a l s can a l s o be s t o r e d w i t h memory to sp a r e , and w i t h the l a r g e c a p a c i t y memory, the be f o r e 

and a f t e r r e l a t i o n s of the s i g n a l s can be a n a l y z e d over a wide range. 

# The waveforms of CHI and CH2 can be d i s p l a y e d as a d i r e c t waveform by the 4 - a r i t h m e t i c o p e r a t i o n s 

( + , - , x and -5-). A l s o , by s a v i n g t h e CHI and CH2 w a v e f o r m s i n t h e r e f e r e n c e memory, t h e 

o r i g i n a l waveform and the c a l c u l a t e d waveform can be d i s p l a y e d on the s c r e e n a t the same time. 

9 I t i s equipped w i t h waveform p r o c e s s i n g f u n c t i o n s such as a v e r a g i n g , e n v e l o p e , s i n e i n t e r p o l a t i o n , 

l i n e a r i n t e r p o l a t i o n , e t c . 

9 A f t e r the s i n g l e sweep hold, t h e r e i s a time stamp f u n c t i o n t h a t can r e c o r d the sweep time. 

9 B e s i d e s , of c o u r s e , d a t a t r a n s m i s s i o n , the GP-IB i n t e r f a c e and RS-232C p l o t t e r i n t e r f a c e , t h a t can be 

operated from the panel , a r e st a n d a r d equipment. 

9 X - a x i s / Y - a x i s output t h a t can be used w i t h your pen r e c o r d e r i s provided. 

9 For v e r y s m a l l p o r t i o n s t h a t a r e d i f f i c u l t to observe w i t h the d i g i t a l o s c i l l o s c o p e , t h i s instrument can 

be used as a r e a l - t i m e or a programmable o s c i l l o s c o p e . 

§ Because of the newly developed o r i g i n a l gate a r r a y used i n the r e a d o u t s e c t i o n and l o g i c s e c t i o n o f 

the A/D c o n v e r t e r u n i t , the r e l i a b i l i t y i s i n c r e a s e d , and m i n i a t u r i z a t i o n i s a c h i e v e d . 
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2. SPECIFICATIONS 
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[ReaI-Time section] 
CRT 

Type : 150 mm r e c t a n g u l e r w i t h i n t e r n a l g r a t i c u l e 

A c c e l e r a t i o n v o l t a g e : 12 kV 

E f f e c t i v e S u r f a c e : 8 x 1 0 d i v ( 1 d i v = 10 mm) 

V e r t i c a l A x i s (CM and CH2) 

S e n s i t i v i t y : 1 to 5 mV/div ±3 % 

Atte n u a t o r : 1 to 5 mV/div 1-2-5 s t e p , 5 ranges 

Input impedance : 1 MQ + 1 %, 22pF ± 3pF 

Freq. responce : DC: DC to 50 MHz -3dB (5mV to 5V / d i v ) 

DC to 5 MHz -3dB ( 1 to 2mV/div) 

AC: 5 Hz to 50 MHz -3dB (5mV to 5V / d i v ) 

5 Hz to 5 MHz -3dB ( 1 to 2mV/div) 

R i s e time : 7 ns or l e s s (50MHz) 

Operation modes : CHI. CH2, ALT, CHOP, ADD (CH1+CH2) 

CHOP frequency : Approx. 250 kHz 

Channel p o l a r i t y : P o s s i b l e only w i t h CH2 

AMax. input v o l t a g e : 800Vp-p, or 400V (DC+AC peak) 

Horizontal a x i s (CH2 input, except for X10 magnification) 

Operation modes : S w i t c h a b l e to X-Y mode w i t h h o r i z o n t a l mode, 

CHI: Y - a x i s CH2: X - a x i s 

S e n s i t i v i t y : Same as v e r t i c a l a x i s (CH2) 

Input impedance : Same as v e r t i c a l a x i s (CH2) 

Fre q . responce : DC: DC to 1 MHz (-3dB) 

AC: AC to 1MHz (-3dB) 

X-Y phase d i f f e r e n c e : 3° or l e s s at 100 kHz 

AMax. input v o l t a g e : Same as v e r t i c a l a x i s (CH2) 

Sweep 

Sweep system : NORM, AUTO, SINGLE 

Sweep time : 0. 5 s / d i v to 0. l ^ s / d i v ±3 %, 1-2-5 s t e p , 21 ranges 

Sweep m a g n i f i c a t i o n : 10 times ±5 % ( r e a l - t i m e o n l y ) 

L i n e a r i t y : ±3 X (xlOMAG : ±5 X) 

Triggering 

I n t e r n a l t r i g g e r : CHI, CH2, LINE 

E x t e r n a l t r i g g e r : EXT 

E x t e r n a l t r i g g e r input impedance : 1 MQ 

AMax. e x t e r n a l t r i g g e r input v o l t a g e : 800Vp-p, or 400V (DC+AC peak) 

T r i g g e r c o u p l i n g : AC, H F H E J . , DC, TV-FRAME, TV-LINE 



T r i g g e r s e n s i t i v i t y 

Frequency Range I n t e r n a l E x t e r n a l 

D C 
DC to 10 MHz 

DC to 50 MHz 

1 d i v 

2 d i v 

0.1 Vp-p 

0. 2 Vp-p 

A C 
10 Hz to 10 MHz 

10 Hz to 50 MHz 

1 d i v 

2 d i v 

0.1 Vp-p 

0. 2 Vp-p 

HFr e j I n c r e a s e d minimum s y n c a m p l i t u d e f o r 

above 10kHz. 

T V FRAME, LINE 1 d i v 0.1 Vp-p 

C a l i b r a t i o n voltage : Square wave, p o s i t i v e p o l a r i t y , 1 Vp-p ±2 %, 1 kHz ±3 % 

AUTO : Same as above s p e c i f i c a t i o n f o r above 50Hz. 

F I X : Same as above s p e c i f i c a t i o n f o r above 40Hz. 
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[Storage section] 
V e r t i c a l r e s o l u t i o n 

Data lengt h : 8 - b i t (25 d o t / d i v ) 

Dynamic range : Approx. 10 d i v 

Freq. responce 

E f f e c t i v e s t o r a g e frequency : DC: DC to 8 MHz, ( s i n i n t e r p o l a t i o n ) 

AC: 5 Hz to 8 MHz, ( s i n i n t e r p o l a t i o n ) 

E q u i v a l e n t sampling : DC: DC to 50 MHz 

AC: 5Hz to 50 MHz 

Rise time 

E f f e c t i v e r i s e time : 80 ns or l e s s 

Memory capacity 

NORM : D i s p l a y memory ( i n c l u d i n g REF memory) 2KW X 2/CH (200 d o t / d i v ) 
A c q u i s i t i o n memory 16KW/CH 

REF memory 16KW/CH 

E q u i v a l e n t sampling : D i s p l a y memory ( i n c l u d i n g REF memory) 2KW x 2/CH (200 d o t / d i v ) 

A c q u i s i t i o n memory 2KW/CH 

REF memory 2KW/CH 

R o l l : D i s p l a y memory ( i n c l u d i n g REF memory) 2KW x 2/CH (200 d o t / d i v ) 

A c q u i s i t i o n memory 16KW/CH 

REF memory 16KW/CH 

Averaging : D i s p l a y memory ( i n c l u d i n g REF memory) 2KW/CH (200 d o t / d i v ) 

A c q u i s i t i o n memory 5KW/CH 

X-Y : D i s p l a y memory ( i n c l u d i n g REF memory) 2KW/CH (200 d o t / d i v ) 

A c q u i s i t i o n memory 2KW/CH 

REF memory 2KW/CH 

REF memory d a t a backup (32KW) : 

System : Capacit a n c e system 

L i f e : 7 days or more 

Sweep time 

E q u i v a l e n t sampling : 20 n s / d i v to 5/^s/div 

NORM : 0.1 ^ s / d i v to 100 ms/div ( 0 . 1 jus/div to 5,"s/div i s m a g n i f i c a t i o n r a n g e ) . 

R o l l : 0. 2 s / d i v to 50 0 s / d i v 

* Max. sampling speed i s 20 MS/s, 2-channel sync. 

Storage system 

NORM : Data updated f o r every t r i g g e r input 

SINGLE : S i n g l e sweep w r i t e 

AVERAGE : 2 to 256 times, average of adding ( 2 , 4, 8... 256) 



PEAK DETECTOR : 100 ns g l i t c h d e t e c t i o n 

E f f e c t i v e sweep range ( 5 0 0 s / d i v to 0. l m s / d i v ) 

ROLL : Data i s recorded on s c r e e n c o n t i n u o u s l y and updated. 

E q u i v a l e n t sampling : S e q u e n t i a l sampling system 

Magnification and reduction 

M a g n i f i c a t i o n and r e d u c t i o n a r e p e r f o r m e d c e n t e r e d on the CRT w i t h SWEEP TIME/DIV c o n t r o l (when t h e 

s t a r t i n g p o i n t i s s e t at the l e f t edge of the s c r e e n . ) . 

M a g n i f i c a t i o n : Max. 1 0 0 x 

Reduction : Max. x l / 1 0 

I n t e r p o l a t i o n 

Systems : L i n e a r i n t e r p o l a t i o n , s i n i n t e r p o l a t i o n 

Trigger delay 

P r e - t r i g g e r : Up to -80 times of SWEEP TIME/DIV s e t t i n g ( i n t e g e r times s e t t i n g ) 

P o s t - t r i g g e r : Up to +10,000 times of SWEEP TIME/DIV s e t t i n g ( i n t e g e r times s e t t i n g ) 

X-Y 

NORM : DC to 800 kHz 

E q u i v a l e n t Sampling : DC to 50 MHz 

PEN OUT 

Output : CRT d i s p l a y and hard copy (25 KW) 

Y a x i s Output v o l t a g e , 0. 5V/div 

Output impedance, approx. 2kQ 

Readout speed, lOms/word and 50ms/word 

X a x i s Output v o l t a g e , 0 . 5 v / d i v 

Output impedance, approx. 2kQ 

Readout speed, lOms/word and 50ms/word 

PEN DOWN 

Output l e v e l : TTL l e v e l ("L" d u r i n g o p e r a t i o n ) 

Waveform operation 

CHI + CH2, CHI - CH2, CHI X CH2, CHI H- CH2 

P l o t t e r output 

Output : RS-232C, HP-GL command (made by Muto I n d u s t r i e s , f o r HP-GL p l o t t e r ) , f o r CRT hard copy, 

d a t a t r a n s m i s s i o n o n l y . 

Baud r a t e : 9600, 4800, 2400 and 1200 bps. 

T r a n s f e r system : Data l e n g t h 8 - b i t , no p a r i t y , stop b i t i s 2 - b i t f i x e d , hardware-hand shake. 

S i g n a l s : FG (Frame Ground) 

SD (Send Data) -* p l o t t e r 

RD ( R e c e i v e d a t a ) *- p l o t t e r 

RS (Request to send) -«• p l o t t e r 

CS ( C l e a r to Send) — p l o t t e r 

DR (Data Set Ready) Request to send from p l o t t e r *- p l o t t e r 

ER (Data T e r m i n a l Ready) P e r m i s s i o n to send from p l o t t e r -» p l o t t e r 

SG ( S i g n a l Ground) 

Connections : (DCS-8200 s i d e ) ( P l o t t e r s i d e ) 

1 S h i l d 

2 Blue 

3 Red 

4 Gray 

5 Brown 

6 Y e l l o w 

7 
Q 

B l a c k 

0 
20 Green 

S h i l d 1 

Red 2 SD 

Bl u e 3 RD 

Y e l l o w 4 RS 

Green 5 CS 

Gray 6 DR 

B l a c k 7 
0 

SG 

Brown 

O 
20 ER 
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[Readout section] 
Calendar 

Calendar d i s p l a y : Year, month, day, O'clock and minute ( s e t w i t h panel s w i t c h ) 

C l o c k a c c u r a c y : ±2 min. /month 

B a t t e r y l i f e : approx. 30, 000 hours 

S e t t i n g v a l u e s 

D i s p l a y s •CH1/CH2 S c a l e F a c t o r ( w i t h probe d e t e c t o r ) •GND •V-UNCAL #CH2 INVERT 

•Sweep S c a l e F a c t o r (MAG c o n v e r s i o n ) •H-UNCAL © F o u r o p e r a t i o n s ( + , - , X , + ) 
• S c r o l l Address @AVG times s e t t i n g © T r i g g e r P o i n t ( P o s t - t r i g g e r , P r e - t r i g g e r ) 

•EQU •ROLL •AUTO SET s e t t i n g • P r o g r a m Steps • R E F Memory C o n d i t i o n S e t t i n g 

• T r i g g e r Time • P E A K DETECTOR S e t t i n g 

Cursor 

Cursor mode 

A V I : V o l t a g e d i f f e r e n c e between A REF and ACURSOR due to CHI s c a l e f a c t o r 

A V 2 : V o l t a g e d i f f e r e n c e between A R E F and ACURSOR due to CH2 s c a l e f a c t o r 

A T : Time d i f f e r e n c e between A R E F and ACURSOR due to sweep s c a l e f a c t o r 

1/AT : Frequency between A R E F and ACURSOR due to sweep s c a l e f a c t o r 

RATIO : V o l t a g e r a t i o and time r a t i o between A R E F and A c u r s o r s , supposing 5 - d i v i s i o n on the CRT 

as 100% 

PHASE : Phase d i f f e r e n c e between A R E F and A c u r s o r s , supposing 5 - d i v i s i o n on the CRT as 3 6 0° 

TRACKING : Move A R E F CURSOR and ACURSOR i n p a r a l l e l . 

Cursor measurment 

Measurment a c c u r a c y ±2 % 

Measuring range V e r t i c a l d i r e c t i o n : ±3.6 d i v or more from c e n t e r of CRT 

H o r i z o n t a l d i r e c t i o n : ±4.6 d i v or more from c e n t e r of CRT 

[Other functions] 
Program 

Program range : 

CURSORS, VERT MODE, VOLTS/DIV, y POSITION. AC/DC, GND, POSITION, SWEEP TIME/DIV, X10MAG/EQU, 

HORIZONTAL MODE, TRIGGERING SLOP, TRIGGERING SOURCE, STORAGE, HOLD, PEAK, SINE, LINEAR, T R I G DLY, 

DISP.ADDR, AVG, REF DISP 

No. of s t e p s : Max. 20 s t e p s 

Auto Range 

V e r t i c a l a x i s : 2, 4 and 6 d i v i s i o n s 

H o r i z o n t a l a x i s : 2 and 5 c y c l e s 

PEAK DETECTOR 

MAX v a l u e d i s p l a y 

MIN v a l u e d i s p l a y 

MAX/MIN v a l u e d i s p l a y 

[General specifications] 

Power supply : AC 100, 120, 220, 240V ±10 % (Max. 250V) 50/60 Hz, approx. 75W 

Dimensions : 319 mm wide X 1 3 2 mm high X380 mm deep 

Max. dimensions : 341 mm wide X 1 3 2 mm high X 4 4 2 mm deep 

Weight : Approx. 11 kg 

S p e c i f i c a t i o n s temperature and humi d i t y : 

10 to 35°C, not more than 85% hum i d i t y 

O p e r a t i o n temperature and humi d i t y : 

0 to 40°C, not more than M humidity 

A c c e s s o r i e s : 1 i n s t r u c t i o n manual, 2 PC-33 probes, 1 power cord, 2 Replacement f u s e s . 
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[interface unit! 
GP-IB (Complies w i t h IEEE Standard 488-1978). 

Subsets SHI : ( T r a n s m i s s i o n handshake) a i l f u n c t i o n s 

AH1 : (R e c e p t i o n handshake) a l l f u n c t i o n s 

T5 : ( T a l k e r ) B a s i c t a l k e r , s e r i a l p o l e , and t a l k e r o n l y mode. Has t a l k e r r e l e a s e f u n c t i o n 

w i t h MLA. 

TEO : ( T a l k e r address e x t e n s i o n ) Does not have f u n c t i o n . 

L4 : ( L i s t e n e r ) B a s i c l i s t e n e r . Has l i s t e n e r r e l e a s e f u n c t i o n w i t h MTA. 

LEO : ( L i s t e n e r address e x t e n s i o n ) Does not have f u n c t i o n . 

SRI : ( S e r v i c e r e q u e s t ) Has a l l f u n c t i o n s 

RL2 : (Remote / l o c a l ) Has rem o t e / l o c a l f u n c t i o n . Does not have l o c a l lock out (LLO) f u n c t i o n . 

PPO : ( P a r a l l e l p o l e ) Does not have f u n c t i o n . 

DC1 : (Device c l e a r ) Has a l 1 f u n c t i o n s . 

DTO : (De v i c e t r i g g e r ) Does not have f u n c t i o n 

CO : ( C o n t r o l l e r ) Has no f u n c t i o n s . 

D e l i m i t e r : CR/LF and EOI 

Data code : A S C I I code and b i n a r y code 

S t a t u s b y t e s 

(41H) Waveform w r i t e complete 

(42H) Output f i n i s h e d 

(61H) Command e r r o r 

(62H) Command parameter e r r o r 

(64H) Data e r r o r 



3. PRECAUTIONS 

1 . B e f o r e u s i n g t h i s i n s t r u m e n t , be s u r e to check the power s u p p l y v o l t a g e . On the s e t ' s r e a r s u r f a c e , 

on the l e f t s i d e of the AC input t e r m i n a l , t h e r e i s a f u s e holder and v o l t a g e s w i t c h . The v a l u e t h a t i s 

a l i g n e d next to the arrow on the holder i s the v o l t a g e s e t t i n g . 

Changing the v o l t a g e t h a t i s used may cause t r o u b l e w i t h the i n s t r u m e n t , so p l e a s e be c a r e f u l . A f t e r 

t h i s v o l t a g e has been v e r i f i e d , connect the power cord. I f the power source v o l t a g e changes, r e f e r to 

themaintenance items. 

T 

I n t h i s case, 

the s w i t c h i s 

s e t to 100V. 

2 . Avoid c o n d i t i o n s under the c o n d i t i o n s shown below. 

® P l a c e s s u b j e c t to d i r e c t s u n l i g h t 

© Rooms w i t h h i g h temperature and humidity 

© Rooms w i t h s t r o n g mechanical v i b r a t i o n 

® L o c a t i o n s c l o s e to equipment which ge n e r a t e s s t r o n g magnetic l i n e s of f o r c e or impulse v o l t a g e s . 

© Near l o c a t i o n s where e x p l o s i v e gases a r e generated or s t o r e d . 

3 . Make s u r e t h a t the v o l t a g e s a p p l i e d t o each i n p u t t e r m i n a l do not exceed the maximum i n p u t w i t h s t a n d 

v o l t a g e . 

CHI and CH2 i n p u t : 800V p-p or 400V (DC + AC peak) 

EXT TRIG : 800V p-p or 400V (DC + AC peak) 

A l s o , do not a p p l y e x t e r n a l v o l t a g e s to output t e r m i n a l s . 

4 . Do not i n c r e a s e b r i g h t n e s s beyond the r e q u i r e d l e v e l . 

5 . Do not l e a v e the instrument on f o r long p e r i o d s of time w i t h the b r i g h t n e s s l i n e a d j u s t e d to a spot. 

6 . A v o i d p l a c i n g o b j e c t s on the s e t , b e c a u s e b l o c k i n g the v e n t i l a t i o n h o l e s or f a n v e n t h o l e s may 

i n c r e a s e the temperature i n s i d e the s e t and cause t r o u b l e . 

7 . Do not i n s e r t i t e m s s u c h as w i r e s , p i n s , e t c . , i n the c a s e v e n t i l a t i o n h o l e s or r e a r p a n e l f a n 

v e n t i l a t i o n h o l e s . 

8 . High v o l t a g e s a r e a p p l i e d to the i n s i d e of the machine, so when the c a s e i s to be removed, r e f e r to 

the maintenance items. 

9 . B e f o r e u s i n g t h i s instrument, be s u r e to connect the ground t e r m i n a l to an e a r t h ground. 

10. B e c a u s e t h e r e i s a READOUT d e t e c t o r t e r m i n a l on the a c c e s s o r y PC-33 probe, i t can be s c r a t c h e d by 

u s i n g i t w i t h o t h e r i n s t r u m e n t s , so a v o i d t h i s . 

7 



11. The c a l e n d a r and time d i s p l a y s were a d j u s t e d a t the time of shipment, i f there a r e e r r o r s a t the time of 

purchase, p l e a s e a d j u s t them ( R e f e r to maintenance and adjustment i t e m s ) . 

12. The c a l e n d a r , time and panel s e t t i n g s a r e backed up by an i n t e r n a l b a t t e r y , and when the b a t t e r y l i f e 

n e a r s the end of i t s l i f e , a " B a t t e r y Down" d i s p l a y appears w i t h the c a l e n d a r and time d i s p l a y . A l s o , 

the r e a r panel s e t t i n g s cannot be m a i n t a i n e d i n the "Power Off" s t a t e , and the i n i t i a l s e t t i n g s ( s e e 

below) a r e r e t u r n e d to. I n t h i s c a s e , the b a t t e r y must be r e p l a c e d , so p l e a s e c o n t a c t the Kenwood 

d e a l e r from whom you purchased the instrument. 

[ I n i t i a l s e t t i n g s ] 

13. P l e a s e a 11ow about 5 seconds between t u r n i n g the POWER s w i t c h on and o f f . When the s w i t c h i s t u r n e d 

on and o f f s u c c e s s i v e l y , the i n s t r u m e n t may not o p e r a t e p r o p e r l y . A l s o , due to n o i s e from o u t s i d e , 

i n c o n s i s t e n c i e s may occur i n panel s e t t i n g s , and i n t h i s case, t u r n o f f the power s w i t c h , and t u r n i t on 

agai n a f t e r about 5 seconds. At t h i s time, the s e t t i n g s w i l l r e t u r n to the i n i t i a l s e t t i n g s or to the 

pr e v i o u s c o r r e c t s e t t i n g s . 
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STORAGE - OFF (REAL s t a t e ) 

VERTICAL MODE - CHI 

CHI AC-DC - AC 

H-MODE - AUTO 

TRIG-SOURCE - CHI 

TRIG-COUPLING - AC 

TRIG-SLOP - + 
CHI VOLTS/DIV - 50MV/div 

SWEEP TIME/DIV -» 50/is/div 



4. PANEL EXPLANATION 

® POWER M ON/ 1 OFF Switch 

T h i s i s the power s w i t c h . When i t i s pushed i n , the power sup p l y i s on, and when i t i s pushed a g a i n and 

r e l e a s e d , the power i s o f f . 

® INTEN (REAL) Control 

T h i s i s used to a d j u s t the i n t e n s i t y of the t r a c e l i n e . 

When i t i s turned c l o c k w i s e , the b r i g h t n e s s i n c r e a s e s . 

® INTEN (READOUT) Control 

T h i s i s used to a d j u s t the i n t e n s i t y of the readout. When i t i s turned c l o c k w i s e the b r i g h t n e s s i n c r e a s e s , 

and when i t i s turned c o u n t e r c l o c k w i s e the readout i s turned o f f , and the c h a r a c t e r s disappear. 

® FOCUS/PULL ASTIG Control 

FOCUS : T h i s i s the focus adjustment. 

ASTIG : When the knob i s p u l l e d outward, the a s t i g m a t i s m of the t r a c e or the spot can be a d j u s t e d . I t 

i s used to a d j u s t both the f o c u s and the waveform to t h e i r optimum appearance, and i s a d j u s t e d 

so t h a t the spot appears round. 

© SCALE/ILLU1/PULL TRACE ROTA Control 

SCALE ILLUM : T h i s i s used t o a d j u s t t h e i n t e n s i t y o f the s c a l e on t h e CRT. When t h e p h o t o g r a p h 

background l i g h t i s too i n t e n s e , h a l a t i o n o c c u r s . I n t h i s c a s e , a d j u s t the i n t e n s i t y w i t h 

t h i s knob. 

TRACE ROTA : T h i s i s used to a d j u s t t h e s l o p e o f the h o r i z o n t a l t r a c e l i n e . A d j u s t t h i s when t h e 

t r a c e l i n e s l a n t s due to the e f f e c t of ground magnetism, e t c . 

F i g . 1 

4-1 Front Panel 
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® CHI INPUT Terminal 

T h i s i s the v e r t i c a l a x i s i n p u t t e r m i n a l of C H I . T h i s i s the i n p u t f o r the Y a x i s d u r i n g the X-Y 

o p e r a t i o n . 

® CH2 INPUT 

T h i s i s the v e r t i c a l a x i s i n p u t t e r m i n a l of CH2. T h i s i s the i n p u t f o r the X a x i s d u r i n g the X-Y 

o p e r a t i o n . 

® _L Ground Terminal/Binding Post 

T h i s i s the instrument ground t e r m i n a l . 

® CAL IV p-p 1kHz 

T h i s o u t p u t s a TV p-p, 1kHz p o s i t i v e s q u a r e wave f o r c a l i b r a t i o n . B e f o r e u s i n g a p r o b e , a l w a y s 

c a l i b r a t e i t u s i n g t h i s t e r m i n a l . A probe t h a t i s not p r o p e r l y c a l i b r a t e d w i 1 1 not p r o v i d e c o r r e c t 

measurements. 

© EXT. TRIG Terminal 

T h i s i s the input t e r m i n a l f o r an e x t e r n a l t r i g g e r s i g n a l . 

To use e x t e r n a l t r i g g e r , s e t the SOURCE s w i t c h to EXT and a p p l y the e x t e r n a l t r i g g e r s i g n a l to t h i s 

t e r m i n a l . 

© CH1 y POSITION Control 

T h i s i s used to a d j u s t the v e r t i c a l p o s i t i o n of the CHI waveform shown on the CRT. I n the X-Y o p e r a t i o n , 

t h i s c o n t r o l s the p o s i t i o n of the Y a x i s . I n the s t o r a g e mode RUN s t a t e (when the WRITE LED ® i s 

l i t ) , t h i s the CHI DC OFFSET c o n t r o l , and c o n t r o l s the DC l e v e l of the i n p u t s i g n a l . When i t i s turned 

c l o c k w i s e , the DC l e v e l i s i n c r e a s e d w i t h r e s p e c t to the GND l e v e l , and when tur n e d c o u n t e r c l o c k w i s e , a 

n e g a t i v e DC l e v e l i s added. 

During HOLD, i t i s used to a d j u s t the v e r t i c a l p o s i t i o n of the CHI wave form shown on the CRT. When a REF 

wave form i s d i s p l a y e d and the REF POSI LED ® i s l i t , t h i s c o n t r o l i s used to a d j u s t t h e v e r t i c a l 

p o s i t i o n of the CHI waveform d i s p l a y e d on the CRT. 

© CH1 VOLTS/DIV Control 

The v e r t i c a l s e n s i t i v i t y i s a d j u s t e d by t u r n i n g the knob of the CHI v e r t i c a l a x i s a t t e n u a t o r . T h i s knob 

i s used to a d j u s t the s e n s i t i v i t y from l V / d i v to 5 V / d i v (when the READOUT PC-33 Probe i s used, lOmV to 

50V) i n 1-2-5 s t e p s . 

When the VARIABLE © c o n t r o l i s s e t to the CAL p o s i t i o n , the c a l i b r a t e d v e r t i c a l a x i s s e n s i t i v i t y i s 

o b t a i n e d . T h i s i s the Y a x i s c o n t r o l d u r i n g the X-Y o p e r a t i o n . V e r i f y the v e r t i c a l a x i s s e n s i t i v i t y w i t h 

the CRT READOUT. 

© CH1 VARIABLE Control 

T h i s the CHI v e r t i c a l a x i s a t t e n u a t i o n adjustment c o n t r o l . I t p r o v i d e s continuous c o n t r o l over the VOLTS/ 

DIV range. I n i t s extreme c l o c k w i s e CAL p o s i t i o n , the a t t e n u a t o r i s c a l i b r a t e d . I n the X-Y o p e r a t i o n , 

t h i s i s the Y a x i s a t t e n u a t i o n adjustment c o n t r o l . 
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mm 
When b a s i c a r i t h m e t i c o p e r a t i o n s a r e p e r f o r m e d i n the STORAGE mode, and t h e n the HOLD s t a t e i s 

entered, the v e r t i c a l p o s i t i o n i s a d j u s t e d w i t h the CHI POSITION c o n t r o l . 



© CH1 AC/DC Switch 

T h i s i s used the method of c o u p l i n g of the CHI v e r t i c a l a x i s i n p u t s i g n a l , and s e r v e s as the Y a x i s 

input s e l e c t o r i n the X-Y o p e r a t i o n . When the s w i t c h i s pressed, the LED l i g h t s , the input s i g n a l uses AC 

c o u p l i n g , and the DC component of the s i g n a l i s removed. When the s w i t c h i s p r e s s e d a g a i n and r e l e a s e d , 

the LED goes out, DC c o u p l i n g i s used f o r the inp u t s i g n a l and the DC component of the s i g n a l can a l s o 

be observed. 

r — NOTE — — • — • • • • • — | 

When the GND LED © i s l i t , t h e i n p u t s i g n a l i s i s o l a t e d from t h e v e r t i c a l a m p l i f i e r , and the 

v e r t i c a l a m p l i f i e r input i s grounded. 

© CH1 GND 

When t h i s s w i t c h i s p r e s s e d , the inp u t s i g n a l i s i s o l a t e d from the v e r t i c a l a m p l i f i e r , and the a m p l i f i e r 

i n p u t i s grounded, and the ground p o t e n t i a l can be v e r i f i e d . When the s w i t c h e d i s p r e s s e d a g a i n , the 

LED goes out and the CHI input s i g n a l i s connected to the v e r t i c a l a m p l i f i e r . 

© CH2 y POSITION Control 

T h i s i s used to a d j u s t the v e r t i c a l p o s i t i o n of the CH2 waveform d i s p l a y e d on the s c r e e n . For CH2, the 

o p e r a t i o n i s the same as t h a t of CHI * POSITION f o r CHI. 

© CH2 VOLTS/DIV Control 

T h i s i s the v e r t i c a l a t t e n u a t o r f o r CH2. T h i s o p e r a t e s the same as CHI VOLTS/DIV ® f o r CHI, and i s the X 

a x i s a t t e n u a t o r i n the X-Y o p e r a t i o n . 
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F i g . 2 

NOTE 

•The X a x i s p o s i t i o n i n the X-Y o p e r a t i o n i s a d j u s t e d w i t h POSITION @. 

• I n the X-Y o p e r a t i o n i n the s t o r a g e mode, the c e n t e r of the CH2 * POSITION becomes the c e n t e r of 

the X a x i s . 



© CH2 VARIABLE 

T h i s i s the v e r t i c a l a t t e n u a t i o n adjustment c o n t r o l f o r CH2. T h i s o p e r a t e s the same as CHI VARIABLE © 

fo r CHI, and i s the X a x i s a t t e n u a t i o n adjustment c o n t r o l i n the X-Y o p e r a t i o n . 

© CH2 AC/DC Switch 

T h i s i s used i n the method of c o u p l i n g of the CH2 v e r t i c a l a x i s i n p u t s i g n a l , and s e r v e s as the Y a x i s 

input s e l e c t o r i n the X-Y o p e r a t i o n . I t s o p e r a t i o n i s the same as t h a t of the CHI AC/DC s w i t c h ® . 

® CH2 GND S w i t c h 

T h i s i s the ground s w i t c h f o r CH2. The o p e r a t i o n i s the same as t h a t of the CHI GND s w i t c h © . 

© VERTICAL MODE (V-MODE) Switches 

They a r e used to s e l e c t the v e r t i c a l a x i s o p e r a t i o n mode. When a s w i t c h i s p r e s s e d , the LED l i g h t s to 

i n d i c a t e t h a t t h i s channel i s s e l e c t e d . When a l i g h t e d s w i t c h i s pr e s s e d a g a i n , the LED goes out, and the 

channel s e l e c t i o n i s c a n c e l l e d . 

CHI : CHI input s i g n a l i s d i s p l a y e d on the CRT. 

CH2 : CH2 input s i g n a l i s d i s p l a y e d on the CRT. 

ADD/+ : The a l g e b r a i c sum of CHI and CH2 s i g n a l s i s d i s p l a y e d on the CRT, but when the CH2 INV i s 

s e t , the d i f f e r e n c e between CHI and CH2 i s d i s p l a y e d . 

CH2 I N V / - : When the s w i t c h i s p r e s s e d , the LED 1 i g h t s , the p o l a r i t y of the CH2 s i g n a l i s r e v e r s e d , 

and the normal s t a t e i s r e s t o r e d . 

I NOTE 1 

I n the X-Y mode, the CH2 INV cannot be s e l e c t e d . 

A L T / x : CHI and CH2 s i g n a l s a r e a l t e r n a t e l y d i s p l a y e d on the CRT. 

C H O P / ' : CHI and CH2 s i g n a l s a r e d i s p l a y e d on the CRT w i t h the 250 kHz chopping system. 

I NOTE
 :

 • • 1 

Chopping i s not a c t i v a t e d i n the s i n g l e - t r a c e mode. When s w i t c h i n g from d u a l - t r a c e to the s i n g l e 

- t r a c e mode, the CHOP LED goes o u t . I t l i g h t s a g a i n , and chopping i s a c t i v a t e d when d u a l - t r a c e 

o p e r a t i o n i s s e l e c t e d a g a i n . 

The o p e r a t i o n s l i s t e d below can be operated i n the stor a g e mode. 

CHI : CHI s t o r a g e waveform i s d i s p l a y e d on the CRT. 

CH2 : CH2 s t o r a g e waveform i s d i s p l a y e d on the CRT. 

ADD/+ : The CHI and CH2 s t o r a g e waveforms a r e added t o g e t h e r and d i s p l a y e d on the s c r e e n , but when 

CH2 INV i s s e t , the d i f f e r e n c e between CHI and CH2 i s d i s p l a y e d . 

CH2 I N V / - : CH2 stor a g e waveform i s s u b t r a c t e d from CHI s t o r a g e waveform, and the r e s u l t i s d i s p l a y e d on 

the CRT. 

I NOTE • • 1 

CH2 INV cannot be s e t i n the st o r a g e mode. The CH2 INV s e t t i n g must be made i n the R e a l - t i m e mode. 

A L T / x : The product of a m u l t i p l i c a t i o n o p e r a t i o n of CHI and CH s t o r a g e waveforms i s d i s p l a y e d on 

the CRT. 

CHOP/H- : The q u o t i e n t of a d i v i s i o n o p e r a t i o n of CHI and CH2 s t o r a g e waveforms i s d i s p l a y e d on the 

CRT. 

i NOTE • 1 

• I n the a r i t h m e t i c o p e r a t i o n s i n the st o r a g e mode, make the c a l c u l a t i o n s assuming t h a t the l e v e l i n 

the c e n t e r o f the CRT i s 0. 

• I n the d u a l - t r a c e mode, when s w i t c h i n g from the t r i g g e r i n p u t standby s t a t e to the a r i t h m e t i c 

o p e r a t i o n mode, the s w i t c h i n g can be a c t i v a t e d from the f o l l o w i n g t r i g g e r s i g n a l s . 
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® POSITION Control 

T h i s i s t h e h o r i z o n t a l p o s i t i o n a d j u s t m e n t c o n t r o l , and i t can be used to s h i f t the waveform i n the 

h o r i z o n t a l d i r e c t i o n . During the X-Y o p e r a t i o n , i t i s the X a x i s h o r i z o n t a l p o s i t i o n adjustment c o n t r o l . 

© SWEEP TIME/DIV Control 

I n the r e a l - t i m e mode, the sweep time can be s w i t c h e d from 0 . 5 s / d i v to 0.1/us/div i n s t e p s of 1-2-5 i n 

21 ranges. I n the extreme c l o c k w i s e p o s i t i o n of VARIABLE C o n t r o l © , the c a l i b r a t e d v a l u e i s i n d i c a t e d . 

V e r i f y the sweep time v a l u e w i t h the READOUT d i s p l a y on the CRT. When the H-MODE © C o n t r o l i s s e t to X-Y, 

the SWEEP TIME /DIV d i s p l a y d i s a p p e a r s , and X-Y i s d i s p l a y e d . 

The o p e r a t i o n s shown below can be performed i n the s t o r a g e mode. 

500s/div — Q.2s/div 

ROLL 
0. ls/div ~ 0.1/is/div 

NORM 
5/<s/di v ~~ 20ns/div 

500s/div ~ 0. Ims/div 

PEAK 

0. ls/div ~ 20ns/div 

AVG 

ROLL mode : T h i s mode i s e n t e r e d a u t o m a t i c a l l y when the SWEEP TIME/DIV C o n t r o l © i s s e t to 500s to 

0. 2 s / d i v . 

| NOTE • • — • 1 

When the V-MODE C o n t r o l © i s s e t f o r s i n g l e - s w e e p , and HOLD i s p r e s s e d , because the 2-channel syn c , 

sampling system i s used i n the ROLL mode, the da t a of the channel t h a t i s not s e l e c t e d i s r e w r i t t e n . 

NORMAL mode : T h i s normal s a m p l i n g mode i s a c t i v a t e d when the SWEEP TIME/DIV C o n t r o l © i s s e t to 0. I s 

t o 0. l//s/div. 

j NOTE ^ ^ ^ ^ 1 

Because the 5 / f i / d i v to 0. l s / d i v v a l u e s a r e i n the m a g n i f i c a t i o n range, the r e s o l u t i o n i s lowered, 

so i f o b s e r v a t i o n i s d i f f i c u l t , use i n t e r p o l a t i o n (SINE ® or LINEAR ® ) . 

EQUIVALENT SAMPLING mode: When SWEEP TIME/DIV C o n t r o l © i s s e t to 5 / ^ / d i v to 0.1 ̂ s / d i v , and the EQU ® 

i s p r e s s e d , the EQUIVALENT SAMPLING mode i s a c t i v a t e d . T h i s mode i s i n t h e 

5/-s/div to 20ns/ d i v sweep time range. 

r NOTE • -j 

When HOLD ® i s s e l e c t e d i n the ROLL, NORMAL or EQUIVALENT SAMPLING modes, the m a g n i f i c a t i o n and 

r e d u c t i o n modes a r e a c t i v a t e d , and to s e l e c t o ther modes, the HOLD ® must be c a n c e l l e d . 

PEAK mode : When the SWEEP TIME/DIV © C o n t r o l i s s e t to 5 0 0 s / d i v to 0. I m s / d i v , and PEAK ® i s pressed,, 

the peak d e t e c t o r mode i s a c t i v a t e d . 

AVG mode : When the SWEEP TIME/DIV © Con t r o l i s s e t to 0 . l s / d i v to 20n s / d i v , and AVG ® i s pressed, the 

average d e t e c t o r mode i s a c t i v a t e d . 

© SWEEP VARIABLE Control 

T h i s i s the f i n e a djustment c o n t r o l f o r the sweep time. I t p r o v i d e s c o n t i n u o u s c o n t r o l throughout the 

TIME SWEEP/DIV range. I n the extreme c l o c k w i s e CAL p o s i t i o n , the sweep time can be c a l i b r a t e d , but i n the 

st o r a g e mode ( e x c e p t f o r the EQUIVALENT SAMPLING mode), the c a l i b r a t i o n s t a t e i s a c t i v a t e d but adjustments 

cannot be made. 
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) x 10MAG/EOU Switch 

R e a l - t i m e mode: When the s w i t c h i s p r e s s e d , the LED l i g h t s , and the sweep time can be made 10 tim e s as 

f a s t . I f the s w i t c h i s pressed a g a i n , the LED goes out and the normal mode i s r e t u r n e d to. 

Storage mode : When the SWEEP TIME/DIV C o n t r o l i s s e t to 5 ^ s / d i v to 0.1 / s / d i v and t h i s s w i t c h i s 

p r e s s e d , the LED l i g h t s and the EQUIVALENT SAMPLING mode i s a c t i v a t e d . I n t h i s mode, 

the SWEEP TIME/DIV operates between 5 p s / d i v and 20n s / d i v . 

When the s w i t c h i s pressed ag a i n , and the LED i s l i t , or when the SWEEP TIME/DIV i s i n the 

10/is/div range and the LED i s l i t , the NORMAL mode i s a c t i v a t e d . 

| NOTE • j 

When HOLD ® i s s e l e c t e d , the mode cannot be s w i t c h e d from the EQUIVALENT SAMPLING to NORMAL, so the 

HOLD ® must be c a n c e l l e d to make t h i s s w i t c h . 

) HORIZONTAL MODE (H-MODE) SWITCHES 

F I X : When t h i s s w i t c h i s p r e s s e d , the LED l i g h t s and the t r i g g e r l e v e l becomes f i x e d . When 

the s w i t c h i s pressed ag a i n , the LED goes out and the normal s t a t e i s r e t u r n e d to. 

X-Y : When t h i s s w i t c h i s p r e s s e d , t h e LED l i g h t s and the X-Y O s c i l l o s c o p e o p e r a t i o n i s 

a c t i v a t e d , i n w h i c h CHI i s the Y a x i s and CH2 i s the X a x i s . T h i s X-Y o p e r a t i o n has 

no r e l a t i o n to the s e t t i n g of the v e r t i c a l a x i s mode. When the s w i t c h i s p r e s s e d a g a i n , 

the LED goes out and the d u a l - t r a c e d i s p l a y i s a c t i v a t e d . 

B ecause the c a p a c i t y of the memory i n the s t o r a g e mode i s 2 KW, the m a g n i f i c a t i o n and 

r e d u c t i o n of the HOLD cannot be performed. 

AUTO/NORM : When t h i s s w i t c h i s pressed, the LED l i g h t s and the AUTO s t a t e i s en t e r e d . Sweep can be 

performed w i t h the t r i g g e r s i g n a l , but when t h e r e i s no t r i g g e r s i g n a l , the sweep i s 

f r e e - r u n n i n g , and the b r i g h t l i n e a p p e a r s . When t h i s s w i t c h i s p r e s s e d a g a i n , t h e 

NORMAL s t a t e i s r e t u r n e d to. The sweep can be performed w i t h the t r i g g e r s i g n a l , but, 

u n l i k e the AUTO s t a t e , i f t h e r e i s no s u i t a b l e t r i g g e r s i g n a l , the t r a c e l i n e does not 

appear. 

F i g . 3 
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SINGLE : When t h i s s w i t c h i s p r e s s e d , the LED l i g h t s and the single-sweep o p e r a t i o n i s a c t i v a t e d . 

T h i s a l s o s e r v e s as a r e s e t s w i t c h d u r i n g the si n g l e - s w e e p o p e r a t i o n . When the s i n g l e 

-sweep mode s e t t i n g i s r e l e a s e d , p r e s s the AUTO/NORM s w i t c h to s e l e c t the AUTO s e t t i n g . 

I n the STORAGE mode, the single-sweep t r i g g e r input time i s d i s p l a y e d . 

When a t r i g g e r s i g n a l i s input from the SINGLE-READY s t a t e , a "T" i s d i s p l a y e d b e f o r e 

the time d i s p l a y i n the upper l e f t p a r t of the CRT, and the t r i g g e r s i g n a l time i s d i s p l 

ayed u n t i l e i t h e r the SINGLE-READY s t a t e or the AUTO/NORM sweep i s a c t i v a t e d . 

READY : When the SINGLE s w i t c h i s pressed during the single-sweep o p e r a t i o n , the LED l i g h t s , the 

READY s t a t e i s i n e f f e c t , and the LED remains l i t u n t i l the sweep, i s f i n i s h e d . 

AUTO/NORM+SINGLE: When the AUTO/NORM and SINGLE s w i t c h e s a r e p r e s s e d a t the same time, The LED l i g h t s , and 

the c a l e n d a r and c l o c k c o r r e c t i o n mode i s i n e f f e c t . When s e t t i n g s a r e made i n t h i s 

s t a t e , the o r i g i n a l mode w i l l be r e t u r n e d to a u t o m a t i c a l l y i n about 5 seconds. 

• Calendar and c l o c k ON/OFF 

I f t h e AUTO/NORM swi t c h i s p r e s s e d i n t he c o r r e c t i o n mode, i f t he c a l e n d a r and 

c l o c k a r e d i s p l a y e d , they w i l l d i s a p p e a r , and i f t h e y a r e not d i s p l a y e d , the s t a t e 

i n which they a r e d i s p l a y e d w i l l be r e t u r n e d to. 

"C a l e n d a r and c l o c k c o r r e c t i o n 

I f the SINGLE s w i t c h i s p r e s s e d i n the c o r r e c t i o n mode, the "month" p o r t i o n of the 

cal e n d a r and c l o c k d i s p l a y w i l l f l a s h . 

The "month" s e t t i n g s a r e made w i t h the SWEEP TIME/DIV C o n t r o l © . 

When the SINGLE s w i t c h i s p r e s s e d a g a i n , the f l a s h i n g p o r t i o n s w i t c h e s to the "Day" 

d i s p l a y , and the "day" s e t t i n g s can be performed w i t h the SWEEP TIME/DIV C o n t r o l © . 

T h i s o p e r a t i o n i s r e p e a t e d u n t i l a l l the s e t t i n g s through the "minute" s e t t i n g a r e 

made. Then, when t h e SINGLE s w i t c h i s p r e s s e d a g a i n , t h e c a l e n d a r and c l o c k 

c o r r e c t i o n mode i s f i n i s h e d , and the o r i g i n a l mode i s r e t u r n e d to. 

At t h i s time, the minute u n i t s becomes 0 seconds. 

I NOTE • • • • • • 1 

T h i s cannot be performed when s e t to SINGLE sweep, so do i t a f t e r changing the s e t t i n g to AUTO sweep. 

'. , , , , 

© TRIGGERING SOURCE S w i t c h 

T h i s i s used to s e l e c t the t r i g g e r i n g s o u r c e . When s w i t c h V i s p r e s s e d , the s e l e c t e d LED moves downward 

i n sequence, and a f t e r EXT. moves to CHI. 

CHI : The CHI v e r t i c a l input s i g n a l becomes the t r i g g e r s i g n a l . 

CH2 : The CH2 v e r t i c a l input s i g n a l becomes the t r i g g e r s i g n a l . 

LINE : The t r i g g e r i n g i s sync h r o n i z e d w i t h the commercial power source frequency. 

1 NOTE • • • • • j 

The COUPLING ® i s s e t to AC. I f another s i g n a l s o u r c e i s s e l e c t e d , the p r e v i o u s s t a t e i s r e t u r n e d 

to. 

EXT : The s i g n a l a p p l i e d to EXT. TRIGGER ® becomes the sync, s i g n a l . 

® TRIGGERING COUPLING S w i t c h e s 

These a r e used t o s e l e c t the c o u p l i n g mode of the t r i g g e r s i g n a l . When the V s w i t c h i s p r e s s e d , the 

s e l e c t e d LED moves downward i n sequence, and a f t e r the TV-H, moves to AC. 

AC : The t r i g g e r s i g n a l of the sweep i s AC coupled, and the DC component i s removed. 

H F r e j : The t r i g g e r s i g n a l o f t h e sweep i s c o u p l e d t h r o u g h a l o w - p a s s f i l t e r t o t h e s y n c , c i r c u i t . 

Because the hi g h frequency component i s a t t e n u a t e d , the low fre q u e n c y component can be t r i g g e r e d 

s t a b l y . 

DC : The t r i g g e r s i g n a l of the sweep i s DC coupled to the sync, c i r c u i t , and t r i g g e r i n g i n elud e s the 

DC component. 
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TV-V : T r i g g e r e d by the v e r t i c a l sync, s i g n a l of the vi d e o s i g n a l s . 

TV-H : T r i g g e r e d by the h o r i z o n t a l sync, s i g n a l of the video s i g n a l s . 

© TRIGGERING SLOPE Switch 

T h i s i s the s y n c , p o l a r i t y s e l e c t o r s w i t c h f o r the sweep s i g n a l . When the s w i t c h i s p r e s s e d , the LED 

l i g h t s , and t r i g g e r i n g a t the t r a i l i n g edge of the i n p u t waveform i s s e l e c t e d . When t h e s w i t c h i s 

pressed a g a i n , the LED goes out, and t r i g g e r i n g a t the l e a d i n g edge of the input waveform i s s e l e c t e d . 

® TRIGGERING LEVEL Control 

T h i s i s the t r i g g e r i n g l e v e l c o n t r o l f o r the sweep. I t i s used to s e t a s t a r t i n g p o i n t f o r the sweep on 

the s l o p e of the t r i g g e r i n g s i g n a l waveform. I f COUPLING S w i t c h ® i s s e t to TV, and the TV-H and H-MODE 

Switc h e s @ a r e s e t to F I X , t r i g g e r i n g l e v e l adjustment i s unnecessary. 

© CURSORS (CURSOR MODE) S w i t c h e s 

These a r e used to s e l e c t the c u r s o r measurement mode. 

When the 3 LEDs a r e o f f , the c u r s o r measurement mode i s o f f . At t h i s time, the c u r s o r , c u r s o r measured 

mode and c u r s o r measurement v a l u e a re not d i s p l a y e d on the CRT. 

When the c u r s o r measurement mode i s s e t to o f f , p r e s s i n g the LED t h a t i s l i t ( A V I , A V 2 , A T « 1 / A T ) 

the LED to go out. 

A V I : Two c u r s o r s a r e d i s p l a y e d i n the h o r i z o n t a l d i r e c t i o n on the CRT, and the v o l t a g e d i f f e r e n c e 

and v o l t a g e r a t i o between t h e s e c u r s o r s a r e d i s p l a y e d i n t he upper r i g h t p a r t o f t h e 

s c r e e n f o l l o w i n g the c u r s o r measurement mode. 

When the CHI VARIABLE C o n t r o l © i s i n the CAL s t a t e , v o l t a g e measurements a r e made, and the 

v a l u e c a l c u l a t e d a c c o r d i n g to t he s e t t i n g o f t he CHI VOLTS/DIV C o n t r o l © i s d i s p l a y e d 

a f t e r the A V I . 

When the CHI VARIABLE C o n t r o l © i s i n the UNCAL s t a t e , v o l t a g e r a t i o measurements a r e made. 

v a l u e c a l c u l a t e d u s i n g the 5 d i v . 1001 as a standard a r e d i s p l a y e d a f t e r the RATIO. 

When the A c u r s o r i s below the A R E F c u r s o r , a minus v a l u e i s d i s p l a y e d . 

| NOTE 1 

When the V-MODE S w i t c h e s a r e s e t to CH-2, no s e l e c t i o n can be made. When the s e t t i n g i s 

ADD, and t h e VOLTS/DIV o f CHI and CH2 a r e i n t h e same r a n g e , v o l t a g e d i f f e r e n c e 

measurements a r e made, and when not i n the same range, v o l t a g e r a t i o measurements a r e 

made. 

AV2 : Two c u r s o r s a r e d i s p l a y e d i n t h e h o r i z o n t a l d i r e c t i o n on t h e CRT, and t h e v o l t a g e d i f 

f e r e n c e and v o l t a g e r a t i o between t h e s e c u r s o r s a r e d i s p l a y e d i n the upper r i g h t p a r t of 

the s c r e e n f o l l o w i n g the c u r s o r measurement mode. 

When the CH2 VARIABLE C o n t r o l © i s i n the CAL s t a t e , v o l t a g e measurements a r e made, and the 

v a l u e c a l c u l a t e d a c c o r d i n g to t he s e t t i n g of t he CH2 VOLTS/DIV C o n t r o l © i s d i s p l a y e d 

a f t e r the AV2. 

When the CH2 VARIABLE C o n t r o l © i s i n the UNCAL s t a t e , v o l t a g e r a t i o measurements a r e made, 

v a l u e c a l c u l a t e d u s i n g the 5 d i v . 100% as a sta n d a r d a r e d i s p l a y e d a f t e r the RATIO. 

When the A c u r s o r i s below the A R E F c u r s o r , a minus v a l u e i s d i s p l a y e d . 

| NOTE 1 

CD When the V-MODE S w i t c h e s a r e s e t to CHI, no s e l e c t i o n can be made. When the s e t t i n g 

i s ADD, and the VOLTS/DIV of CHI and CH2 a r e i n the same range, v o l t a g e d i f f e r e n c e 

measurements a r e made, and when not i n the same range, v o l t a g e r a t i o measurements 

a r e made. 

© When the H-MODE s w i t c h e s a re s e t to X-Y, the X - a x i s measurements a re performed. 



A T • 1/AT: E a c h t i m e t h i s s w i t c h i s p r e s s e d , a A T -* 1 / A T -» OFF -* A T se q u e n c e i s p e r f o r m e d . 

V e r i f y the c u r s o r measurement mode w i t h the CRT READOUT. 

| NOTE • 1 
When the H-MODE S w i t c h e s © a r e s e t to X-Y, the A T s i d e and 1 / A T s i d e measurements 

cannot be made. 

A T : Two c u r s o r s a r e d i s p l a y e d i n the h o r i z o n t a l d i r e c t i o n on t h e CRT, and the time d i f f e r e n c e 

and time r a t i o between t h e s e c u r s o r s a r e d i s p l a y e d i n the upper r i g h t p a r t o f the s c r e e n 

f o l l o w i n g the c u r s o r measurement mode. 

When the SWEEP VARIABLE Control ® i s i n the CAL s t a t e , time d i f f e r e n c e measurements a re made, 

and t h e v a l u e c a l c u l a t e d a c c o r d i n g t o t h e s e t t i n g o f t h e SWEEP TIME/DIV C o n t r o l © i s 

d i s p l a y e d a f t e r the A T . 

When the SWEEP VARIABLE C o n t r o l © i s i n the UNCAL s t a t e , time r a t i o measurements a r e made, 

and the v a l u e c a l c u l a t e d u s i n g the 5 d i v . 100% as a s t a n d a r d i s d i s p l a y e d a f t e r the RATIO. 

When the A c u r s o r i s on the l e f t of the A R E F c u r s o r , a minus v a l u e i s d i s p l a y e d . 

1/AT : Two c u r s o r s a r e d i s p l a y e d i n the h o r i z o n t a l d i r e c t i o n on t he CRT, and the f r e q u e n c y and 

phase d i f f e r e n c e between these c u r s o r s a r e d i s p l a y e d i n the upper r i g h t p a r t of the s c r e e n 

f o l l o w i n g the c u r s o r measurement mode. 

When the SWEEP VARIABLE C o n t r o l ® i s i n the CAL s t a t e , f r e q u e n c y measurements a r e made, and 

the v a l u e c a l c u l a t e d a c c o r d i n g to the s e t t i n g of the SWEEP TIME/DIV C o n t r o l © i s d i s p l a y e d 

a f t e r the A T . 

When the SWEEP VARIABLE C o n t r o l ® i s i n the UNCAL s t a t e , phase d i f f e r e n c e measurements a r e 

made, and the v a l u e c a l c u l a t e d u s i n g the 5 d i v . 3 6 0° as a s t a n d a r d i s d i s p l a y e d a f t e r t h e 

PHASE. 

When t h e A c u r s o r i s on t h e l e f t o f t h e A R E F c u r s o r , a m i n u s v a l u e i s d i s p l a y e d . 

However, the a b s o l u t e v a l u e of the frequency i s d i s p l a y e d . 

| NOTE • • ^ -J 
W i t h t h e 1 / A T , when the 2 c u r s o r s come c l o s e t o g e t h e r , and the measurement l i m i t i s 

exceeded, a " ? " appears before the measured v a l u e , showing t h a t the v a l u e i s i n v a l i d . 

TRACK : When the t r a c k i n g s w i t c h i s p r e s s e d , t h e LED 1 i g h t s , the t r a c k i n g mode i s a c t i v a t e d , and 

when i t i s pressed a g a i n , the LED goes out and the normal mode i s ret u r n e d to. I n the t r a c k i n g 

mode, the A R E F knob can be used to move the A R E F and the A c u r s o r a t the same time i n 

p a r a l l e l (The c u r s o r measurement v a l u e remains as i t i s ) . 

When e i t h e r the A R E F or the A c u r s o r i s moved to the edge of the CRT, i t cannot be moved any 

f u r t h e r . A l s o , t h e A knob c an be used to move t h e A c u r s o r i n d e p e n d e n t l y ( T h e c u r s o r 

measured v a l u e changes). 

A V 1 + AV2: I n the st o r a g e mode when PEAK i s i n a p o s i t i o n other than ON: 

When A V I and A V 2 s w i t c h e s a r e p r e s s e d s i m u l t a n e o u s l y , both LEDs l i g h t , AUTO SET mode and 

th e c o n s t a n t s e t t i n g mode a r e a c t i v a t e d . When s e t t i n g s a r e not made i n t h i s s t a t e , the 

o r i g i n a l mode i s r e t u r n e d to a f t e r about 5 seconds. I n the s e t t i n g mode, a "M0DE:VH V:2 

H:2" d i s p l a y i s show i n the upper r i g h t p a r t on the CRT, and when t he A T * 1/AT s w i t c h i s 

p r e s s e d , the c o l o n b e f o r e the VH p a r t of the d i s p l a y f l a s h e s . When the A R E F C o n t r o l ® i s 

turn e d c o u n t e r c l o c k w i s e , the d i s p l a y changes from VH to H to V. 

VH: The v e r t i c a l and h o r i z o n t a l range AUTO SET o p e r a t i o n i s a c t i v a t e d . 

H : The v e r t i c a l r a n g e r e m a i n s as i t i s and the h o r i z o n t a l AUTO SET o p e r a t i o n o n l y i s 

a c t i v a t e d . 

V : The h o r i z o n t a l range r e m a i n s a s i t i s and t h e v e r t i c a l AUTO SET o p e r a t i o n o n l y i s 

a c t i v a t e d . 

When the A T « 1 / A T s w i t c h i s p r e s s e d a g a i n , the f l a s h i n g s h i f t s to t he c o l o n b e f o r e t h e 
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c o n s t a n t v a l u e of V. When the A R E F C o n t r o l @ i s t u r n e d c l o c k w i s e , the d i s p l a y changes 

from 2 t o 4 to 6. When s e t to 2, the AUTO SET o p e r a t i o n i s performed so t h a t the v e r t i c a l 

l e v e l of the input s i g n a l i s i n the 2 d i v , , and the same i s t r u e w i t h the 4 and 6 d i v i s i o n s . 

When the A T ' l / A T s w i t c h i s p r e s s e d a g a i n , the f l a s h i n g s h i f t s to the c o l o n b e f o r e t h e 

constant v a l u e of H 

When the A R E F C o n t r o l ® i s t u r n e d c l o c k w i s e , the d i s p l a y changes from 2 to 5. When s e t 

to 2, the AUTO SET o p e r a t i o n i s performed so t h a t the number of v e r t i c a l peaks i n the input 

s i g n a l becomes 2, and when s e t to 5, the number of peaks becomes 5. 

When t h e A T ' l / A T s w i t c h i s p r e s s e d a g a i n , t h e AUTO S E T s e t t i n g mode e n d s , and t h e 

o r i g i n a l mode i s re t u r n e d to. 

In the st o r a g e mode when PEAK i s ON: 

When t h e A V I and A V 2 s w i t c h e s a r e p r e s s e d a t t h e same t i m e , b o t h LEDs l i g h t , and t h e 

PEAK DETECTOR s e t t i n g mode i s a c t i v a t e d . When s e t t i n g s a r e not made i n t h i s s t a t e , t h e 

o r i g i n a l mode i s r e t u r n e d to a f t e r about 5 seconds. 

I n t h e PEAK s e t t i n g mode, a "PEAK:MAX/MIN" or "PEAK:MAX" or "PEAK:MIN" d i s p l a y i s show i n 

the upper l e f t p a r t on the CRT, and when the A T ' l / A s w i t c h i s p r e s s e d , the c o l o n a f t e r t h e 

PEAK of the d i s p l a y f l a s h e s . When t h e A R E F C o n t r o l ® i s t u r n e d c o u n t e r c l o c k w i s e , t h e 

d i s p l a y changes from MAX/MIN to MIN to MAX. 

When the A R E F c o n t r o l © i s turned c l o c k w i s e , the d i s p l a y changes from MAX to MIN to MAX/MIN. 

MAX/MIN : The maximum and minimum v a l u e s of the waveform are d i s p l a y e d a l t e r n a t e l y f o r ev e r y 

sampling. 

MIN : The minimum v a l u e of the waveform i s d i s p l a y e d f o r every sampling. 

MAX : The maximum v a l u e of the waveform i s d i s p l a y e d f o r ev e r y sampling. 

When t h e A T ' l / A T s w i t c h i s p r e s s e d , t h e PEAK DETECTOR s e t t i n g mode en d s and t h e 

o r i g i n a l mode i s re t u r n e d to. 

® AREF control : T h i s s e r v e s as the adjustment c o n t r o l s l i s t e d below, according to the function. 

Cursor measurement: 11 becomes the movement a d j u s t m e n t c o n t r o l f o r the s t a n d a r d c u r s o r w i t h the f i n e 

d o t t e d l i n e d i s p l a y e d on the CRT. When the c o n t r o l i s t u r n e d c l o c k w i s e , the c u r s o r 

moves up or to the r i g h t . When i t i s turned c o u n t e r c l o c k w i s e , i t moves down or to the 

l e f t . 

T r i g g e r d e l a y : I t becomes the c o a r s e a d j u s t m e n t c o n t r o l f o r the d e l a y time s e t t i n g o f t he TRIG DLY 

s w i t c h @. 

D i s p l a y address : I t becomes the c o a r s e a d j u s t m e n t c o n t r o l f o r the a d d r e s s s e t t i n g of the DISP ADDR 

s w i t c h @. 

Average : I t becomes the f i n e a d j u s t m e n t c o n t r o l f o r the a v e r a g e number of t i m e s s e t t i n g of 

the AVG SET s w i t c h ® . 

AUTO SET : I t becomes the adjustment c o n t r o l f o r the mode s e l e c t i o n and constant v a l u e s e t t i n g of 

the AUTO SET s w i t c h ® . 

® A control : T h i s s e r v e s a s the adjustment c o n t r o l s I i s t e d below, according to the function. 

Cursor measurement: I t becomes the movement a d j u s t m e n t c o n t r o l f o r the measuring c u r s o r w i t h the c o a r s e 

d o t t e d l i n e d i s p l a y e d on the CRT. When the c o n t r o l i s t u r n e d c l o c k w i s e , the c u r s o r 

moves up or to the r i g h t . When i t i s turned c o u n t e r c l o c k w i s e , i t moves down or to the 

l e f t . 

T r i g g e r delay : I t becomes the f i n e a d j u s t m e n t c o n t r o l f o r the d e l a y time s e t t i n g o f t he T R I G DLY 

s w i t c h © . 

D i s p l a y address : I t becomes the f i n e a d j u s t m e n t c o n t r o l f o r the a d d r e s s s e t t i n g of t h e DISP ADDR 

s w i t c h ® . 
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© PROGram Switches 

SET : When the s w i t c h i s p r e s s e d , the LED l i g h t s , and the program w r i t e mode i s a c t i v a t e d . 

When the p a n e l s e t t i n g i s performed to a c t i v a t e the w r i t e mode i s performed, and the STEP s w i t c h 

i s p r e s s e d , the s e t t i n g d e t a i l s from the panel a r e w r i t t e n . When the w r i t e mode i s a c t i v a t e d , the 

CRT c l o c k d i s p l a y d i s a p p e a r s , and the "STEP-W1 RUN" or "STEP-W1 SK I P " d i s p l a y a p p e a r s , then t h e 

pa n e l s u r f a c e i s s e t w i t h the programmed STEP 1 d e t a i l s . When the s w i t c h i s p r e s s e d a g a i n , the 

LED goes out, and the program mode i s f i n i s h e d . 

STEP: When the PROG STEP s w i t c h i s p r e s s e d i n the program w r i t e mode, the p a n e l s e t t i n g d e t a i l s a r e 

w r i t t e n i n t o t h a t STEP No., t h e program moves t o t h e n e x t STEP No., and the p a n e l i s s e t w i t h 

those d e t a i l s . 

When t h i s s w i t c h i s p r e s s e d i n the program run mode, the STEP No. moves to the next STEP No., and 

the p a n e l s u r f a c e i s s e t w i t h those d e t a i l s . When the s w i t c h i s h e l d down, the STEP No. advances 

c o n t i n u o u s l y , the p a n e l s u r f a c e i s s e t w i t h those d e t a i l s , and when the s w i t c h i s r e l e a s e d , the 

panel s u r f a c e i s s e t w i t h the STEP No. d e t a i l s . 

RUN : When PROG SET LED i s l i t , the s e l e c t i o n o f whether the STEP No. i s to be e x e c u t e d , or s k i p p e d i s 

made. 

And whenever the s w i t c h i s p r e s s e d , the sequence i s changed to RUN -» S K I P -» RUN. 

When PROG SET LED i s not l i t , the LED l i g h t s when t h e RUN s w i t c h i s p r e s s e d , and the program 

e x e c u t i o n mode i s a c t i v a t e d . E v e r y time the STEP s w i t c h i s p r e s s e d , and the panel s u r f a c e i s s e t 

w i t h the d e t a i l s of t h a t STEP No. When the RUN s w i t c h i s p r e s s e d a g a i n , the LED goes out and the 

program mode i s f i n i s h e d . 

® STORAGE Switch 

When t h e s w i t c h has been p r e s s e d and the LED i s l i t , the d i g i t a l s t o r a g e o p e r a t i o n i s p e r f o r m e d . 

W r i t i n g i n t o and r e a d i n g f r o m t h e memory i s p e r f o r m e d . When t h e WRITE LED ® i s l i t , t h e w r i t e 

o p e r a t i o n i s i n p r o g r e s s . When the knobs a r e t u r n e d d u r i n g the w r i t e o p e r a t i o n , a c o r r e c t waveform may 

not be produced, so t h i s s h o u l d be a v o i d e d . When the s w i t c h i s p r e s s e d a g a i n , the LED goes out, and 

t h i s machine can be o p e r a t e d as a r e a l - t i m e o s c i l l o s c o p e . W r i t i n g i n t o the memory cannot be performed 

at t h i s time. 

F i g . 4 
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© HOLD S w i t c h 

When the s w i t c h i s p r e s s e d , and the LED i s l i t , the HOLd o p e r a t i o n i s a c t i v a t e d . The s t o r a g e waveform 

i s o n l y t h a t of the r e a d out o p e r a t i o n , and w r i t i n g i n t o the memory cannot be p e r f o r m e d . When the 

s w i t c h i s p r e s s e d a g a i n , the LED goes o u t , and w r i t i n g i n t o or r e a d i n g out f r o m the memory can be 

performed, and the s t o r a g e memory i s n o r m a l l y updated. 

j — - NOTE 1 

• In the HOLD p o s i t i o n , VOLTS/DIV C o n t r o l s © and © cannot be operated. 

•When m a g n i f i c a t i o n i s p e r f o r m e d u s i n g the SWEEP TIME/DIV C o n t r o l © i n the HOLD o p e r a t i o n , the 

c e n t e r of the CRT becomes the m a g n i f i c a t i o n p o i n t . 

•When the AUTO SET o p e r a t i o n i s performed i n the r e a l - t i m e mode, the memory co n t e n t s a r e c l e a r e d . 

® WRITE S w i t c h 

When the LED i s l i t , d ata i s being w r i t e i n t o the memory. 

® PEAK S w i t c h 

When the s w i t c h has been pressed and the LED i s l i t , the PEAK DETECTOR o p e r a t i o n i s a c t i v a t e d . 

W i t h t h e c o n t e n t s s e l e c t e d i n t h e PEAK mode, the maximum and minimum v a l u e s of t h e s a m p l i n g a r e 

d i s p l a y e d f o r each s a m p l i n g . F o r s e t t i n g methodas, r e f e r to the A V 1 + A V 2 items "when u s i n g STORAGE 

mode PEAK ON" on page 18 of the ® CURSORS s e c t i o n . 

| NOTE • • • 1 

The PEAK mode can be used i n the range of 5 0 0 s / d i v to 0. I m s / d i v . When used o u t s i d e t h i s range, i t 

i n a u t o m a t i c a l l y r e l e a s e d . I n the HOLD mode, r e d u c t i o n ( c o m p r e s s i o n ) and i n t e r p o l a t i o n cannot be 

performed. 

® SINE S w i t c h 

When t h i s s w i t c h has been pressed and the LED i s l i t , the s i n e i n t e r p o l a t i o n o p e r a t i o n i s a c t i v a t e d . 

I n the HOLD mode, when m a g n i f i c a t i o n (up to X 100) i s performed u s i n g the SWEEP TIME/DIV C o n t r o l © , or 

when the 5 /us/div. to 0. l/^s/div. m a g n i f i c a t i o n range i s used, the h o r i z o n t a l r e s o l u t i o n i s decreased, and 

i t becomes d i f f i c u l t to o b s e r v e the waveform. I n t h i s c a s e , the d a t a d u r i n g s a m p l i n g can be i n c r e a s e d 

by s i n e i n t e r p o l a t i o n , and t h i s makes i t e a s i l y to observe the waveform by u s i n g the normal r e s o l u t i o n . 

When the s w i t c h i s p r e s s e d a g a i n , the LED goes out, and the normal d i s p l a y i s a c t i v a t e d . 

® LINEAR S w i t c h 

When t h i s s w i t c h has been pressed and the LED i s l i t , the l i n e a r i n t e r p o l a t i o n o p e r a t i o n i s a c t i v a t e d . 

U s i n g t h e same o p e r a t i o n a s t h a t f o r S I N E s w i t c h ® , t h e i n t e r p o l a t i o n method becomes t h e l i n e a r 

i n t e r p o l a t i o n . 

When the s w i t c h i s pressed a g a i n the LED goes out and the normal d i s p l a y i s a c t i v a t e d . 

| NOTE • • • • • • 1 

• B e c a u s e a c h o i c e must be made between the s i n e i n t e r p o l a t i o n method and the l i n e a r i n t e r p o l a t i o n 

method, when the SINE s w i t c h ® i s chosen and the LINEAR s w i t c h © i s p r e s s e d , the SINE LED goes 

out and the LINEAR LED l i g h t s . 

• S i n e i n t e r p o l a t i o n cannot be used when the H-MODE s w i t c h © i s i n the X-Y p o s i t i o n . 

© TRIG DLY S w i t c h 

When t h i s s w i t c h has been p r e s s e d and the LED i s l i t , the d e l a y o p e r a t i o n ( p r e - t r i g g e r and p o s t - t r i g g e r ) 

i s a c t i v a t e d , and the d e l a y time from the t r i g g e r p o i n t i s i n d i c a t e d by a "DELAY x x x " message i n the 

upper r i g h t on t h e CRT. I f a n e g a t i v e v a l u e d e l a y t i m e i s s e t w i t h t h e A R E F C o n t r o l ® or t h e 
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A C o n t r o l @, the p r e - t r i g g e r o p e r a t i o n i s a c t i v a t e d , and the waveform can be observed b e f o r e t r i g g e r i n g 

o c c u r s . 

When t h e d e l a y t i m e i s w i t h i n t h e CRT s e t t i n g ( 0 to - l O d i v ) , t h e c u r s o r i s moved i n the v e r t i c a l 

d i r e c t i o n , and the t r i g g e r p o i n t i s d i s p l a y e d . 

When a p o s i t i v e v a l u e i s s e t , t h e p o s t - t r i g g e r o p e r a t i o n i s a c t i v a t e d , and the d e l a y a f t e r t h e 

t r i g g e r i n g s t a r t s can be performed. The delay time s e t t i n g s become the time s e t t i n g s f o r e v e r y d i v i s i o n . 

When the s w i t c h i s pressed a g a i n the LED goes out and the normal o p e r a t i o n i s a c t i v a t e d . 

i NOTE — — — 1 

When the s e t t i n g of the DIS P ADDR S w i t c h © i s a v a l u e o t h e r than "0" ( i n t h e range o f the 

d i v to the 0 . 1 / s / d i v , when the address v a l u e i s other than t h a t of the r e g u l a r address d i s p l a y t h a t i s 

a d j u s t e d to the m a g n i f i c a t i o n r a t e ) , and when m a g n i f i c a t i o n or r e d u c t i o n i s performed i n the HOLD 

mode, because the t r i g g e r p o i n t and the d e l a y time o f the waveform on the CRT a r e not the same, a 

"DELAY ? x x x " message i s shown i n the readout d i s p l a y . 

® DISP ADDR Switch 

When t h i s s w i t c h has been p r e s s e d and the LED i s l i t , the s c r o l l i n g o p e r a t i o n i s a c t i v a t e d , an "ADDR x 

x x - x x x " message appears, and the p o s i t i o n of the 16KW memory t h a t i s being d i s p l a y e d i s i n d i c a t e d . 

The A R E F ® i s s h i f t e d t o the p o r t i o n t h a t you w i s h to o b s e r v e w i t h t h e A ® . When the s w i t c h i s 

p r e s s e d a g a i n , the LED goes out and the ad d r e s s p o s i t i o n i s r e g i s t e r e d , and the memory c o n t e n t s a t t h a t 

p o s i t i o n a r e d i s p l a y e d . 

I NOTE
 ;

 ^ 1 
A f t e r the waveform o b s e r v a t i o n u s i n g the s c r o l 1 ing i s f i n i s h e d , use a DISP ADDR s e t t i n g between 0 

and 2047 ( i n the ra n g e o f t h e 5 ^ s / d i v to t he 0 . 1 / f i / d i v , use t h e v a l u e o f t he r e g u l a r a d d r e s s 

d i s p l a y t h a t i s a d j u s t e d to the m a g n i f i c a t i o n r a t e ) . Method of Use. 

When the TRIG DLY i s used, u s i n g a DISP ADDR s e t t i n g of other than "0" may cause the t r i g g e r p o i n t and 

the delay time to be d i f f e r e n t . 

© AVG Switch 

When t h i s s w i t c h has been p r e s s e d and the LED i s l i t , the s c r o l l i n g o p e r a t i o n i s a c t i v a t e d , an "AVG x x 

/ x x " message a p p e a r s i n the lower m i d d l e of the CRT, the a v e r a g e number o f t i m e s and i t s s e t t i n g 

v a l u e a r e d i s p l a y e d . 

T h i s used i n t h e o b s e r v a t i o n of a m u l t i - s w e e p s i g n a l when random n o i s e i s i n c l u d e d i n the s i g n a l , to 

e l i m i n a t e o n l y t h e random n o i s e and observe the waveform. When the s w i t c h i s p r e s s e d a g a i n the LED goes 

out and the normal o p e r a t i o n i s a c t i v a t e d . 

. NOTE — • 1 

•When the H-MODE S w i t c h © i s s e t to SINGLE o p e r a t i o n , t h e s t o r a g e o p e r a t i o n f o r the number o f 

s e t t i n g s i s performed, and the o p e r a t i o n ends. 

• D u r i n g the a v e r a g i n g o p e r a t i o n , the memory c a p a c i t y i s 5KW. 

@ SET S w i t c h 

When the s w i t c h has been pressed and the LED i s l i t , the s e t t i n g mode f o r the number of times of a v e r a g i n g 

i s a c t i v a t e d . An "AVG 1 / x x " d i s p l a y a p p e a r s on the c e n t e r of the CRT, and the number o f t i m e s o f 

av e r a g i n g i s s e t w i t h the A R E F c o n t r o l © . There a re 8 d i f f e r e n t s e t t i n g s : 2, 4, 8, 16, 32, 64, 128 and 

256. 

When the s w i t c h i s p r e s s e d a g a i n , the LED goes out and the s e t t i n g mode i s ended. 
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@ REF Switches 

DISP: When t h i s s w i t c h i s pressed the LED l i g h t s , and a r e f e r e n c e waveform i s d i s p l a y e d on the CRT. 

However, during the ROLL mode e x e c u t i o n , the r e f e r e n c e waveform can not be d i s p l a y e d , so d i s p l a y the 

r e f e r e n c e waveform a f t e r p l a c i n g the machine i n the HOLD mode. 

• NOTE j 

•Because the r e f e r e n c e waveform cannot be e i t h e r e n l a r g e d or reduced, so save the r e f e r e n c e s i g n a l 

w i t h a s u i t a b l e SWEEP TIME. A f t e r d i s p l a y i n g the s t o r a g e waveform and the r e f e r e n c e waveform 

s i m u l t a n e o u s l y , i f the s t o r a g e waveform i s m a g n i f i e d , the r e f e r e n c e waveform i s d i s p l a y e d a t 2KW 

from the DISP ADDRESS s t a r t address. 

• A r i t h m e t i c o p e r a t i o n s cannot be performed f o r the r e f e r e n c e waveform. 

•When AVG © i s performed, the r e f e r e n c e waveform i s c l e a r e d . 

POSI: When t h i s s w i t c h i s p r e s s e d , t h e L E D l i g h t s a n d t h e y P O S I ® and © become t h e 

v e r t i c a l p o s i t i o n adjustment c o n t r o l s f o r the r e f e r e n c e waveform. 

When t h e s w i t c h i s p r e s s e d a g a i n t h e LED g o e s o u t , and t h e y POSI © and © r e v e r t t o 

normal o p e r a t i o n . 

SAVE: When the DISP s w i t c h has been p r e s s e d and the- LED i s l i t , when the SAVE s w i t c h i s p r e s s e d the LED 

l i g h t s , the st o r a g e waveform of the CHI or CH2 being d i s p l a y e d i s saved i n the r e f e r e n c e memory. 

A f t e r i t i s saved, the LED goes out. 

| NOTE 1 

The r e f e r e n c e save cannot be performed i n the m a g n i f i c a t i o n range of 5 ^ s / d i v to 0.1 / s / d i v . 

® PLOT Switch 

When HOLD ® i s i n the h o l d mode, when the PLOT s w i t c h i s p r e s s e d the LED 1 i g h t s , d a t a o u t p u t to the 

PEN OUT t e r m i n a l or the RS-232C connector on the r e a r p a n e l . When the output i s f i n i s h e d , the LED goes 

out . I f the s w i t c h i s p r e s s e d a g a i n w h i l e t h e LEDS i s l i t , t h e d a t a o u t p u t i s st o p p e d and normal 

o p e r a t i o n i s resumed. 

When the ANALOG/DIGI s w i t c h © on the back p a n e l i s s e t to ANALOG, the waveform d i s p l a y e d on the CRT 

becomes a b r i g h t spot d i s p l a y , so be su r e to reduce the INTENSITY (2) f o r t h i s o p e r a t i o n . 

© REN Switch 

D u r i n g GP-IB c o n t r o l , the LED i s l i t i n the REMOTE s t a t e . P a n e l o p e r a t i o n i s not p o s s i b l e w h i l e t h i s 

LED i s l i t . 

© SRO Switch 

During GP-IB c o n t r o l , the LED i s l i t when a s e r v i c e request i s being output by t h i s machine. 

When the s e r i a l p o l e i s f i n i s h e d , the LED goes out. 

® AUTO SET Switch 

When t h i s s w i t c h i s p r e s s e d the LED l i g h t s , and a s u i t a b l e range s e t t i n g (VOLTS/DIV, SWEEP TIME/DIV) can 

be made f o r the input s i g n a l . When the range s e t t i n g i s f i n i s h e d the LED goes out, and the inpu t s i g n a l 

i s d i s p l a y e d on the CRT. 

A f t e r AUTO SET i s f i n i s h e d , s e t the inpu t c o u p l i n g s w i t c h e s © and © to AC, the H-MODE s w i t c h e s © to 

F I X and AUTO, and the TRIG COUPLING s w i t c h © to AC. 

, NOTE — — — — — — 

•The f r e q u e n c i e s t h a t can be detec t e d by AUTO SET a r e 50 Hz to 5 MHz ( s i n e wave). An e r r o r sometimes 

oc c u r s , depending on the shape of the input s i g n a l . 
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4-2 Rear Panel 

® PEN OUT Terminal 

Output t e r m i n a l f o r the pen-recorder. 

The s t o r a g e waveform f o r the CRT i s output from t h i s t e r m i n a l . ( S e e t he o p e r a t i n g procedure items f o r 

d e t a i l s ) . 

X : T h i s i s the output t e r m i n a l f o r the X-Y r e c o r d e r X a x i s sweep s i g n a l . 

When H-MODE s w i t c h © i s s e t to X-Y, the CH2 st o r a g e waveform i s output. 

Y : T h i s i s the output t e r m i n a l f o r the pen r e c o r d e r ( X - Y ) and the X-Y r e c o r d e r Y a x i s . The s t o r a g e 

waveform s e l e c t e d w i t h the V-MODE s w i t c h @ i s output. 

L I F T : T h i s i s t h e t e r m i n a l t h a t c o n t r o l s the up and down movement of the r e c o r d e r pen. W i t h the TTL 

l e v e l output, pen output i s provided w i t h the "L" l e v e l . 

® PLOT s e t t i n g switch 

T h i s i s the s e t t i n g s w i t c h f o r the pen r e c o r d e r and X-Y p l o t t e r . 

ANALOG/DIG I . : T h i s s w i t c h s e l e c t s w h e t h e r the o u t p u t s t o r a g e wave on the CRT i s to out p u t by the pen 

r e c o r d e r or the X-Y p l o t t e r . When i t i s s e t to the ANALOG s i d e , the PEN OUT ® output i s 

performed. When i t i s s e t to the D I G I . s i d e , the d i g i t a l s i g n a l i n response to the HP-GL 

command i s output a t the RS-232C t e r m i n a l © . 

10ms/50ms : T h i s i s used to s e l e c t the readout speed of the stor a g e waveform to PEN OUT ® . 

W i t h the lOms/word s e t t i n g , the s t o r a g e waveform re a d o u t f o r 1 ch a n n e l t a k e s 20.48 s e c . 

W i t h t h e 50nms/word s e t t i n g , i t t a k e s 102.4 s e c . Use t h e s e t t i n g t h a t m a t c h e s t h e 

response speed of the pen r e c o r d e r . 

9600 — | : T h i s i s the s e t t i n g s w i t c h f o r the baud r a t e to the X-Y p l o t t e r . 

4800
 t

 Set i t to match the X-Y p l o t t e r . 

2400
 b

f
S 

1200 - 1 

F i g . 5 
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© GP-IB s e t t i n g switch 

T h i s i s used to make the s e t t i n g s of the d e l i m i t e r , and the ADDRESS s e t t i n g s of t h i s machine f o r GP-IB 

c o n t r o l . 

EOI/CR.LF : T h i s i s used to s e l e c t whether the d e l i m i t e r s e t t i n g i s to be done w i t h EOI or CR.LF. However, 

EOI d e t e c t i o n i s used even w i t h the CR.LF s e t t i n g when commands u s i n g b i n a r y data a r e employed. 

5 1 : ADDRESS s e t t i n g s of t h i s machine f o r GP-IB i n t e r f a c e a r e made w i t h b i n a r y d a t a . 

4 

3 ADDRESS 

2 

1 

| NOTE
 : 1 

Because the d e l i m i t e r and ADDRESS s e t t i n g s must be made w i t h the power on, t u r n the power on to make 

changes i n the s e t t i n g s . 

® RS-232C Connector 

T h i s i s the i n t e r f a c e connector used to connect the X-Y p l o t t e r . 

® GP-IB Connector 

T h i s i s the GP-IB i n t e r f a c e connector. 

® Fuse holder and voltage s e l e c t o r 

For 100V and 120V so u r c e s , a 1.6A f u s e i s used, and f o r 200V and 240V, a 1A f u s e i s used. To change the 

power supply v o l t a g e s e l e c t i o n , w i t h the power cord removed from the o u t l e t , change the s e t t i n g to match 

the s p e c i f i e d v o l t a g e . (See the maintenance i t e m s ) . 

© Power suppIy connector 

T h i s i s the AC power supply input connector. 

® Power cord hooks 

These a r e used to wind the power co r d on f o r t r a n s p o r t a t i o n or s t o r a g e , and they a l s o s e r v e as l e g s f o r 

v e r t i c a l i n s t a l l a t i o n . 
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4-3 Readouts 

1 Display p o s i t i o n s 

The c a l e n d a r , each s c a l e f a c t o r , c u r s o r measurement v a l u e , e t c . , a r e d i s p l a y e d on the CRT s c a l e s a s 

shown i n the f i g u r e below. 

* Calendar/clock 

* Trigger input time 

* AUTO RANGE setting 

* Program number 

* REF 1 range 

CH1 UNCAL 
CHI GND . 

CHI scale factor 
Arithmetic operations 

CH2 INVERT -
CH2 UNCAL] 
CH2 GND I 

CH2 scale factor -

Averaging 

* Cursor measurement 

* Trigger delay 

* Display address 

* REF 2 range 

— Sweep scale factor, X-Y 

SWEEP TIME UNCAL 

ROLL and equivalent sampling 

2 Display f u n c t i o n s 

1) C a l e n d a r / c l o c k 

The c a l e n d a r and c l o c k a r e d i s p l a y e d i n the sequence shown below. 

Month - Day - Year 0' c l o c k : Minute 

Month : JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG, SEP, OCT, NOV, DEC 

Day : 01 to 31 

Year : 01 to 99 ( l a s t two d i g i t s of C h r i s t i a n y e a r ) 

O'clock : 00 to 23 

Minute : 00 t o 59 

2) T r i g g e r input time 

When u s i n g s i n g l e - s w e e p d i s p l a y i n the s t o r a g e mode, e n t e r a T b e f o r e the time d i s p l a y to m a i n t a i n the 

t r i g g e r input time. 

Month - Day - Year T O'clock : Minute 

3) AUTO range s e t t i n g 

Used t o d i s p l a y the mode and co n s t a n t i n the AUTO SET mode. 

"MODE : V V : 2 H : 2" 

MODE : V, H, VH 

V : 2, 4, 6 ( d i v ) 

H : 2, 5 ( c y c l e ) 

F i g . 6 
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4) Program no. 

Used to d i s p l a y the Step No. i n the program mode. 

"STEP-W 1 RUN" 

Wri t e mode STEP-W 

Execute mode STEP-R 

Step No. 1 to 20 

Step e x e c u t i o n RUN 

Step s k i p SKIP 

5) REF 1 range 

When the r e f e r e n c e memory i s d i s p l a y e d , the range a t the CHI memory save i s d i s p l a y e d . 

"REF 1 50mV 50ms" 

6) Cursor measurements 

The c u r s o r mode and the c u r s o r measurement v a l u e s a r e d i s p l a y e d u s i n g a combination of o p e r a t i o n knobs. 

Cursor modes : A V I , AV2, A T , 1/AT, RATIO, PHASE 

Cursor measurement v a l u e s : The c o n t e n t s measured by the two c u r s o r s a r e d i s p l a y e d . W i t h 1 / A T , 

when t he two c u r s o r s come ne a r each o t h e r , and the measurement l i m i t i s 

exceeded, a " ? " appears b e f o r e the measured v a l u e , showing t h a t the v a l u e i s 

i n v a l i d . 

7) T r i g g e r d e l a y 

The p r e - t r i g g e r and p o s t - t r i g g e r d e l a y times a r e d i s p l a y e d . 

"DELAY" 0 /us" 

P r e - t r i g g e r : DELAY - 5 0 ^ s 

P o s t - t r i g g e r : DELAY +50/us 

8) D i s p l a y address 

When the memory s c r o l l i n g i s performed, memory address d i s p l a y i s a l s o performed. 

"ADDR 0-2047" 

9) REF 2 range 

When the r e f e r e n c e memory i s d i s p l a y e d , the range a t the CH2 memory save i s d i s p l a y e d . 

"REF 2 50mV 50/ns" 

10) CHI s c a l e f a c t o r 

The v e r t i c a l a x i s s e n s i t i v i t y f o r l d i v of CHI i s d i s p l a y e d . 

With the UNCAL s e t t i n g , a ">" i s d i s p l a y e d b e f o r e the CHI v e r t i c a l a x i s s e n s i t i v i t y d i s p l a y . However, 

when CHI i s grounded, a "rh" i s d i s p l a y e d , and i n the UNCAL s t a t e , the ">" i s not, d i s p l a y e d . 

A l s o , when the AC/DC s w i t c h ® of CHI i s s e t to AC, a " ~ " i s d i s p l a y e d upper the u n i t of the v e r t i c a l 

a x i s s e n s i t i v i t y d i s p l a y . 

11) A r i t h m e t i c o p e r a t i o n s 

According to the s e t t i n g of the V-MODE s w i t c h e s © , the fo u r o p e r a t i o n s a r e d i s p l a y e d . 

R e a l - t i m e mode ADD : + 

Storage mode a l g e b r a i c sum : + 

Storage mode a l g e b r a i c d i f f e r e n c e : -

Storage mode a l g e b r a i c product : x 

Storage mode a l g e b r a i c q u o t i e n t : H-
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12) CH2 INVERT 

When the CH2 INVERT of the V-MODE s w i t c h © i s s e l e c t e d , an arrow T i s d i s p l a y e d . 

13) CH2 s c a l e f a c t o r 

The v e r t i c a l a x i s s e n s i t i v i t y f o r l d i v of CH2 i s d i s p l a y e d . 

With the UNCAL s e t t i n g , a ">" i s d i s p l a y e d b e f o r e the CH2 v e r t i c a l a x i s s e n s i t i v i t y d i s p l a y . However, 

when CH2 i s grounded, a "r)r i s d i s p l a y e d , and i n the UNCAL s t a t e , the ">" i s not d i s p l a y e d . 

A l s o , when the AC/DC s w i t c h © of CH2 i s s e t to AC, a " ~ " i s d i s p l a y e d upper the u n i t of the v e r t i c a l 

a x i s s e n s i t i v i t y d i s p l a y . 

14) Averaging 

When the a v e r a g i n g o p e r a t i o n and a v e r a g i n g s e t t i n g mode, the number of t i m e s of a v e r a g i n g , and the 

number of s e t t i n g s , i s d i s p l a y e d . 

"AVG 1/256" 

Number of times of a v e r a g i n g : 1 to 256 

Number of s e t t i n g s : 2, 4, 8, 16, 32, 64, 128, 256 

15) ROLL and e q u i v a l e n t sampling 

I n the ROLL and e q u i v a l e n t sampling modes, e i t h e r R or E i s d i s p l a y e d . 

ROLL mode : R 

E q u i v a l e n t sampling mode : E 

16) SWEEP s c a l e f a c t o r 

The sweep range i s d i s p l a y e d u s i n g the SWEEP TIME/DIV C o n t r o l © . 

When the sweep time i s UNCAL, a ">" i s d i s p l a y e d before the sweep range. 

Note: I n the r e a l - t i m e mode, when X-Y i s s e l e c t e d w i t h the H-MODE s w i t c h ® , the SWEEP s c a l e f a c t o r goes 

out, and "X-Y" i s d i s p l a y e d . 
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5. OPERATING PROCEDURES 

Items 

[A] Normal Oscilloscope Operation 
1 Normal sweep d i s p l a y 

2 Sweep m a g n i f i c a t i o n 

3 X-Y o p e r a t i o n 

4 T e l e v i s i o n s i g n a l o b s e r v a t i o n 

5 S i n g l e sweep 

[B] Readout Disply 
1 Readout of s e t i n f o r m a t i o n 

2 Cursor measurements 

[C] Digital Storage Oscilloscope Operation 
1 Normal sampling 

2 P r e - and p o s t - t r i g g e r i n g 

3 E q u i v a l e n t sampling 

4 R o l l sweep 

5 Peak d e t e c t o r mode 

6 Av e r a g i n g 

7 I n t e r p o l a t i o n f u n c t i o n 

8 Method of u s i n g r e f e r e n c e memory 

9 Ope r a t i o n f u n c t i o n s 

10 Others 

[D] Programmable Oscilloscope Operation 
1 Programmable WRITE 

2 Programmable READ 

[E] Pen Recorder and Plotter Output Methods 
1 Analog pen r e c o r d e r output 

2 D i g i t a l p l o t t e r output 

[F] AUTO SET (Automatic Range Setting) Operation 
1 AUTO SET (Auto Range s e t t i n g ) 

[G] External Control Operation with GP-IB 
1 Method of u s i n g GP-IB c o n t r o l 
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Preparations Before Operation 

B e f o r e t u r n i n g on the power s u p p l y , p r e s e t the c o n t r o l s a s shown i n the f i g u r e below. F o r d e t a i l s of the 

c o n t r o l s , r e f e r to the " P a n e l E x p l a n a t i o n " . When a probe i s to be used, r e f e r to the i n s t r u c t i o n manual 

of the probe and the "Probe C a l i b r a t i o n " o f the (Maintenance and Adjustment) s e c t i o n i n t h i s manual. 

INTEN (2) ********************** Center 

R/0 INTEN ® 3 o'clock p o s i t i o n 

FOCUS/ASTIG ® Center 

ILLUM/ROTA © PUSH/fu l l y counter c l o c k w i s e . 

CHI, CH2, AC/DC © , © AC 

VERT MODE @ • CHI 

VARIABLE © , © , © F u l l y c l o c k w i s e . 

TRIGGERING SOURCE @ ••• CHI 

TRIGGERING COUPLING ® •••AC 

TRIGGERING SLOPE ® + 

H-MODE © AUTO, and F I X not l i t 

TRIGGERING LEVEL ® • Center 

0 POSITION © , © Center 

POSITION © • • Center 

X 10 MAG © Not l i t 

Cursor mode ® • None l i t 

STORAGE ® Not l i t 

[A] Normal OsciIloscope Operation 

1 Normal sweep d i s p l a y 

1) When the power s w i t c h i s p r e s s e d , the power i s turned on, and one of the LEDs on the panel i s l i t . 

2) A t r a c e l i n e a p p e a r s i n the c e n t e r o f the CRT. I f the t r a c e l i n e does not appear, make t he s e t t i n g 

shown below. 

A d j u s t the CHI v e r t i c a l p o s i t i o n . 

Next, a d j u s t t h e i n t e n s i t y of the t r a c e l i n e w i t h t h e INTENSITY c o n t r o l , and the FOCUS and ASTIG a s 

needed to make the l i n e easy t o observe. 

3) A p p l y an i n p u t s i g n a l t o t he CHI INPUT t e r m i n a l a d j u s t t h e CHI VOLTS/DIV c o n t r o l t o a d j u s t t h e 

waveform to a s u i t a b l e s i z e . 

When the VERT MODE s w i t c h e s i s s e t t o CH2, two c h a n n e l s , CHI and CH2 a r e d i s p l a y e d . When the VERT MODE 

s w i t c h and the T R I G SOURCE a r e s e t to CH2, a s i g n a l i s a p p l i e d a l s o to CH2, and the CH2 in p u t s i g n a l 

i s d i s p l a y e d on the CRT by the same o p e r a t i o n as t h a t f o r CHI. 

When ADD i s s e l e c t e d w i t h the VERT MODE, a combined waveform of CHI and CH2 i s d i s p l a y e d on the CRT 

( t h e a l g e b r a i c sum of CHI and CH2), and when the CH2 INV s w i t c h i s t u r n e d on i n t h i s s t a t e , t h e 

a l g e b r a i c d i f f e r e n c e between CHI and CH2 (CH1-CH2) i s d i s p l a y e d . When the s e t t i n g v a l u e o f the VOLTS/ 

DIV s e n s i t i v i t y d u r i n g ADD i s the same f o r both c h a n n e l s , the s e n s i t i v i t y i s t h a t VOLTS/DIV v a l u e . 

4) When the waveform b e i n g observed moves, and cannot be s y n c h r o n i z e d , and you w i s h to move the t r i g g e r 

p o i n t , perform the f o l l o w i n g t r i g g e r o p e r a t i o n . 
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T r i g g e r o p e r a t i o n 

To observe the input waveform, you must t r i g g e r the SWEEP c i r c u i t c o r r e c t l y to s t a b i l i z e the waveform. 

T h e r e a r e 3 ways to do t h i s , t r i g g e r i n g the sweep w i t h the i n p u t s i g n a l b e i n g o b s e r v e d , a p p l y i n g a 

s i g n a l h a v i n g a c o n s t a n t time r e l a t i o n to the i n p u t s i g n a l t o , a n o t h e r c h a n n e l , and u s i n g i t as the 

t r i g g e r i n g s i g n a l , or t r i g g e r i n g w i t h a s i g n a l having the same frequency as the AC power supply. 

© The Channel o f the s i g n a l t h a t i s to be used as a t r i g g e r s i g n a l i s s e l e c t e d w i t h t h e SOURCE 

s w i t c h @. By s e t t i n g the SOURCE s w i t c h @ to CHI, C H 2 or EXT, the inp u t s i g n a l of the t r i g g e r 

c i r c u i t becomes the input s i g n a l of the s e l e c t e d channel. 

A l s o , when LINE i s s e l e c t e d , the s i g n a l can be t r i g g e r w i t h the fr e q u e n c y o f the c u r r e n t l y used AC 

power supply. 

CD A f t e r s e t t i n g the SOURCE, the t r i g g e r p o i n t can be s e t by t u r n i n g the TRIG LEVEL c o n t r o l ® . 

CD Next, s e l e c t the c o u p l i n g w i t h the COUPLING s w i t c h e s © . 

AC : Because AC ( c a p a c i t y ) c o u p l i n g i s used, the DC component of the t r i g g e r s i g n a l i s cut out, 

and t h e t r i g g e r i n g i s done w i t h AC o n l y . As a r e s u l t , s t a b l e t r i g g e r i n g w i t h o u t any 

r e l a t i o n w i t h t h e DC component i s a c h i e v e d , and i t s u se i s c o n v e n i e n t i n t h i s r a n g e . 

However, when the t r i g g e r s i g n a l s a r e at f r e q u e n c i e s of 20 Hz or lower, the t r i g g e r s i g n a l 

l e v e l i s a t t e n u a t e d , and the t r i g g e r i n g becomes d i f f i c u l t to apply, so use DC c o u p l i n g . 

HFREJ : B e c a u s e t h e t r i g g e r s i g n a l i s s u p p l i e d t h r o u g h a l o w - p a s s f i l t e r , t h e h i g h f r e q u e n c y 

component (above 10kHz) i s removed, and t r i g g e r i n g i s done w i t h the low f r e q u e n c i e s o n l y . 

When much high frequency n o i s e i s overlapped i n the t r i g g e r s i g n a l , the high frequency n o i s e 

i s e l i m i n a t e d , and the t r i g g e r i n g becomes s t a b l e . 

DC : A waveform i n c l u d i n g the DC component of the i n p u t s i g n a l , as an i n p u t s i g n a l , i s i n p u t 

i n t o the t r i g g e r c i r c u i t as i t i s . T h i s i s con v e n i e n t f o r t r i g g e r i n g w i t h f r e q u e n c i e s of 

20 Hz or lower and lamp waveforms, e t c . , w i t h low r e p e t i t i o n or change l i k e the DC. 

TV-V : The t r i g g e r s i g n a l can s y n c h r o n i z e d w i t h the v e r t i c a l s y n c , s i g n a l of a v i d e o s i g n a l . At 

t h i s time, i t can be s y n c h r o n i z e d s t a b l y w i t h no r e l a t i o n to the LEVEL s w i t c h ® . I f the 

p o l a r i t y o f t he s y n c h r o n i z a t i o n p u l s e i s n e g a t i v e , s e t the p o l a r i t y o f t he SLOPE s w i t c h 

@ to and i f the p o l a r i t y i s p o s i t i v e s e t the SLOPE ® to " + " . 

TV-H : The t r i g g e r s i g n a l can sy n c h r o n i z e d w i t h the h o r i z o n t a l sync, s i g n a l of a vi d e o s i g n a l . 

At t h i s time, i t can be sy n c h r o n i z e d s t a b l y w i t h no r e l a t i o n to the LEVEL s w i t c h ® . 

I f t h e p o l a r i t y of the s y n c h r o n i z a t i o n p u l s e i s n e g a t i v e , s e t the p o l a r i t y of t he SLOPE 

s w i t c h ® to and i f the p o l a r i t y i s p o s i t i v e s e t the SLOPE s w i t c h ® to " + " . 

® TRIG LEVEL 

The t r i g g e r p o i n t s e t t i n g of the waveform can be s e t w i t h the LEVEL and SLOPE c o n t r o l s . 

L e v e l of the t r i g g e r p o i n t s h a l l be a d j u s t e d as n e c e s s i t y r e q u i r e s . 

© AUTO TRIGGER 

When the H-MODE S w i t c h © i s s e t to AUTO, because the SWEEP c i r c u i t r uns f r e e when t h e r e i s no 

t r i g g e r s i g n a l , t h i s i s convenient when ch e c k i n g ground l e v e l s . When a t r i g g e r s i g n a l i s s u p p l i e d , 

the t r i g g e r p o i n t can be s e t and o b s e r v e d w i t h LEVEL and SLOPE c o n t r o l s , as i t i s w i t h normal 

t r i g g e r i n g . The sweep i s f r e e r u n n i n g when the t r i g g e r p o i n t i s o u t s i d e the t r i g g e r i n g range, and 

the waveform i s not s t a b l e . 

NOTE 1 
When AUTO SWEEP i s used, and the i n p u t f r e q u e n c y s i g n a l i s 50 Hz or lower, t r i g g e r cannot be 

ac h i e v e d . I n t h i s case, use normal SWEEP. 
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© Normal 

The t r i g g e r p o i n t s e t t i n g i s done w i t h the LEVEL and SLOPE c o n t r o l s , j u s t l i k e f o r AUTO t r i g g e r i n g , 

T h i s i s used when the f r e q u e n c y of the input s i g n a l i s 50 Hz or lower, and when o b s e r v i n g the low 

r e p e t i t i o n frequency. 

| NOTE -| 

When the H-MODE i s NORM, and th e r e i s no t r i g g e r s i g n a l , or when the t r i g g e r range i s exceeded, 

the sweep sto p s , and the t r a c e l i n e does not appear. 

© F I X 

By s e t t i n g the H-MODE s w i t c h © to F I X , the c o m p l e x i t y o f the t r i g g e r l e v e l a d j u s t m e n t can be 

e l i m i n a t e d . The t r i g g e r p o i n t n o r m a l l y f a l l s on the waveform i n the a r e a of i t s c e n t e r . 

W i t h the H-MODE s w i t c h @ s e t to NORM, when the t r i g g e r p o i n t i s s e t to f a l l a t one end or the 

oth e r of the wave amplitude, when the input s i g n a l becomes s m a l l , the t r i g g e r p o i n t soon moves o f f 

the s i g n a l , and the sweep st o p s . 

When t h e H-MODE s w i t c h @ i s s e t to F I X , even i f the a m p l i t u d e c h a n g e s , t h e t r i g g e r l e v e l i s 

u s u a l l y s e t so t h a t i t f a l l s near the c e n t e r of the waveform, and the t r i g g e r f u n c t i o n s r e g a r d l e s s 

of i t s l e v e l . 

A l s o , even i f the waveform o f the i n p u t s i g n a l s u d d e n l y changes from a s q u a r e wave to a p u l s e 

wave, u s u a l l y i f the t r i g g e r l e v e l i s not r e a d j u s t e d , the t r i g g e r p o i n t f a l l s on the "-" s i d e of the 

waveform. 

T h e r e f o r e , when the t r i g g e r p o i n t i s p r e s e t to the " — " s i d e of the s q u a r e wave, and the i n p u t 

s i g n a l changes to a p u l s e wave, the t r i g g e r p o i n t may move o f f the waveform and cause the sweep to 

stop. 

I n t h i s c a s e , i f the H-MODE C o n t r o l ® i s s e t to F I X , the t r i g g e r p o i n t u s u a l l y f a l l s on the wave 

form near the c r e s t v a l u e p o i n t , and s t a b l e waveform o b s e r v a t i o n i s p o s s i b l e . 

® SINGLE 

T h i s i s used i n the photographing o p e r a t i o n when a s i n g l e sweep i s used w i t h an a p e r i o d i c wave. 

The H-MODE i s s e t to AUTO or NORM, a s i g n a l h a v i n g almost the same a m p l i t u d e and fr e q u e n c y a s the 

wave t o be d i s p l a y e d i s i n p u t a s t he t r i g g e r s i g n a l , and t h e t r i g g e r l e v e l i s s e t . When t h e 

H-MODE i s s e t to SINGLE, the READOUT d i s p l a y d i s a p p e a r s . 

When the SINGLE s w i t c h has been pushed, the READY LED l i g h t s , i n d i c a t i n g t h a t the s i g n a l standby 

s t a t u s i s a c t i v a t e d . 

T h i s LED goes out when the sweep i s f i n i s h e d . 

When t h i s c heck i s f i n i s h e d , connect the s i g n a l t h a t you w i s h to o b s e r v e , s e t the READY mode to 

a c t i v a t e the s i g n a l standby s t a t e . When the t r i g g e r s i g n a l i s a p p l i e d , one sweep o n l y i s performed, 

and the LED goes out. 

I NOTE 1 
When the V-MODE i s s e t f o r multi-sweep, s i n c e simultaneous o b s e r v a t i o n i s not p o s s i b l e w i t h the 

ALT s e t t i n g , use the CHOP s e t t i n g . 

5) S et the SWEEP TIME/DIV C o n t r o l © so t h a t a s u i t a b l e d i s p l a y a p p e a r s . I n t h i s way, a normal sweep 

d i s p l a y i s o b t a i n e d . 

2 Sweep magnification 

When t h e time a x i s of p a r t o f the waveform i s extended to ob s e r v e i t on the CRT, and the sweep time 

i s made f a s t e r , the p a r t of the waveform to be ob s e r v e d may move o f f the CRT s c r e e n . I n t h i s c a s e , 
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the use of sweep m a g n i f i c a t i o n w i l l enable waveform o b s e r v a t i o n . 

A d j u s t the -4P- POSITION C o n t r o l @ t o move the p o r t i o n you w i s h to o b s e r v e to t h e c e n t e r of the 

CRT. Next, by p r e s s i n g the x 10MAG s w i t c h ® , the p a r t to be o b s e r v e d w i l l be m a g n i f i e d 10 t i m e s . 

The sweep time w i l l be d i s p l a y e d on the CRT. 

| NOTE • : — | 

Sweep m a g n i f i c a t i o n cannot be performed when the H-MODE s w i t c h @ i s s e t to "X-Y". 

3 X-Y operation 

By o p e r a t i n g the machine as an X-Y o s c i l l o s c o p e , phase d i f f e r e n c e measurements, e t c . , can be made. 

Set the H-MODE s w i t c h © to X-Y. CH2 w i l l be d i s p l a y e d a s the h o r i z o n t a l ( X ) a x i s , and CHI as the 

v e r t i c a l ( Y ) a x i s . 

Y a x i s a d j u s t m e n t s a r e made w i t h the v e r t i c a l p o s i t i o n i n g c o n t r o l of CHI, and the X a x i s a d j u s t m e n t s 

w i t h the h o r i z o n t a l p o s i t i o n i n g c o n t r o l . 

The s e n s i t i v i t y d u r i n g the X-Y o p e r a t i o n i s determined a c c o r d i n g to the VOLTS/DIV and VARIABLE s e t t i n g s 

f o r the X and Y channels. 

4 Video signal observation 

T r i g g e r i n g can be a p p l i e d to the v e r t i c a l or h o r i z o n t a l sync, s i g n a l s of a vid e o s i g n a l . 

1) Input the v i d e o s i g n a l to be observed, and s e t the SLOPE a c c o r d i n g to the input s i g n a l . 

2 ) When you w i s h to t r i g g e r i n g to the v e r t i c a l sync, s i g n a l o f the v i d e o s i g n a l , s e t the COUPLING s w i t c h ® 

to TV-V. and to t r i g g e r i n g to the h o r i z o n t a l sync, s i g n a l , s e t the c o n t r o l to TV-H. 

5 Single sweep 

T h i s i s used to perform a s i n g l e sweep of an a p e r i o d i c s i g n a l . 

1) Set the H-MODE s w i t c h © to SINGLE. Input a s i g n a l h a v i n g almost the same a m p l i t u d e and f r e q u e n c y a s 

the wave to be d i s p l a y e d as the t r i g g e r s i g n a l , and s e t the t r i g g e r l e v e l . 

2) When the SINGLE s w i t c h h a s been pushed, the READY LED l i g h t s , i n d i c a t i n g t h a t the s i g n a l s t a n d b y 

s t a t u s i s a c t i v a t e d . 

T h i s LED goes out when the sweep i s f i n i s h e d . 

| NOTE — — • 1 

When the V-MODE i s s e t f o r multi-sweep, s i n c e simultaneous o b s e r v a t i o n i s not p o s s i b l e w i t h the ALT 

s e t t i n g , use the CHOP s e t t i n g . 

[B] Readout Display 

1 Readout of se t information 

When the READOUT INTEN C o n t r o l © i s turned c l o c k w i s e , s e t t i n g i n f o r m a t i o n c h a r a c t e r s appear on the CRT. 

Ad j u s t the b r i g h t n e s s as needed. The s e t t i n g i n f o r m a t i o n d i s p l a y e d c o n s i s t s of v a l u e s shown i n the "Panel 

E x p l a n a t i o n " and "Readouts" items. 
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• NOTE • • • — — 

When the c a l e n d a r and c l o c k d i p l a y s a r e turned o f f , they a r e not d i s p l a y e d on the CRT. For c a l e n d a r 

and c l o c k s e t t i n g s , see the maintenance and adjustment items. 

When READOUT d i s p l a y s a r e made, a r e a l - t i m e waveform may be i n t e n s i t y - m o d u l a t e d . I n t h i s c a s e , 

t u r n i n g the R/0 INTENSITY f u l l y c o u n t e r c l o c k w i s e and t u r n i n g the READOUT o f f . 

2 Cursor measurements 

When CURSOR measurements a r e made, the ON/OFF s w i t c h i n g of the c u r s o r measurement, and the s w i t c h i n g of 

the c u r s o r mode can be performed as f o l l o w s w i t h the CURSOR MODE s w i t c h e s ® 

A V I , AV2, A T ' l / A T 

1) When making v o l t a g e d i f f e r e n c e measurements, s e t the c u r s o r mode t o A V I or A V 2 , and the v o l t a g e 

d i f f e r e n c e measurements can be made f o r both CHI and CH2 w i t h two h o r i z o n t a l c u r s o r s . 

The A c u r s o r and A R E F c u r s o r v a l u e s a r e shown a s + / - on the CRT. 

When t h e VARIABLE o f t h e measured c h a n n e l i s s e t t o UNCAL, a v o l t a g e r a t i o ( R A T I O ) a s s u m i n g t h a t 

5 d i v i s i o n s = 100% i s d i s p l a y e d . 

When X-Y i s s e l e c t e d i n the H-MODE, and A V 2 i s a l s o s e l e c t e d , the v o l t a g e d i f f e r e n c e i s d i s p l a y e d 

w i t h v e r t i c a l c u r s o r s . 

2) When m a k i n g time d i f f e r e n c e m e a s u r e m e n t s , s e t t h e c u r s o r mode to A T , and t h e t i m e d i f f e r e n c e 

measurements can be made f o r both CHI and CH2 w i t h two v e r t i c a l c u r s o r s . 

The A c u r s o r and A R E F c u r s o r v a l u e s a r e shown as + / - on the CRT. O p e r a t e t h e x 10 MAG and the 

convert e d v a l u e s w i l l be d i s p l a y e d . 

When t h e SWEEP VARIABLE o f the measured c h a n n e l i s s e t to UNCAL, a time r a t i o (RATIO) assuming t h a t 

5 d i v i s i o n s = 100% i s d i s p l a y e d . 

3) When making f r e q u e n c y measurements, s e t the c u r s o r mode to 1/AT, and the f r e q u e n c y measurements can 

be made f o r both CHI and CH2 w i t h two v e r t i c a l c u r s o r s . 

The A c u r s o r and A R E F c u r s o r v a l u e s a r e shown as + / - on the CRT. O p e r a t e t h e x 10 MAG and the 

con v e r t e d v a l u e s w i l l be d i s p l a y e d . 

When the SWEEP VARIABLE of the measured channel i s s e t to UNCAL, a phase d i f f e r e n c e (PHASE) assuming 

t h a t 5 d i v i s i o n s = 360° i s d i s p l a y e d . 

4) The t r a c k i n g o p e r a t i o n i s c o n v e n i e n t f o r making c o m p a r a t i v e measurements of d a t a c o r r e s p o n d i n g to 

s p e c i f i e d v a l u e s , by o p e r a t i n g the A R E F c u r s o r so t h a t the A c u r s o r moves at the same time. 

The ON/OFF o f the t r a c k i n g o p e r a t i o n o f t he A c u r s o r and the A R E F c u r s o r i s p e r f o r m e d w i t h t h e 

CURSOR TRACK s w i t c h e s ® . 

5) Cursor o p e r a t i o n 

The A R E F c u r s o r ® can perform the f o l l o w i n g o p e r a t i o n s , depending on the mode s e t t i n g . 

Cursor measuring : The A R E F c u r s o r i s moved. 

ST0 TRIG DELAY : The PRE d i v No. or POST d i v No. i s changed. 

ST0 DISP ADDR : The DISPLAY ADDRESS i s changed. 

AVERAGE SET : The No. of times of a v e r a g i n g i s changed. 

AUTO SET : The AUTO SET mode and the of V and H s e t t i n g v a l u e a r e changed. 
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The A c u r s o r ® can perforin the f o l l o w i n g o p e r a t i o n s , depending on the mode s e t t i n g . 

With the c u r s o r on : The A c u r s o r i s moved. 

STO TRIG DELAY : The PRE d i v No. or POST d i v No. i s changed. 

STO DISP ADDR : The DISPLAY ADDRESS i s changed. 

When the A R E F c u r s o r and the A c u r s o r a r e t u r n e d c l o c k w i s e , they move i n the d i r e c t i o n of i n c r e a s e , 

to the r i g h t and upward. When making the TRIG DELAY time s e t t i n g s and the DISP ADDR address s e t t i n g s , 

the A R E F c u r s o r i s used to make the coarse s e t t i n g s , and the A c u r s o r to make the f i n e s e t t i n g s . 

[CJ Digital Storage Oscilloscope Operation 

O p e r a t i o n as a d i g i t a l s t o r a g e o s c i l l o s c o p e i s almost the same as t h a t f o r o p e r a t i o n as a normal r e a l - t i m e 

o s c i 1 l o s c o p e . 

1 NORMAL samp I i n g 

1) P r e s s the STORAGE s w i t c h ® to a c t i v a t e the s t o r a g e mode. When i n d i v i d u a l s t o r a g e f u n c t i o n s a r e not 

s e l e c t e d , NORMAL sampling i s performed. 

2) By making the same s e t t i n g s as those used f o r r e a l - t i m e o p e r a t i o n , such as s e l e c t i o n of channel to be 

o b s e r v e d , t r i g g e r s o u r c e s e t t i n g s , s y n c h r o n i z a t i o n o p e r a t i o n s , e t c . , d i g i t a l c o n v e r s i o n s of t h e 

s i g n a l s can be d i s p l a y e d on the CRT. 

© HOLD 

When o b s e r v i n g the s t o r a g e waveform, the u p d a t i n g of the waveform can be stopped by p r e s s i n g the 

HOLD s w i t c h , and the immediately preceding input waveform data can be s t o r e d . 

During the HOLD p e r i o d , new s i g n a l d a t a cannot be s t o r e d , and the d a t a t h a t i s s t o r e d i s d i s p l a y e d 

c o n t i n u o u s l y . V e r t i c a l and h o r i z o n t a l p o s i t i o n i n g can be done a l s o d u r i n g the HOLD p e r i o d . 

© DISPLAY ADDRESS 

In them normal sampling mode, the memory c a p a c i t y i s 16KW, and of t h i s , the p a r t shown on the CRT i s 

2KW. T h e r e f o r e , t h i s f u n c t i o n i s used to d i s p l a y data contained i n memories o u t s i d e the CRT. 

When the DISP ADDR s w i t c h © i s p r e s s e d , the p o s i t i o n a t which t h i s 2KW p o r t i o n of data i s d i s p l a y e d 

can be a d j u s t e d w i t h the A R E F c u r s o r or A c u r s o r . 

AN "ADDR x x x x - x x x x " address i s d i s p l a y e d on the CRT. When the DISP ADDR s w i t c h © i s p r e s s e d a g a i n , 

and the LED goes out, the address v a l u e j u s t b e fore the s e t t i n g i s s t o r e d . 

® S i n g l e sweep 

The s i n g l e sweep s e t t i n g can be made i n the same way as i n the r e a l - t i m e o p e r a t i o n . 

Use when you want to perform waveform o b s e r v a t i o n of the s i n g l e phenomenon, or waveform o b s e r v a t i o n 

f o r each t r i g g e r . 

NORMAL 

16KW 

0 2047 16383 
ROLL 

AVG 

0 2047 5119 

EQU 

0 2047 
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2 P r e - and p o s t - t r i g g e r 

By s e l e c t i n g the TRIG DELAY, the t r i g g e r i n g p o s i t i o n of the s i g n a l to be s t o r e d can be s e t over a wide 

range. 

1) P e r f o r i n the s e l e c t i o n of the channel to be observed, the t r i g g e r source s e t t i n g , and the t r i g g e r l e v e l 

s e t t i n g . 

2) 

® PRE TRIG 

Set the r e q u i r e d time ("DELAY-xxx") w i t h the A R E F c u r s o r and the A c u r s o r . 

P r e - t r i g g e r i n g i s the f u n c t i o n i n w h i c h the d a t a j u s t b e f o r e the t r i g g e r p o i n t i s s t o r e d and 

d i s p l a y e d o n l y f o r the time s e t on the A R E F c u r s o r . W i t h s i n g l e and b u r s t sweep, use the s i n g l e 

sweep s e t t i n g . 

The s e t t i n g range i s 0 to -80 d i v ( f o r time, the e q u i v a l e n t of 0 to -80 d i v ) . When the 0 to ,-10 

d i v (CRT i n t e r n a l t r i g g e r p o i n t s e t t i n g ) s e t t i n g i s used, the t r i g g e r i s d i s p l a y e d w i t h the c u r s o r . 

© POST TRIG 

Set the r e q u i r e d time ("DELAY+xxx") w i t h the A R E F c u r s o r and the A c u r s o r . 

P o s t - t r i g g e r i n g i s t h e f u n c t i o n i n w h i c h t h e d a t a j u s t a f t e r t h e t r i g g e r p o i n t i s s t o r e d and 

d i s p l a y e d o n l y f o r the time s e t on the A R E F c u r s o r . W i t h s i n g l e and b u r s t phenomena, use the 

s i n g l e sweep s e t t i n g . 

The s e t t i n g range i s 0 to 10,000 d i v ( f o r time, the e q u i v a l e n t of 0 to 10,000 d i v ) . 

| NOTE • • • — | 

When making the T R I G DELAY time s e t t i n g , the c o a r s e s e t t i n g i s made w i t h the A R E F c u r s o r , 

and the f i n e s e t t i n g w i t h the A c u r s o r . 

3 Equivalent samp I i n g 

W i t h sweep h a v i n g speeds of 5 / / s / d i v or f a s t e r , d a t a s t o r a g e can be p e r f o r m e d w i t h the e q u i v a l e n t 

sampling method. 

By u s i n g t h e e q u i v a l e n t s a m p l i n g , h i g h - s p e e d r e p e t i t i o n s i g n a l s c a n be s t o r e d w i t h maximum 

r e s o l u t i o n w i t h t h i s machine. 

1) P e r f o r m the s e l e c t i o n of the channel to be observed, the t r i g g e r source s e t t i n g , and the t r u g g e r l e v e l 

s e t t i n g . 

2) Set the SWEEP TIME/DIV c o n t r o l i n the r e q u i r e d range of 5 ^ s / d i v or h i g h e r . 

P r e s s the EQU s w i t c h © . 

3) The HOLD f u n c t i o n i s performed the same as i t i s f o r NORMAL sampling. 

4 ROLL sweep 

D a t a s t o r a g e c a n be p e r f o r m e d w i t h ROLL sweep i n the 0 . 2 s / d i v range or below. B e c a u s e the i n p u t 

s i g n a l can be c o n v e r t e d to d i g i t a l form and c o n t i n u o u s l y d i s p l a y e d u s i n g t h e ROLL sweep, a l l the 

sweeps of the s i g n a l can be o b s e r v e d . A l s o , s i n c e the o p e r a t i o n has no r e l a t i o n to the type of 

t r i g g e r i n g , the t r i g g e r source s e l e c t i o n i s not r e q u i r e d . 

1) S e l e c t the channel to be observed. 

2) Set the SWEEP TIME/DIV i n the r e q u i r e d range of 0. 2 s / d i v or lower. 
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3) The HOLD f u n c t i o n i s performed the same as i t i s f o r NORMAL sampling. 

5 Peak detector mode 

When a s i g n a l i s being observed u s i n g a sweep time t h a t i s slow i n comparison w i t h the sweep f r e q u e n c y 

of the s i g n a l being observed, depending on c o n d i t i o n s , a l i a s i n g (Note 1) o c c u r s , w h i c h sometimes makes 

i t i m p o s s i b l e to o b t a i n c o r r e c t measurements. 

A l s o , w i t h low speed sweep, when t h e r e a r e s p i k e s a t l e a s t 1000 t i m e s as h i g h as the main f r e q u e n c y 

being observed, there times when c o r r e c t s t o r a g e cannot be performed f o r the f o l l o w i n g reasons. 

Because the h o r i z o n t a l d i r e c t i o n d a t a r e s o l u t i o n of t h i s machine i s 2000 p o i n t s , i t i s p o s s i b l e f o r 

s p i k e s i n a s i g n a l s u c h as t h a t d e s c r i b e d above to exceed the h o r i z o n t a l r e s o l u t i o n . I n t h i s c a s e , 

t h e r e i s a chance t h a t the data of s p i k e s , e t c . , may not be d i s p l a y e d . 

I f a peak d e t e c t o r i s used when o b s e r v i n g t h e s e s i g n a l s , a l i a s i n g i s a v o i d e d , and i f the s p i k e s have a 

time w i d t h g r e a t e r than the r a t i n g s of t h i s machine, they can c e r t a i n l y be d i s p l a y e d . 

1) P e r f o r m the s e l e c t i o n of the c h a n nel to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , the t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV ( 5 0 0 s / d i v to 0. I m s / d i v ) s e t t i n g . 

2) P r e s s the PEAK s w i t c h ® . 

3) Set the PEAK mode (MAX/MIN, MIN, MAX d i s p l a y ) . ( F o r s e t t i n g methodas, r e f e r to the A V 1 + A V 2 i t e m s 

"when u s i n g STORAGE mode PEAK ON" on page 18 of the ® CURSORS s e c t i o n . ) 

4) D i s p l a y the maximum and minimum v a l u e s (Note 2) of the input s i g n a l . 

I f a high-frequency s i g n a l i s observed a t low sweep speed, the p e r i p h e r y of the s i g n a l i s the envelop. 

Note 1 A l i a s i n g : 

When a c e r t a i n band of s i g n a l s i s sampled a t i n t e r v a l s o f 1/2 or l e s s as long as t h o s e of the 

sampled s i g n a l s , t he f r e q u e n c y component of the s i g n a l b e i n g o b s e r v e d and the s a m p l i n g p e r i o d 

d i f f e r e n c e a r e composed, t h e d i f f e r e n c e components a r e d i s p l a y e d by t h e d i g i t a l s t o r a g e 

o s c i l l o s c o p e , and t h e r e are c a s e s where c o r r e c t o b s e r v a t i o n cannot be performed. 

Because the a c c u r a c y and s t a b i l i t y of the c o n v e r s i o n t i m i n g c l o c k used f o r d i g i t a l c o n v e r s i o n i n 

t h i s machine i s v e r y h i g h , when the f r e q u e n c y s t a b i l i t y of the s i g n a l being observed i s h i g h , the 

waveforms t h a t a r e composed above appear to be s t a b l e , and t h i s may l e a d to o b s e r v a t i o n e r r o r s i n 

some c a s e s . 

Note 2 Maximum v a l u e s (and minimum v a l u e s ) : 

Maximum and minimum v a l u e s a r e maximum and minimum v a l u e s of the i n p u t s i g n a l t h a t occur w i t h i n 

1 sampling time i n t e r v a l of the sweep time t h a t i s s e t , 

6 Averaging 

When t h e r e i s random n o i s e i n the s i g n a l b e i n g o b s e r v e d , i f i t i s a r e p e t i t i o n s i g n a l , the a l g e b r a i c 

average i s taken e v e r y r e p e t i t i o n , and inprove the s i g n a l to n o i s e r a t i o can be a t t a i n e d . 

With t h i s machine, average v a l u e p r o c e s s i n g can be performed from 2 to 256 times. 

1) P e r f o r m the s e l e c t i o n of the c h a n n e l to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , the t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g . 

2) P r e s s the AVERAGE s w i t c h © . The number of times s e t t i n g f o r the a v e r a g i n g can be made w i t h the SET 

s w i t c h @ as needed. 

3) The HOLD f u n c t i o n i s performed the same as i t i s f o r NORMAL sampling. 
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7 I n t e r p o l a t i o n f u n c t i o n s 

H i g h - s p e e d phenomena o b s e r v a t i o n , w h i c h i s needed f o r o b s e r v a t i o n o f s i g n a l s above t h e h i g h e s t 

r e s o l u t i o n range (max. 10 ^ s / d i v ) , can be performed w i t h high r e s o l u t i o n by u s i n g e q u i v a l e n t sampling 

and r e p e t i t i o n phenomena but e q u i v a l e n t sampling cannot be used w i t h s i n g l e phenomena or b u r s t phenomena. 

A l s o , i f the s t o r a g e waveform i s h e l d , and m a g n i f i e d w i t h SWEEP TIME/DIV, t h e h o r i z o n t a l r e s o l u t i o n 

i s lowered, and the waveform o b s e r v a t i o n becomes d i f f i c u l t . I n t h i s c a s e , d a t a i n t e r p o l a t i o n can be 

performed u s i n g the i n t e r p o l a t i o n f u n c t i o n to i n c r e a s e the r e s o l u t i o n of low r e s o l u t i o n d a t a . 

1) P e r f o r m t h e s e l e c t i o n o f the c h a n n e l to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , t h e t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g . 

2) S e l e c t i n t e r p o l a t i o n f u n c t i o n ® or ® . 

© LINEAR i n t e r p o l a t i o n 

The i n t e r v a l s between sampling data i s i n t e r p o l a t e d using the s t r a i g h t - l i n e . 

© SINE i n t e r p o l a t i o n 

The i n t e r v a l s between s a m p l i n g d a t a i s i n t e r p o l a t e d u s i n g the f u n c t i o n S I N x / x . P h y s i c a l l y , t h i s 

i s t h e e q u i v a l e n t o f p e r f o r m i n g f i l t e r i n g w i t h an i d e a l low-pass f i l t e r h a v i n g a band 1/2 h a l f 

t h a t of the h i g h e s t sampling frequency. 

8 R e f e r e n c e memory operation 

T h i s machine, i n a d d i t i o n to h a v i n g a 16,000-word a c q u i s i t i o n memory f o r each c h a n n e l , a l s o has a 16,000 

-word r e f e r e n c e memory f o r each c h a n n e l . T h i s r e f e r e n c e memory can be used to r e t a i n the c o n t e n t s of 

the a c q u i s i t i o n memory. 

1) P e r f o r m t h e s e l e c t i o n o f the c h a n n e l to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , t h e t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g , and s t o r e the data. 

2) P r e s s HOLD s w i t c h ® to hold the data. 

3) P r e s s the REF DISP s w i t c h © to d i s p l a y the REF waveform. 

4) Next, when the SAVE s w i t c h © i s p r e s s e d , the c o n t e n t s of the a c q u i s i t i o n memory a r e copi e d as th e y 

a r e to the r e f e r e n c e memory, t r a n s f e r r e d and s t o r e d (when the r e f e r e n c e memory d i s p l a y i s turned on w i t h 

the REF DISP s w i t c h ® ) . 

I NOTE 1 

S i n c e the t r a n s f e r of the a c q u i s i t i o n memory c o n t e n t s i s done o n l y f o r the c h a n n e l t h a t i s b e i n g 

d i s p l a y e d , i t i s n e c e s s a r y to s e l e c t the channel w i t h the da t a you w i s h to s t o r e i n the r e f e r e n c e 

memory w i t h the VERT MODE s w i t c h © , and d i s p l a y i t . D i s a b l e the d i s p l a y of the channel i n whic h 

you do not want to change the r e f e r e n c e memory c o n t e n t s . 

5) The ON/OFF s e t t i n g f o r the r e f e r e n c e memory d i s p l a y can be made w i t h t h e REF DIS P © . Thus, t h e 

r e f e r e n c e memory d i s p l a y and the a c q u i s i t o n memory d i s p l a y o f each channel can be observed a t the same 

time. 

6) When the REF POSI s w i t c h © i s p r e s s e d , the r e f e r e n c e memory v e r t i c a l p o s i t i o n can be a d j u s t e d by the 

y POSITION of each c h a n n e l . 

37 



9 Ops rat ion funct ions 

T h i s machine can perform o p e r a t i o n s between the channels t h a t have been s t r a g e . 

1) P e r f o r m the s e l e c t i o n of the c h a n n e l to be ob s e r v e d , the t r i g g e r s o u r c e s e t t i n g , the t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g , and s t o r e the data. 

2) The four a r i t h m e t i c o p e r a t i o n s below can be performed by the s e l e c t i o n of the V-MODE s w i t c h @. 

® + (ADD) 

The s t o r a g e waveforms of CHI and CH2 can be added (CHI + CH2) and d i s p l a y e d . When the CH2 INV i s 

s e t , the r e s u l t s of CH1-CH2 are d i s p l a y e d . 

© - (CH2 INV) 

The CH2 st o r a g e waveform i s s u b t r a c t e d from t h a t of CHI (CH1-CH2) and d i s p l a y e d . 

® x (ALT) 

The s t o r a g e w a v e f o r m s o f CHI and CH2 a r e m u l t i p l i e d t o g e t h e r ( C H 1 X C H 2 ) and d i s p l a y e d . T h e 

op e r a t i o n assumes t h a t 1 d i v of the CRT sc r e e n has the v a l u e of 1. 

@ - (CHOP) 

The s t o r a g e waveform of CHI i s d i v i d e d by t h a t of CH2 (CH1/CH2) and d i s p l a y e d . 

I NOTE 1 

The CH2 INV s e t t i n g cannot be made i n the s t o r a g e mode. When the CH2 INV s e t t i n g i s performed, 

make the s e t t i n g i n the r e a l - t i m e mode. 

NOTE 

Because the 4 a r i t h m e t i c o p e r a t i o n s a re performed i n the s t o r a g e mode u s i n g c e n t e r of the CRT as 

0, i n ca s e d i v i s i o n , when the CH2 dat a i s i n the c e n t e r p a r t of the CRT, the o p e r a t i o n r e s u l t s 

may extend o f f the CRT. 

10 Others 

1) TRIG TIME STAMP f u n c t i o n 

With the s i n g l e sweep i n the s t o r a g e mode, the t r i g g e r input time i s d i s p l a y e d i n the c a l e n d a r d i s p l a y 

p o s i t i o n . At t h a t time, a " T i s d i s p l a y e d between the time and the month and day. 

2) Storage X-Y o p e r a t i o n 

T h i s machine can operate as an X-Y o s c i l l o s c o p e w i t h the CHI as the Y a x i s , and the CH2 as the X a x i s . 

The H-MODE s e t t i n g has no r e l a t i o n to the X-Y o p e r a t i o n . 

U n l i k e the X-Y o f the r e a l - t i m e o p e r a t i o n , when the TRIGGERING i s not s e t , a s i n the NORM mode o f 

s t o r a g e , the WRITE o p e r a t i o n i s not performed, so use a TR I G s e t t i n g t h a t i s s u i t a b l e f o r the wave 

form o b s e r v a t i o n . 

I NOTE
 :

 , 

• I n the s t o r a g e X-Y mode, the memory c a p a c i t y i s 2KW, and the DISP ADDR i s f i x e d a t 0 to 2047. 

•The HOLD m a g n i f i c a t i o n cannot be performed. 

•When t h e X-Y mode i s used w i t h m a g n i f i e d r a nge ( 5 ^ s / d i v ~ 0 . 1 / u s / d i v ) t h e SWEEP TIME/DIV i s 

changed a u t o m a t i c a l l y to 1 0 ^ s / d i v . 
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[D] Programmable Osci 11oscope Operation 

1 Programmable WRITE 

The panel s e t t i n g s t a t e can be programmed. The program steps a r e from 1 to 20. 

1) P r e s s the PROG SET s w i t c h ® to a c t i v a t e the program WRITE s t a t e . 

A STEP-W1 RUN or a STEP-W1 S K I P message appears i n the c a l e n d a r d i s p l a y p o s i t i o n on the CRT, and the 

panel d e t a i l s become the same ones t h a t were s e t the p r e v i o u s time. 

2) Connect a s i g n a l to the input t e r m i n a l , and s e t channel t h a t uses the V-MODE s w i t c h ® . 

Perform the s e t t i n g s t h a t a r e n e c e s s a r y f o r the waveform o b s e r v a t i o n . 

3) P r e s s the PROG STEP s w i t c h to w r i t e the panel s e t t i n g s t a t e . The s e t t i n g c o n t e n t s a r e w r i t t e n i n the 

address t h a t i s d i s p l a y e d . The program step number becomes 2. 

4) Repeat sequences 2) and 3) as needed. Each time, the s e t t i n g c o n t e n t s a r e w r i t t e n i n t o the d i s p l a y e d 

address, and the s t e p number i n c r e a s e s by 1 each time. 

5) A f t e r the r e q u i r e d s e q u e n c e s a r e completed, p r e s s the PROG RUN s w i t c h . F o r example, i f the w r i t e 

o p e r a t i o n has been completed through Step 10, the CRT d i s p l a y w i l l show, "STEP-W11-RUN". At t h i s time, 

i f PROG RUN i s p r e s s e d , "STEP - W l l - SKIP" w i l l be d i s p l a y e d , and STEP 11 i s SKIP w i l l be s e t . I n t h i s 

SKIP s e t t i n g s t a t e , i f the PROG STEP s w i t c h i s pr e s s e d , and Step 11 i s w r i t t e n as a SKIP, and when i t i s 

read out, and the program w i l l jump from STEP 10 to STEP 12. 

I f a l l the s t e p s from STEP 11 to STEP 20 a r e s e t to SKIP, the program w i l l r e t u r n from STEP 10 to STEP 1. 

6) P r e s s the PROG SET s w i t c h to end the program w r i t e . 

With t h i s , the s t e p s from STEP 1 to STEP 20 are w r i t t e n . 

2 Program Readout 

To read out the program t h a t was w r i t t e n , perform the f o l l o w i n g procedure. 

1) To read out the program t h a t i s s e t , p r e s s the PROG RUN s w i t c h . 

2) "STEP-R1" i s d i s p l a y e d i n the c a l e n d a r d i s p l a y p o s i t i o n on the CRT, and the panel s w i t c h e s a r e i n the 

programmed s t a t e . 

Perform o b s e r v a t i o n s as needed i n t h i s s t a t e . 

3) When the PROG STEP s w i t c h i s p r e s s e d , the s t a t e w r i t t e n i n t o STEP 2 becomes the p a n e l s e t t i n g . I f 

t h i s STEP i s r e p e a t e d , t h e s t e p number i n c r e a s e s by 1 each time. The s t e p f o r w h i c h S K I P was w r i t t e n 

i s jumped over, and the c o n t r o l moves to the next s t e p . 

4) A f t e r STEP 20, the program c o n t r o l r e t u r n s to STP 1 and the above sequence i s repeated. 

I NOTE 1 

I n the program readout mode, the panel s e t t i n g s can be changed, but the changed c o n t e n t s w i l l not be 

s t o r e d . 
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[E] Pen Recorder and Plotter Output Methods 

1 Analog pen recorder output 

B e f o r e the output, v e r i f y the output s e t t i n g (ANALOG s e t t i n g ) f o r the pen r e c o r d e r w i t h the DIP s w i t c h 

© on the r e a r p a n e l . Now s e l e c t the pen re c o r d e r speed (lOms/w, 50ms/w). 

1) P e r f o r m the s e l e c t i o n of the ch a n n e l to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , the t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g , and s t o r e the data. 

2) P r e s s the HOLD © to hold the data. 

3) To s t a r t the output, v e r i f y the co n n e c t i o n of the pen r e c o r d e r to the PEN OUT BNC t e r m i n a l on the r e a r 

panel of the machine. When the PLOT s w i t c h ® i s p r e s s e d , the output begins. 

N 0 X E
 . 

Because the CRT d i s p l a y becomes a spot during the analog pen re c o r d e r output, reduce the i n t e n s i t y . 

2 D i g i t a l p l o t t e r output 

B e f o r e t h e o u t p u t , v e r i f y t h e o u t p u t s e t t i n g ( D I G I s e t t i n g ) f o r the d i g i t a l p l o t t e r w i t h t h e D I P 

s w i t c h ® on the r e a r p a n e l . Now s e l e c t the ac c o r d i n g baud r a t e to the X-Y p l o t t e r . 

1) P e r f o r m the s e l e c t i o n of the c h a n n e l to be o b s e r v e d , the t r i g g e r s o u r c e s e t t i n g , the t r i g g e r l e v e l 

s e t t i n g and the SWEEP TIME/DIV s e t t i n g , and s t o r e the data. 

2) P r e s s the HOLD ® to hold the data. 

3) To s t a r t the output, v e r i f y the connection of the d i g i t a l p l o t t e r to the PLOTTER OUT (RS-232C) t e r m i n a l 

on the r e a r panel of the machine. When the PLOT s w i t c h ® i s p r e s s e d , the output begins. 

. NOTE 1 

Because e l e c t r i c a l s t r e s s i s o c c u r s to t h i s machine and the p l o t t e r when the p l o t t e r i s connected 

and d i s c o n n e c t e d , be s u r e t h a t the power s u p p l y s w i t c h e s of both a r e o f f b e f o r e p e r f o r m i n g t h e s e 

o p e r a t i o n s . 

[Fl AUTO SET (Automatic Range Setting) Operation 

1 AUTO SET (Auto Range s e t t i n g ) 

When AUTO SET s w i t c h ® i s p r e s s e d , the range s e t t i n g i s made a u t o m a t i c a l l y a c c o r d i n g to the in p u t . 

j NOTE • 

T h i s f u n c t i o n w i l l not operate i n the c o n d i t i o n s shown below: 

• When the H-MODE i s s e t to SINGLE 

•When TRIG-SOURCE i s s e t to EXT 

• During STORAGE-HOLD 

• When STORAGE-EQU and ROLL a r e used. 

1) S e l e c t the channel to be observed and make the t r i g g e r source s e l e c t i o n . ( Perform the SWEEP TIME/DIV and 

VOLTS/DIV s e t t i n g s as needed a c c o r d i n g to the mode). 
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2) When t h e AUTO SET s w i t c h ® i s p r e s s e d , t h e v e r t i c a l r a n g e s e t t i n g i s made a u t o m a t i c a l l y . The 

h o r i z o n t a l range s e t t i n g i s performed a u t o m a t i c a l l y f o r the channel s e l e c t e d by the t r i g g e r source. 

NOTE • • 1 

When AUTO SET i s performed, the panel s e t t i n g s a r e as shown below: 

• Input c o u p l i n g : AC 

• POSITION : Center 

• H-MODE : F I X , AUTO 

• TRIG COUPLING : AC 

3) The d e t a i l s of the AUTO SET s e t t i n g s can be changed. 

The f u n c t i o n t h a t can be s e t i s the AUTO SET mode. 

VH : The AUTO SET o p e r a t i o n i s performed f o r the v e r t i c a l and h o r i z o n t a l ranges. 

H : The AUTO SET o p e r a t i o n i s performed f o r the h o r i z o n t a l range on l y . 

V : The AUTO SET o p e r a t i o n i s performed f o r the v e r t i c a l range on l y . 

The peak v a l u e of V can be s e t to 2, 4 or 6, and the number of c y c l e s of H can be s e t t o e i t h e r 2, or 5. 

CD P r e s s the c u r s o r mode A V I and A V 2 s w i t c h e s a t the same time. 

Both LEDs l i g h t and the AUTO SET and No. of c y c l e s e t t i n g mode a r e a c t i v a t e d . ( I f s e t t i n g s a r e 

not made a t t h i s time, about 5 seconds l a t e r the normal mode w i l l a u t o m a t i c a l l y be r e s t o r e d ) . 

© I n t h e s e t t i n g mode, "MODE:VH V:2 H:2" i s d i s p l a y e d i n the upper l e f t p a r t o f the CRT. I f the 

A T ' 1 / A T s w i t c h i s p r e s s e d now, t h e b e f o r e t h e VH f l a s h e s . When the A R E F c o n t r o l i s 

t u r n e d c o u n t e r c l o c k w i s e , t h e "VH" d i s p l a y c h a n g e s from "VH" to "H" to "V". I f the A T - l / A T 

s w i t c h i s p r e s s e d a g a i n , the f l a s h i n g p a r t changes to the ":" of "V:2". At t h i s time, the mode i s 

s e t . 

CD Make the s e t t i n g s f o r the V (peak v a l u e ) and H (No. of c y c l e ) i n the same way. 

® When t h e H (No. o f c y c l e ) s e t t i n g i s f i n i s h e d , and then the A T » 1 / A T s w i t c h i s p r e s s e d , t h e 

c o n t r o l r e t u r n s from the AUTO SET s e t t i n g mode to the normal waveform o b s e r v a t i o n mode. 

| NOTE
 :

 1 

The range of the s i g n a l s t h a t can be s e t f r e q u e n c y i s 50 Hz to 5 MHz and am p l i t u d e i s 2mV to 

40Vp-p w i t h AUTO SET. 

A l s o , t h e r e a r e c a s e s i n which waveform d e t e c t i o n cannot be performed f o r waveforms w i t h extreme 

duty r a t i o s or waveforms w i t h bad s i g n a l to n o i s e r a t i o s . I n such c a s e s , use the 50mV/div and 

5 0 / s / d i v range s e t t i n g s . 

[G] External Control Operation With GP-IB 

1 GP-IB control operation 

By u s i n g a GP-IB i n t e r f a c e , w i t h the e x c e p t i o n of the power s w i t c h and some f u n c t i o n s around the CRT, 

t h i s machine can p e r f o r m c o n t r o l of s e t t i n g s , v e r i f i c a t i o n of s e t t i n g s t a t e s and e x t e r n a l output of 

s t o r a g e d a t a t h a t has been s t o r e d i n the i n t e r n a l memory from the input t e r m i n a l . With t h i s machine, by 

programming t h e s e t t i n g s f o r d a t a measurements, an environment i n which the s e q u e n t i a l c o l l e c t i o n o f 

au t o m a t i c m e a s u r i n g d a t a i s p o s s i b l e . A l s o , because b e t t e r o p e r a t i o n s f o r the da t a t h a t i s c o l l e c t e d 

can be performed by a computer, more e f f i c i e n t measuring can be performed. 
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1) Program your d e s i r e d measurement sequence a f t e r r e f e r r i n g to the ( G P - I B ) command r e f e r e n c e of the 

i n s t r u c t i o n manual f o r t h i s machine. 

2) E n t e r the program i n t o the c o n t r o l l e r equipped w i t h the GP-IB d r i v e r . A l s o , v e r i f y the s e t t i n g s o f 

the DIP s w i t c h e s , d e v i c e a d d r e s s numbers and d e l i m i t e r on the r e a r panel of t h i s machine, and check 

the GP-IB cable connection. 

3) Check whether or not the s i g n a l to be measured i s connected to the i n p u t t e r m i n a l of t h i s machine. 

Execute the program. 

I NOTE 1 

Be c a u s e e l e c t r i c a l s t r e s s i s o c c u r s to t h i s machine and the computer when the G P - I B c a b l e i s 

co n n e c t e d and d i s c o n n e c t e d , be s u r e t h a t both power s u p p l y s w i t c h e s a r e o f f b e f o r e p e r f o r m i n g 

these o p e r a t i o n s . 

— NOTE 

Because d e l i m i t e r and d e v i c e a d d r e s s s e t t i n g s a r e made w i t h t h i s machine's power s u p p l y on, t u r n 

on the power a f t e r changing s e t t i n g s . 

NOTE
 :

 — — — 

With GP-IB c o n t r o l , and the REN d i s p l a y i n t e r v a l s e t to remote, s w i t c h e s and c o n t r o l s on t h i s p a n e l , 

such as the i n t e n s i t y c o n t r o l , e t c . , t h a t a r e not c o n t r o l l e d by GP-IB, cannot be operated. 
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6. EXAMPLES OF APPLICATION 

CONTENTS 

[A] Examples of Applications Common to Real-time and Storage Oscilloscopes 
1 V o l t a g e measurements 

1) DC v o l t a g e measurement 

a) Normal procedures 

b) Cursor measurement procedures 

2) AC v o l t a g e measurements 

a) Measurement of the v o l t a g e between two p o i n t s on waveform 

b) E l i m i n a t i o n of un d e s i r e d s i g n a l components 

3) V o l t a g e r a t i o measurements 

a) Overshoot 

2 Time measurements 

1) Time measurements 

a) Normal procedures 

b) Cursor measurement procedures 

2) Time d i f f e r e n c e measurements 

a) Normal procedures 

b) Cursor measurement procedures 

3) P u l s e w i d t h measurement 

a) Normal procedures 

b) Cursor measurement procedures 

4) R i s e time measurements 

a ) Normal procedures 

b) Cursor measurement procedures 

5) Time d i f f e r e n c e measurements 

a) Duty r a t i o 

3 Frequency measurements 

1) Frequency measurements 

a) Normal procedures 

b) Cursor measurement procedures 

2) Phase d i f f e r e n c e measurements 

a) Normal procedures 

b) Cursor measurement procedures 

4 R e l a t i v e measurements 

1) V o l t a g e 

2) P e r i o d 

5 X-Y o p e r a t i o n a p p l i c a t i o n s 

1) Phase 

2) Frequency 

[B] Storage Oscilloscope Applications 
1 Storage waveform measurement u s i n g the hold mode 

2 Single-phenomena measurements 

1) Waveform o b s e r v a t i o n before the t r i g g e r p o i n t 

2 ) Waveform o b s e r v a t i o n a f t e r the t r i g g e r p o i n t 

3) Measurements u s i n g data i n t e r p o l a t i o n 
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3 Low frequency s i g n a l measurements 

1) Long time measurements (Unattended measurements) 

2) R o l l mode 

3) Peak d e t e c t o r a p p l i c a t i o n s 

4 R e p e t i t i o n phenomena measurements 

1) E x t r a c t i o n of s i g n a l s hidden by no i s e 

2) High-speed phenomena measurements 

5 Waveform data r e l a t i v e measurements 

1) Use of r e f e r e n c e data 

6 Data output 

1) P l o t t e r output 

2) Pen output 

[C] Programmable Oscilloscope Applications 
1 A p p l i c a t i o n s f o r f i x e d form measurements 

1) Program f u n c t i o n a p p l i c a t i o n s w i t h a s e p a r a t e o s c i l l o s c o p e 

2) Program f u n c t i o n a p p l i c a t i o n s u s i n g GP-IB 
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Before a c t u a l l y s t a r t i n g the measurements, be su r e t h a t the c a l i b r a t i o n s shown below have been made. 

[Probe Compensation] 

To o b t a i n a c c u r a t e measurements us i n g the probe, i t i s nec e s s a r y to c a l i b r a t e the probe p r o p e r l y . 

[ T r a c e r o t a t i o n Compensation] 

Of the b r i g h t l i n e i s s l a n t e d w i t h r e s p e c t to the h o r i z o n t a l s c a l e , t h i s can cause measurement e r r o r s . 

For d e t a i l s of each c a l i b r a t i o n , r e f e r to the d e s c r i p t i o n of c a l i b r a t i o n o p e r a t i o n s on the "Maintenance 

and ADjustment" pages. 

CA] Examples of Applicat ions Common to Real-time and Storage OsciIloscopes 

1 Voltage measurements 

1) DC v o l t a g e measurement methods 

T h e r e a r e 2 k i n d s o f measurement methods, the normal measurement method and the measurement method 

us i n g the c u r s o r . 

a) Normal procedures 

To measure the waveform DC l e v e l , perform the f o l l o w i n g o p e r a t i o n s . 

© Connect a s i g n a l to the i n p u t t e r m i n a l . S e t the AC/DC s w i t c h t o DC, and the V-MODE to use 

chan n e l , and s e t each c o n t r o l f o r normal sweep. 

Next, a d j u s t the VOLTS/DIV and SWEEP TIME/DIV c o n t r o l s so t h a t the waveform i s easy to measure. 

Set the VARIABLE to the CAL p o s i t i o n . 

© S e t t h e H-MODE s w i t c h to AUTO, and the GND s w i t c h to ON. At t h i s t i m e , t h e t r a c e l i n e 

i n d i c a t e s the GND p o s i t i o n ( r e f e r e n c e l i n e ) . 

Set the t r a c e l i n e to the r e f e r e n c e l i n e of the s c a l e w i t h the y POSITION c o n t r o l . A f t e r the 

r e f e r e n c e l i n e i s s e t , do not move the POSITION c o n t r o l . 

(D S e t AC/DC s w i t c h t o DC. R e s e t t h e VO L T S / D I V and y POSITION c o n t r o l s so t h a t a waveform 

i n c l u d i n g the DC componets a r e d i s p l a y e d on the CRT. 

(D A d j u s t the POSITION c o n t r o l so t h a t the p o i n t to be measured f a l l s on the v e r t i c a l s c a l e 

l i n e i n the c e n t e r of the CRT. 

© Me a s u r e t h e v e r t i c a l d i s t a n c e between t h e r e f e r e n c e l i n e and t h e m e a s u r i n g p o i n t . ( T h e 

r e f e r e n c e l i n e i s shown when the GND s w i t c h i s o n ) . The DC v o l t a g e i s found by m u l t i p l y i n g t h i s 

v e r t i c a l d i s t a n c e by t h e s e t t i n g v a l u e o f t h e VOLTS/DIV. I f t h e w a v e f o r m i s above t h e 

r e f e r e n c e l i n e , the v o l t a g e i s p o s i t i v e , and i f i t i s below the r e f e r e n c e l i n e , the v o l t a g e i s 

n e g a t i v e . 

a) With measurements u s i n g the PC-33 probe or d i r e c t measurements 

DC l e v e l = v e r t i c a l d i s t a n c e ( d i v ) x VOLTS/DIV s e t t i n g v a l u e 

b) With measurements u s i n g the 10 : 1 probe 

DC l e v e l = v e r t i c a l d i s t a n c e ( d i v ) x VOLTS/DIV s e t t i n g v a l u e x 10 
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b) Cursor measurement procedures 

® D i s p l a y the GND (ground) l i n e u s i n g normal procedures item CD and © . 

© Set the c u r s o r mode to the A V mode of the channel to be measured. 

© A d j u s t the A R E F c u r s o r ( r e f e r e n c e l i n e ) to the GND t r a c e l i n e . 

@ S et the AC/DC s w i t c h to DC 

© Set the A c u r s o r to the p o s i t i o n to be measured. 

© The measurement r e s u l t s a r e d i s p l a y e d f o l l o w i n g the A V I or A V2 i n the upper r i g h t of the 

CRT. 

| NOTE • • — j 

When the a c c e s s o r y PC-33 probe i s used, the measurement r e s u l t s i n c l u d i n g the a t t e n u a t i o n 

r a t i o i s d i s p l a y e d , but when a probe not t h a t does not match t h e READOUT i s us e d , the 

measurement r e s u l t s i s m u l t i p l i e d by the a t t e n u a t i o n r a t i o . When the A c u r s o r i s below 

the A R E F c u r s o r , the v o l t a g e i s n e g a t i v e , and " - " i s d i s p l a y e d . 

2) AC v o l t a g e measurements 

a) Measuring the v o l t a g e between 2 p o i n t s on the waveform 

To measure the v o l t a g e between 2 p o i n t s on the waveform, or the peak-to-peak v o l t a g e , a procedure 

the same as t h a t of the DC v o l t a g e measuring method i n 1) can be used. 

Measure the d i s t a n c e between the 2 p o i n t s , and m u l t i p l y the r e s u l t by the VOLTS/DIV s e t t i n g v a l u e . 

When the 10 : 1 probe i s used, m u l t i p l y the v o l t a g e found by 10. 

A l s o f o r c u r s o r measurement, s e t the A V I or A V 2 of the channel u s i n g the c u r s o r mode, A l i g n the 

A R E F c u r s o r w i t h a p o i n t on the lower s i d e of the s i g n a l to be measured, and a l i g n the A c u r s o r 

w i t h a p o i n t on the o t h e r s i d e . The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the A V I or A V 2 i n 

the upper r i g h t of the CRT. 

b) E l i m i n a t i o n of und e s i r e d s i g n a l components 

When the ADD mode i s used, the u n d e s i r e d component of the s i g n a l i s e l i m i n a t e d , and the d i s p l a y of 

the n e c e s s a r y components o n l y can be performed ( w i t h the CHI and CH2 ADD mode s e t t i n g ) . 

® Connect a s i g n a l , i n c l u d i n g the u n d e s i r e d component, to the CHI INPUT, and connect a s i g n a l 

from which the u n d e s i r e d component has been removed to the CH2 INPUT. 

© S e t t h e V-MODE t o CHOP, and t h e T R I G SOURCE to CH2, and v e r i f y t h a t t h e CH2 i n p u t has an 

opp o s i t e waveform from t h a t of the envelope of the un d e s i r e d component. 

© S e t the V-MODE to CHOP, and the TRIG SOURCE to CHI, and a d j u s t the CH2 VOLTS/DIV and VARIABLE 

f o r maximum e l i m i n a t i o n of the un d e s i r e d component. 
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Signal Including the Undesired component 
Une dotted lines indicate the envelope 
ot the undesired component). 

Undesired Component Signal Necessary Signal With the Unnecessary 
Component removed 

F i g . 7 

3) V o l t a g e r a t i o measurements 

a) Overshoot 

The measurement of the overshoot, e t c . , of a square wave i s performed i n the f o l l o w i n g manner. 

CD Connect the s i g n a l to the INPUT t e r m i n a l of CHI and CH2. 

I n the channel u s i n g the V-MODE, s e t the AC/DC to DC (GND s w i t c h o f f ) , and a d j u s t each c o n t r o l 

so t h a t the o r d i n a r y sweep can be obtained. 

Next, a d j u s t the VOLTS/DIV and SWEEP TIME/DIV c o n t r o l s so t h a t the waveform i s easy to measure. 

© A d j u s t the v e r t i c a l a x i s ( C H I , CH2) VARIABLE, and a d j u s t the a m p l i t u d e on the CRT to the 5 d i v 

( 0 1 100%) s c a l e marker. A d j u s t the POSITION as needed. 

When the v e r t i c a l a x i s i s i n the UNCAL s t a t e , the RATIO measurement i s s e l e c t e d . 

© S e l e c t the d e s i r e d c u r s o r mode, A V I or AV2, a c c o r d i n g to the channel to be used. 

CD A l i g n the A R E F c u r s o r to the 100% s c a l e d i v i s i o n . 

© A l i g n the A c u r s o r to an overshoot to be measured. 

© V o l t a g e r a t i o of overshoot supposing 5 - d i v i s i o n as 100% i s d i s p l a y e d i n percentage f o l l o w i n g the 

RATIO i n the upper r i g h t of the CRT. 

NOTE 
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2 Time measurements 

1) Time measurements 

a) Normal procedures 

© Connect a s i g n a l to the i n p u t t e r m i n a l . I n the ch a n n e l t h a t u s e s t h e V-MODE, s e t the AC/DC 

s w i t c h t o DC (GND s w i t c h O F F ) , and a d j u s t each c o n t r o l f o r a normal sweep. Next, a d j u s t t h e 

VOLTS/DIV and TIME SWEEP/DIV so t h a t the 

wave form i s easy to measure. Set the VARIABLE and SWEEP TIME/DIV of each channel to CAL. 

© A l i g n the measuring p o i n t w i t h one of the v e r t i c a l s c a l e l i n e s u s i n g the 4^- POSITION c o n t r o l . 

® Measure the h o r i z o n t a l d i s t a n c e between the measuring p o i n t s . M u l t i p l y t h i s h o r i z o n t a l d i s t a n c e 

by the s e t t i n g v a l u e of the SWEEP TIME/DIV. 

Time = h o r i z o n t a l d i s t a n c e ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e 

b) Cursor measurement procedures 

© As i n the normal procedures, a d j u s t the waveform to be observed to an easy to measure p o s i t i o n . 

© Set the c u r s o r measurement mode to A T . 

(D A l i g n the A R E F c u r s o r w i t h the l e f t s i d e of the d i s t a n c e between the 2 p o i n t s to be measured, 

and the A c u r s o r w i t h the r i g h t s i d e . 

( D The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the A T i n the upper r i g h t of the CRT. 

2) Time d i f f e r e n c e measurements 

a) Normal procedures 

The time d i f f e r e n c e between two s i g n a l s w i t h a synchronous r e l a t i o n s h i p can be measured. 

© Connect two s i g n a l s to the INPUT t e r m i n a l of CHI and CH2, s e t the V-MODE s w i t c h to e i t h e r ALT 

or CHOP. 

G e n e r a l l y , the h i g h e r frequency s i g n a l i s used w i t h ALT, and the lower frequency one w i t h CHOP. 

© Set the v a r i o u s c o n t r o l s so t h a t a normal sweep can be o b t a i n e d . Next, s e l e c t SOURCE f o r the 

s i g n a l w i t h the f a s t e r t i m i n g ( r e f e r e n c e s i g n a l ) , and a d j u s t the VOLTS/DIV and SWEEP TIME/DIV so 

the waveform i s easy to measure. S e t the VARIABLE of each channel to CAL, and the VARIABLE of 

the SWEEP TIME/DIV to the CAL s t a t e . 

© Move t h e w a v e f o r m t o t h e c e n t e r w i t h e a c h y P O S I T I O N c o n t r o l . A l i g n t h e r e f e r e n c e 

s i g n a l w i t h the v e r t i c a l s c a l e w i t h the POSITION c o n t r o l . 

@ Measure the h o r i z o n t a l d i s t a n c e between the two s i g n a l s , and m u l t i p l y t h i s d i s t a n c e by t he 

s e t t i n g v a l u e of the SWEEP TIME/DIV. 

Time d i f f e r e n c e = h o r i z o n t a l d i s t a n c e ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e . 

b) Cursor measurement procedures 

© As i n the normal procedures, a d j u s t the waveform to be observed to an easy to measure p o s i t i o n . 

© Set the c u r s o r measurement mode to A T . 
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CD A l i g n the A R E F c u r s o r w i t h the l e f t s i d e of the d i s t a n c e between the 2 p o i n t s to be measured, 

and the A c u r s o r w i t h the r i g h t s i d e . 

® The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the A T i n the upper r i g h t of the CRT. 

3) P u l s e w idth measurements 

a) Normal procedures 

The p u l s e w i d t h i s measured i n the f o l l o w i n g manner. 

© Connect the p u l s e s i g n a l to the INPUT t e r m i n a l . Set the V-MODE i n the channel to be used. 

© A d j u s t t h e VOLTS/DIV, V A R I A B L E and y POSITION so t h a t the waveform i s easy to measure and 

so t h a t the h o r i z o n t a l s c a l e i n the c e n t e r of the CRT i s a l i g n e d w i t h the c e n t e r of the p u l s e 

amplitude. 

CD Set the SWEEP TIME to CAL, and m u l t i p l y t h i s h o r i z o n t a l d i s t a n c e by the SWEEP TIME/DIV s e t t i n g 

v a l u e . 

Measure the h o r i z o n t a l d i s t a n c e to the p o i n t where t h e p u l s e w a veform i n t e r s e c t s w i t h t h e 

h o r i z o n t a l s c a l e l i n e i n the c e n t e r of the CRT. 

P u l s e w i d t h = h o r i z o n t a l d i s t a n c e ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e 

b) Cursor measurement procedures 

© As i n the normal procedures, A d j u s t the waveform to be observed to an easy to measure p o s i t i o n . 

© Set the c u r s o r measurement mode to A T . 

CD A l i g n the A R E F c u r s o r w i t h t h e l e f t s i d e edge of the d i s t a n c e between the 2 p o i n t s to be 

measured, and the A c u r s o r w i t h the r i g h t s i d e edge. 

@ The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the A T i n the upper r i g h t of the CRT. 

4) R i s e time measurements 

a) Normal procedures 

The r i s e ( f a l l ) time i s found by measuring the time between the 10% and 90% of the amplitude p o i n t s . 

© Connect t h e p u l s e s i g n a l to t he INPUT t e r m i n a l . S e t the V-MODE i n the c h a n n e l t o be used. 

A d j u s t the VOLTS/DIV and VARIABLE so t h a t the waveform peak-to-height 5 d i v i s i o n s of the CRT. 

A 

© A d j u s t each c o n t r o l so t h a t a normal sweep i s o b t a i n e d , and a d j u s t the y POSITION so t h a t the 

w a v e f o r m i s i n t h e c e n t e r of t h e CRT. A d j u s t t h e SWEEP T I M E / D I V to a s h i g h a spee d a s 

p o s s i b l e w i t h i n the measurable range. Set the SWEEP TIME VARIABLE to CAL. 

© Operate the A ¥ POSITION c o n t r o l to move the 10% p o i n t of the waveform above the h o r i z o n t a l 

s c a l e l i n e , and measure the h o r i z o n t a l d i s t a n c e between the 10% and 90% p o i n t s . M u l t i p l y t h i s 

h o r i z o n t a l d i s t a n c e by the SWEEP TIME/DIV s e t t i n g v a l u e . 

j NOTE • 1 

The CRT p r o v i d e s s c a l e l i n e s r e p r e s e n t i n g 0, 10, 90, and 100%, where 5 d i v i s i o n s = 100%. 

These l i n e s should be used f o r t h i s measurement. 

R i s e time = H o r i z o n t a l d i s t a n c e ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e 
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The r i s e ( f a l l ) time can be measured even i f the d e t a i l s a t i t e m (D and below a r e as shown 

in the f o l l o w i n g . 

A 

(D Move the 100% p o i n t of the waveform to s c a l e l i n e i n the c e n t e r of the CRT w i t h the y POSITION 

c o n t r o l , and measure the d i s t a n c e to the p o i n t where the r i s e ( f a l l ) p o r t i o n i n t e r s e c t s the 

h o r i z o n t a l s c a l e l i n e i n the c e n t e r of the CRT. T h i s d i s t a n c e i s D l . Move the 90% po i n t of the 

waveform to s c a l e l i n e i n the c e n t e r of the CRT w i t h the -4^ POSITION c o n t r o l , and measure 

the d i s t a n c e to the p o i n t where the r i s e ( f a l l ) p o r t i o n i n t e r s e c t s the h o r i z o n t a l s c a l e l i n e 

i n the c e n t e r of the CRT. T h i s d i s t a n c e i s D2. 

The h o r i z o n t a l d i s t a n c e of the r i s e ( f a l l ) i s found by adding Dl to D2. 

M u l t i p l y t h i s h o r i z o n t a l d i s t a n c e by the SWEEP TIME/DIV s e t t i n g v a l u e . 

R i s e ( f a l l ) time = ( D l + D2) ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e 

b) Cursor measurement procedures 

© As w i t h t h e normal p r o c e d u r e s , a d j u s t t h e y POSITION c o n t r o l so t h a t the waveform p e a k - t o -

peak he i g h t 5 d i v i s i o n s of the CRT, and a l i g n the waveform to be measured w i t h the 0% and 100% CRT 

s c a l e marks. 

® Set the c u r s o r measurement mode to A T . 

® A l i g h the A R E F c u r s o r to the p o i n t where the waveform to be measured i n t e r s e c t s the 10% s c a l e 

l i n e and the A c u r s o r to the po i n t where the waveform i n t e r s e c t s the 90% s c a l e l i n e . 

® The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the A T i n the upper r i g h t of the CRT. 

5) Time r a t i o measurements 

a) Duty r a t i o 

The square wave duty r a t i o measurements a r e performed as f o l l o w s . 

© Connect the s i g n a l to the INPUT t e r m i n a l . S e l e c t the channel to be used w i t h the V-MODE, s e t 

the AC/DC to DC (GND s w i t c h o f f ) , and a d j u s t e a c h c o n t r o l so t h a t t h e normal sweep can be 

obtained. 

Next, a d j u s t the VOLTS/DIV and SWEEP TIME/DIV so t h a t the waveform i s easy to measure. 

(D A d j u s t t h e SWEEP VARIABLE so t h a t one c y c l e o c c u p i e s 5 d i v of the CRT s c a l e , and i f n e c e s s a r y 

a l i g n i t w h i l e o p e r a t i n g the POSITION c o n t r o l . 

(D Set the c u r s o r measurement mode to A T . 

NOTE • • 

I Time r a t i o can be measured i f the SWEEP TIME i s not s e t to CAL. 

(D A l i g n the A R E F c u r s o r w i t h the l e f t s i d e of the d i s t a n c e between the 2 p o i n t s to be measured, 

and the A c u r s o r w i t h the r i g h t s i d e . 

© The duty r a t i o i s d i s p l a y e d as a p e r c e n t a g e f o l l o w i n g the RATIO d i s p l a y i n the upper r i g h t 

of the CRT, supposing 5 d i v i s i o n s as 1 0 0 1 
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3 Frequency measurements 

1) Frequency measurements 

a) Normal procedures 

B e c a u s e t h e f r e q u e n c y i s found as the r e c i p r o c a l of the p e r i o d , by f i n d i n g the time of 1 c y c l e 

( p e r i o d ) , the frequency can be determined. 

I n the "Time measurements" i n Item 2, the time o f one c y c l e i s measured. T h i s i s the p e r i o d of 

the s i g n a l . 

The frequency i s the r e c i p r o c a l of t h i s p e r i o d . 

Frequency = 1/period 

I n the above method, the f r e q u e n c y was found by d i r e c t l y f i n d i n g the p e r i o d , but i t can a l s o be 

found by coun t i n g the c y c l e s shown on the CRT. 

CD Connect a s i g n a l to the inpu t t e r m i n a l . S e l e c t the ch a n n e l to be used w i t h the V-MODE. Set 

each c o n t r o l to o b t a i n a normal sweep. Set the VARIABLE used channel and SWEEP TIME/DIV to CAL. 

© Count the number o f c y c l e s between two s c a l e l i n e s of a s u i t a b l e v e r t i c a l a x i s . F i n e d the 

time o f t h a t number o f c y c l e s by t h i s h o r i z o n t a l d i s t a n c e and the s e t t i n g v a l u e o f the SWEEP 

TIME/DIV, and m u l t i p l y the r e c i p r o c a l of the time by the number of waveform c y c l e s . 

However, when the number of c y c l e s i s s m a l l , measurement e r r o r s may occur w i t h t h i s method. 

No. of c y c l e s 
Frequency = ; — 

H o r i z o n t a l d i s t a n c e x SWEEP TIME/DIV s e t t i n g v a l u e . 

b) Cursor measurement procedures 

CO Connect a s i g n a l to the in p u t t e r m i n a l . S e l e c t the ch a n n e l to be used w i t h the V-MODE, s e t 

the AC/DC s w i t c h to DC (GND s w i t c h OFF), and a d j u s t each c o n t r o l f o r a normal sweep. 

Next, a d j u s t the VOLTS/DIV and SWEEP TIME/DIV so t h a t the waveform i s e a s y to measure. S e t 

the VARIABLE used channel and SWEEP TIME/DIV to CAL. 

® Set the c u r s o r measurement mode to A T . 

® A l i g n the A R E F c u r s o r w i t h the l e f t s i d e of the d i s t a n c e between the 2 p o i n t s to be measured, 

and the A c u r s o r w i t h the r i g h t s i d e . 

CD The measured r e s u l t i s d i s p l a y e d f o l l o w i n g the 1/AT i n the upper r i g h t of the CRT. 

2) Phase d i f f e r e n c e measurements 

a) Normal procedures 

The phase d i f f e r e n c e between two s i n e wave s i g n a l s of the same frequency can be measured. 

CO Connect two s i g n a l s t o t he in p u t t e r m i n a l s of CHI and CH2, then s e l e c t e i t h e r ALT or CHOP f o r 

the V-MODE. 

(D A d j u s t each c o n t r o l f o r normal sweep d i s p l a y . S e l e c t the TRIG SOURCE s w i t c h f o r the s i g n a l w i t h 

the l e a d i n g phase ( r e f e r e n c e s i g n a l ) . A d j u s t the VOLTS/DIV and VARIABLE c o n t r o l s to make the 

amplitude o f the two s i g n a l s e q u a l . 
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© A d j u s t t h e VOLTS/DIV and V A R I A B L E c o n t r o l s so t h a t one c y c l e o f t h e s i g n a l o c c u p i e s 8 

d i v i s i o n s on the CRT. A d j u s t the y POSITION c o n t r o l s to move both s i g n a l s to the c e n t e r of the 

CRT. By the above o p e r a t i o n , one d i v i s i o n e q u a l s 45 (360/8 d i v = 4 5° ) , t h e r e f o r e , d i s p l a y 

the sweep r a t i o as an angle of 45
 0

 / d i v . 

@ Measure t h e h o r i z o n t a l d i s t a n c e between two c o r r e s p o n d i n g p o i n t s o f t h e two s i g n a l s , and 

m u l t i p l y the r e s u l t by the sweep r a t i o (45° / d i v ) . 

Phase d i f f e r e n c e (deg) = h o r i z o n t a l d i s t a n c e ( d i v ) x 45° d i v 

I n the above method, the sweep r a t i o i s 4 5° but to f u r t h e r i n c r e a s e the a c c u r a c y , magnify the 

waveform without changing the VARIABLE, u s i n g the SWEEP TIME/DIV. 

A d j u s t the TRIG LEVEL as needed. I n t h i s c a s e , to make the s e t t i n g v a l u e o f the SWEEP TIME/ 

DIV t h a t was s e t to 8 d i v per c y c l e more a c c u r a t e , t h e p h a s e d i f f e r e n c e c an be found as 

f o l l o w s u s i n g the newly s e t SWEEP TIME/DIV. 

Phase d i f f e r e n c e = the h o r i z o n t a l d i s t a n c e of new sweep range ( d i v ) x 45° d i v 

x
 the new SWEEP TIME/DIV s e t t i n g v a l u e  

the SWEEP TIME/DIV s e t t i n g v a l u e used as a r e f e r e n c e 

An easy method i s to use x i o MAG, which p r o v i d e s the sweep c o e f f i c i e n t of 4.5° 

b) Cursor measurement procedures 

© U s i n g I t e m s © and © of the normal p r o c e d u r e s , a d j u s t the waveform to be o b s e r v a t i o n to a 

p o s i t i o n where i t can be e a s i l y measured. 

© A d j u s t the SWEEP TIME/DIV and VARIABLE so t h a t 1 c y c l e e q u a l s 5 d i v . Move the two s i g n a l s to 

the c e n t e r o f the CRT u s i n g the y POSITION c o n t r o l s . 

NOTE : W i t h c u r s o r measurements, 5 d i v i s i o n s equal 360 ° . 

® SET the c u r s o r measurement mode to 1/AT. 

NOTE : Phase d i f f e r e n c e can be measured when the SWEEP TIME i s not s e t to CAL. 

(D A l i g n t h e A R E F c u r s o r w i t h the p o i n t where the s i g n a l w i t h the l e a d i n g phase i n t e r s e c t s the 

c e n t e r h o r i z o n t a l s c a l e l i n e , and a l i g n the A c u r s o r w i t h the p o i n t where the s i g n a l w i t h the 

l a g g i n g phase i n t e r s e c t s the c e n t e r h o r i z o n t a l s c a l e l i n e . 

© The measurement r e s u l t s a re d i s p l a y e d f o l l o w i n g the PHASE d i s p l a y i n the upper r i g h t of the CRT. 

4 R e l a t i v e measurements 

When the a m p l i t u d e of the s i g n a l used as a r e f e r e n c e , and the r e p e t i t i o n time a r e known, the unknown 

s i g n a l v o l t a g e , p e r i o d , e t c . , can be measured witho u t u s i n g the SWEEP TIME/DIV d i s p l a y v a l u e . 

I n t h i s method, the r e l a t i v e u n i t s n e c e s s a r y f o r the measurements obtained by w i t h the r e f e r e n c e s i g n a l 

a r e used f o r the unknown s i g n a l . 

1) Voltage 

T h i s i s the s e t t i n g f o r the r e l a t i v e v e r t i c a l s e n s i t i v i t y used by the r e f e r e n c e s i g n a l 
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© Connect the r e f e r e n c e s i g n a l to the INPUT t e r m i n a l s , and a d j u s t each c o n t r o l to o b t a i n a sweep t h a t 

does not f l i c k e r . 

A d j u s t the VOLTS/DIV and VARIABLE c o n t r o l s c a r e f u l l y so t h a t t h e v e r t i c a l a m p l i t u d e o c c u p i e s 

s e v e r a l d i v i s i o n s of the s c a l e . A f t e r t h i s adjustment i s made, do not move the VARIABLE c o n t r o l . 

(D D i v i d e the a m p l i t u d e v o l t a g e of the r e f e r e n c e s i g n a l i s the p r o d u c t of the v e r t i c a l a m p l i t u d e 

found i n Item ® and the VOLTS/DIV s e t t i n g v a l u e . 

. , „ „ . . Reference s i g n a l v o l t a g e (V) 
V e

r

t i c a 1 c o e f f i c i e n t ~ — ~ — - — 
V o ltage amplitude ( d i v ) x VOLTS/DIV s e t t i n g v a l u e 

CD Disconnect the r e f e r e n c e s i g n a l , connect the unknown s i g n a l to the input t e r m i n a l , and use the VOLTS 

/DIV to s e t the waveform i n an easy to measure. 

Measure the waveform amplitude, and the v o l t a g e of the unknown s i g n a l can be c a l c u l a t e d as f o l l o w s . 

Unknown s i g n a l v o l t a g e = v e r t i c a l d i s t a n c e ( d i v ) x v e r t i c a l c o e f f i c i e n t 

x VOLTS/DIV s e t t i n g v a l u e 

2) P e r i o d 

T h i s i s the s e t t i n g of the r e l a t i v e sweep c o e f f i c i e n t u s i n g a r e f e r e n c e frequency. 

© Connect the r e f e r e n c e s i g n a l to the INPUT t e r m i n a l s , and a d j u s t each c o n t r o l to o b t a i n a normal 

sweep d i s p l a y . 

Next, use the VOLTS/DIV and VARIABLE to s e t the waveform i n an easy to measure. 

A d j u s t t h e VOLTS/DIV and VARIABLE c o n t r o l s c a r e f u l l y so t h a t one c y c l e of the o c c u p i e s s e v e r a l 

d i v i s i o n s ( h o r i z o n t a l d i s t a n c e ) of the s c a l e . A f t e r t h i s a d j u s t m e n t i s made, do not move the 

VARIABLE c o n t r o l . 

CD D i v i d e the p e r i o d of the r e f e r e n c e s i g n a l i s the product of the h o r i z o n t a l d i s t a n c e ( d i v ) found i n 

Item © and the VOLTS/DIV s e t t i n g v a l u e . 

„ . , „„ . Reference s i g n a l p e r i o d ( s e c . ) 
H o r i z o n t a l c o e f f i c i e n t = — — — : — 

H o r i z o n t a l d i s t a n c e ( d i v ) x SWEEP TIME/DIV s e t t i n g v a l u e 

CD Disconnect the r e f e r e n c e s i g n a l , connect the unknown s i g n a l to the input t e r m i n a l , and use the SWEEP 

TIME/DIV t o s e t the waveform i n an e a s y to measure p o s i t i o n . Measure the h o r i z o n t a l d i s t a n c e of 

1 c y c l e of the waveform, and the p e r i o d of the unknown s i g n a l can be c a l c u l a t e d as f o l l o w s . 

Unknown s i g n a l p e r i o d = 

h o r i z o n t a l d i s t a n c e ( d i v ) x v e r t i c a l c o e f f i c i e n t x SWEEP TIME/DIV s e t t i n g v a l u e . 

5 A p p l i c a t i o n s of X-Y operation 

1) Phase 

Phase measurement can be performed u s i n g the X-Y o p e r a t i o n . A t y p i c a l a p p l i c a t i o n i s the measurement of 

phase d i s t o r t i o n of c i r c u i t s and audio a m p l i f i e r s t h a t are design so t h a t c e r t a i n phase s h i f t s occur. 

Amplitude d i s t o r t i o n measurement can be performed a t same time. 

Phase measurements are performed as f o l l o w s . 

© Apply a s i n wave w i t h l i t t l e d i s t o r t i o n to a t e s t audio c i r c u i t . 
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© A d j u s t the audio o s c i l l a t o r output to the normal l e v e l of the t e s t c i r c u i t . Observe the c i r c u i t 

output on the CRT. I f the inpu t s i g n a l of the t e s t c i r c u i t i s too l a r g e , the waveform w i l l be 

c l i p p e d , t h e r e f o r e reduce the s i g n a l l e v e l . 

© Connect the CHI probe to the input of the t e s t c i r c u i t . 

© Set the H-MODE to X-Y. 

© Connect the CH2 probe to the input of the t e s t c i r c u i t . 

© A d j u s t the g a i n of both cha n n e l s , and a d j u s t the L i s s a j o u s ' p a t t e r n to a s u i t a b l e s i z e . 

© When the 2 s i g n a l s a r e i n phase, the L i s s a j o u s ' p a t t e r n i s a s t r a i g h t l i n e . A l s o , when the v e r t i c a l 

and h o r i z o n t a l g a i n a re equal, a 45° angle i s formed. 

When the phase d i f f e r e n c e i s 9 0° the L i s s a j o u s ' p a t t e r n i s round. When the phase d i f f e r e n c e i s 

more or l e s s than 90° the L i s s a j o u s ' p a t t e r n i s e l l i p t i c a l . 

The a c t u a l phase d i f f e r e n c e can be measured and c a l c u l a t e d as shown below. 

2) Frequency 

The f r e q u e n c y measurement can be made from t h e L i s s a j o u s ' p a t t e r n i n the same manner as the phase 

measurements. 

© Connect a s i n e wave of known f r e q u e n c y to the CH2 i n p u t of the machine. Then, s e t the H-MODE 

to X-Y. 

© Connect the CHI probe to the s i g n a l to be measured. 

© A d j u s t the g a i n of CHI and CH2. 

@ The L i s s a j o u s ' p a t t e r n t h a t appear shows the r a t i o between the two f r e q u e n c i e s . 

Phase d i f f e r e n c e c a l c u l a t i o n : 

S i n 0 = B/A <j>- Phase angle 

No amplitude distortion or 

phase difference 

Phase difference. 

but no amplitude distortion 

Amplitude distortion, 

but no phase difference 

Both phase difference and 

amplitude distortion 

No amplitude distortion, 

180 phase difference 

No amplitude distortion, 

90 phase difference 

F i g . 8 
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Connect unknown frequency signal to the 

vertical input and reference frequency 

signal to the horizontal input. 

Comparison of a signal of 

unknown frequency with the 

reference signal 

1 : l 

I'-5 : 1 

6 : 1 

FIG. 9 

[BJ ExampIes of Storage Osci11oscope Appl icat ions 

1 Storage waveform measurement using the hold mode 

Even i n the s t o r a g e o s c i l l o s c o p e mode, i t was e x p l a i n e d using the method of use t h a t measurements can be 

made w i t h the same o p e r a t i o n s as the waveform measurements i n the normal r e a l - t i m e o s c i l l o s c o p e mode. 

However, i n the st o r a g e mode, measurements a r e p o s s i b l e t h a t a r e not p o s s i b l e w i t h the r e a l - t i m e mode. 

E s p e c i a l l y i n the measurements of single-phenomena and burst-phenomena, to be e x p l a i n e d l a t e r , a da t a 

s t o r a g e f u n c t i o n i s r e q u i r e d . Even w i t h r e p e t i t i o n phenomena, when the d i f f e r e n t r e p e t i t i o n wave 

f o r m s c h a n g e , f o r e x a m p l e , when an a p e r i o d i c component i s s u p e r i m p o s e d on a r e p e t i t i o n s i g n a l 

c o n t a i n i n g n o i s e , i n the r e a l - t i m e mode, the waveforms f o r each r e p e t i t i o n a r e superimposed on each 

ot h e r , and a r e d i f f i c u l t to measure. 

1) I n the above c a s e , s e l e c t t h e s t o r a g e NORM mode ( t h e s t a t e i n w h i c h a l l the LEDs e x c e p t t h e t h a t o f 

the STORAGE s w i t c h ® of the s t o r a g e u n i t a r e o u t ) , i n p u t the waveform, and use the h o l d f u n c t i o n to 

s t o r e and d i s p l a y the p r e c e d i n g input s i g n a l d a t a . 

3 ) Connect the s i g n a l to the i n p u t t e r m i n a l . S e l e c t the uses c h a n n e l w i t h the V-MODE. A d j u s t the 

c o n t r o l s f o r a normal sweep d i s p l a y . Then, a d j u s t the VOLTS/DIV u n t i l the waveform becomes ea s y 

to measure. (The above o p e r a t i o n can be performed i n e i t h e r the r e a l - t i m e or stor a g e mode). 

(D S e l e c t the s t o r a g e NORM mode, and a f t e r s t o r i n g the data, p r e s s the hold s w i t c h . 

© When the o b s e r v a t i o n can not be completed w i t h one d i s p l a y , the DISP ADDR can be used to s c r o l l 

through 8 d i s p l a y s data to complete the o b s e r v a t i o n . 

@ I f n e c e s s a r y , r e l e a s e the hold, s t o r e data a g a i n , and repeat s t e p s © and ® . 

© A l s o , you can use the DISPLAY ADDRESS to s c r o l l the 2KW of d a t a d i s p l a y e d on the s c r e e n from the 

16KW of dat a s t o r e d i n the memory, and observe the changes i n the waveform. 
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Waveform w i t h change f o r each t r i g g e r 

T r i g g e r 1 waveform T r i g g e r 2 waveform 

F i g . 10 

2 Single-phenomena measurements 

Single-phenomena and burst-phenomena s i g n a l s t h a t hard to o b s e r v e on the normal o s c i l l o s c o p e can be 

e a s i l y observed on the s t o r a g e o s c i l l o s c o p e . 

1) Waveform o b s e r v a t i o n before the t r i g g e r p o i n t 

For example, t h e r e a r e c a s e where images a r e e n t e r e d i n a computer through a s e n s o r , e t c . , and d a t a 

p r o c e s s i n g i s performed. I n t h i s c a s e , the e x t e r n a l image ( a n a l o g d a t a ) i s g e n e r a l l y c o n v e r t e d i n t o 

d i g i t a l data w i t h an A/D c o n v e r t e r or comparator, and then processed. 

To observe t h i s s e r i e s of o p e r a t i o n s on an o s c i 1 l o s c o p e , because the t r i g g e r i n g i s more e a s i l y performed 

w i t h the comparator output than w i t h the analog data, the r e l a t i o n s of a n a l o g v a l u e s a r e d i f f i c u l t to 

observe, and even when the analog data i s t r i g g e r e d , i t i s o f t e n u n s t a b l e and d i f f i c u l t to observe. 

The p r o c e d u r e used to o b s e r v e t h e sweep d e s c r i b e d above (The w a v e f o r m of the a n a l o g d a t a i n the 

phenomena i s formed, and converted to d i g i t a l data) i s shown below. 

© I n the s t o r a g e NORM mode, s e t the si n g l e - s w e e p mode w i t h the same o p e r a t i o n s as those f o r the r e a l 

-time o p e r a t i o n . 

© Next, s e l e c t TRIG DLY mode, and make the time s e t t i n g i n the minus d i r e c t i o n . T h i s i s used to s e t 

t h e p o i n t i n t i m e , f r o m t h e t r i g g e r p o i n t o f t h e w a v e f o r m t o be o b s e r v e d t o t h e p r e v i o u s 

phenomena, a t w h i c h the measurement i s to be perfor m e d . The s e t t i n g v a l u e i s s e t w i t h the A R E F 

c u r s o r or the A c u r s o r . 

® Using the comparator output as a t r i g g e r source, s e t the t r i g g e r p o i n t and t r i g g e r s l o p e . 
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® V e r i f y t h a t the READY LED l i g h t s when the SINGLE s w i t c h i s p r e s s e d . 

© S t o r e and observe the s i g n a l . I f n e c e s s a r y , repeat steps © , © and @. 

© Here, the time ( T p r ) the from the t r i g g e r p o i n t of the observed waveform i s : 

Tpr = (PRE TRIG s e t t i n g v a l u e ( d i v ) -

the no. of d i v i s i o n s from the l e f t edge of the CRT) x sweep range ( s / d i v ) 

When the PRE TRIG u n i t i s time 

Tpr = PRE TRIG s e t t i n g v a l u e ( t i m e ) -

{the no. of d i v i s i o n s from the l e f t edge of the CRT x sweep range ( s / d i v ) } 

PRE TRIG waveform 

F i g . 11 

2) Waveform o b s e r v a t i o n a f t e r the t r i g g e r p o i n t 

Using the d i g i t a l d a t a output as c o n t r o l data, i n a system where the d i g i t a l data changes a r e r e l a t e d to 

the a n a l o g d a t a c h anges, t h e r e a r e c a s e s i n w h i c h the d i g i t a l d a t a o u t p u t i s used to t r i g g e r t h e 

o s c i l l o s c o p e t o o b s e r v e the a n a l o g d a t a . For t h i s k i n d of phenomena, the phenomenon have r e p e t i t i o n 

p e r i o d s above a c e r t a i n v a l u e can be o b s e r v e d w i t h a r e a l - t i m e o s c i l l o s c o p e , but a s i n I t e m 1 ) , 

a p e r i o d i c s i g n a l s or those f o r which the response of analog data from the d i g i t a l data output ta k e s time 

can be observed u s i n g the procedure shown below. 

© I n the s t o r a g e NORM mode, s e t the s i n g l e - s w e e p mode w i t h the same o p e r a t i o n s as those f o r the r e a l 

-time o p e r a t i o n . 

© Next, s e l e c t TRIG DLY i n the s t o r a g e t r i g g e r mode, and make the time s e t t i n g i n the p l u s d i r e c t i o n . 

T h i s i s used to s e t the p o i n t i n time, from the t r i g g e r p o i n t of the waveform to be observed to 

the a f t e r phenomenon, a t which the measurement i s to be performed. The s e t t i n g v a l u e i s s e t w i t h the 

A R E F c u r s o r or the A c u r s o r . 

© Using the comparator output as a t r i g g e r source, s e t the t r i g g e r p o i n t and t r i g g e r s l o p e . 

® V e r i f y t h a t the READY LED l i g h t s when the SINGLE s w i t c h i s p r e s s e d . 

© S t o r e and observe the s i g n a l . I f n e c e s s a r y , repeat s t e p s ® , © and ® . 
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© Here, the time ( T p t ) the from the t r i g g e r p o i n t of the observed waveform i s : 

Tpt = (POST TRIG s e t t i n g v a l u e ( d i v ) -

the no. of d i v i s i o n s from the l e f t edge of the CRT) x sweep range ( s / d i v ) 

When the PRE TRIG u n i t i s time 

Tpt = POST TRIG d i s p l a y v a l u e ( t i m e ) -

{ t h e no. of d i v i s i o n s from the l e f t edge of the CRT x sweep range ( s / d i v ) } 

POST TRIG waveform 

F i g . 12 

3) Measurements u s i n g data i n t e r p o l a t i o n 

I n the s t o r a g e mode of t h i s machine, s i n c e the h i g h e s t sampling time i s 50ns, time a x i s r e s o l u t i o n of 

the CRT i s 2000 samples, t h e r e f o r e : 

50ns x 2000 samples = 100 /js = 10 //s/div. 

At r anges above t h i s , ( L " s t o 0.5 / / s / d i v ) , the m a g n i f i c a t i o n mode i s a c t i v a t e d , and the r e s o l u t i o n 

i n the time a x i s d i r e c t i o n becomes c o a r s e . 

I n the ranges above 5 z ^ / d i v as a method of measuring single-phenomenon s i g n a l s w h i l e m a i n t a i n i n g the 

time a x i s r e s o l u t i o n , t h e r e i s da t a i n t e r p o l a t i o n . 

I n the normal m a g n i f i c a t i o n mode ranges, t h i s i s the p r e v i o u s v a l u e r e t e n t i o n ( i n t e r p o l a t i o n ) used to 

m a i n t a i n the l a t e s t sampling d a t a u n t i l the n e x t sampling p o i n t . 

(D When you w i s h to e v a l u a t e o n l y sampling data, s e l e c t the p r e v i o u s v a l u e i n t e r p o l a t i o n . 

CD When you w i s h t o v e r i f y t h e o v e r a l l a p p e a r a n c e o r f e a t u r e s o f w a v e f o r m d a t a , u s e t h e LINEAR 

i n t e r p o l a t i o n t h a t connects between the sampling data i n a s t r a i g h t l i n e . 
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W h e n y o u w i s h t 0 p e r f o r m

 i n t e r p o l a t i o n smoothly between s a m p l i n g s w h i l e r e t a i n i n g s a m p l i n g d a t a 

s e l e c t t h e d i g i t a l f i l t e r p r o c e s s t h a t u s e s a f r e q u e n c y about 2.5 t i m e s t h a t of the s a m p l i n g 

frequency as a r o l l o f f frequency, and the SINE i n t e r p o l a t i o n based on the r e l a t e d sampling theorem 

P r e v i o u s v a l u e i n t e r p o l a t i o n 

L i n e a r i n t e r p o l a t i o n 
S i n e i n t e r p o l a t i o n 

3 Low frequency s i g n a l observations 

1) Long time o b s e r v a t i o n s (unattended measurements) 

Very low f r e q u e n c i e s and low speed phenomenon w i t h a p e r i o d i c c h a r a c t e r i s t i c s a r e d i f f i c u l t t o ob s e r v e 

on the r e a l - t i m e o s c i l l o s c o p e . Because the lowest sweep range o f t h i s machine i s 5 0 0 s / d i v , long time 

o b s e r v a t i o n i s p o s s i b l e (Max. 11 h r s . continuous a t 16KW). 

A l s o , i n the o b s e r v a t i o n o f low f r e q u e n c y of single-phenomenon, has a f u n c t i o n by w h i c h the t r i g g e r 

p o i n t time i s r e g i s t e r e d on the CRT and can be v e r i f i e d ( T R I G TIME STAMP f u n c t i o n ) , so u n a t t e n d e d 

measurements a r e p o s s i b l e . 

2) ROLL mode ( 0 . 2 s / d i v to 5 0 0 s / d i v ) 

When you want to continuous observe low frequency s i g n a l s , use the ROLL mode. I n the ROLL mode, because 

in p u t s i g n a l s can be s t o r e d and d i s p l a y e d r e g a r d l e s s o f the t r i g g e r i n g , and i t i s used f o r o b s e r v i n g 

s i g n a l s w i t h o u t t r i g g e r i n g , or minute changes t h a t can not be t r i g g e r e d . 

3) Peak d e t e c t o r a p p l i c a t i o n s 

W i t h the s t o r a g e o s c i l l o s c o p e , because the r e s o l u t i o n of data i s determined commonly i n the am p l i t u d e 

d i r e c t i o n and t h e time d i r e c t i o n , the h i g h frequency p a r t of s p i k e s o c c u r r i n g i n low speed s i g n a l s o f t e n 

l e a k out of normal sampling. 
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For example: 

When the sweep time = 0 . 2 s / d i v , the sampling i n t e r v a l Sw, the time a x i s r e s o l u t i o n f o r 1 s c r e e n 

(10 d i v i s i o n s ) i s 2KW (2000 sample), t h e r e f o r e : 

Sw = 0.2 s x 10 div/2000 sample = 2 ms/sample. 

Here, i f t h e r e a r e 1 ms wide s p i k e s i n the s i g n a l b e i n g o b s e r v e d , sometimes t h i s i s shown i n the 

sampling, as shown below, and sometimes i t i s not, and the p r o b a b i l i t y ( P s ) of being sampled i s : 

Input waveform 

( s p i k e ) 

Sampling t i m i n g * 

Storage data 
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I n t h i s case, i f the peak d e t e c t o r f u n c t i o n i s used, the s p i k e s , e t c . , cannot escape, and are d e t e c t e d . 

When PEAK i s s e l e c t e d i n the s t o r a g e mode, r e g a r d l e s s of the sweep time, the sampling i n t e r v a l i s always 

h i g h e s t v a l u e ( 5 0 n s / s a m p l i n g ) , and because the l a r g e s t and s m a l l e s t v a l u e s a r e compared f o r e v e r y 

sampling, s p i k e s l i k e those shown above cannot escape, and a r e s t o r e d . 

4 R e p e t i t i o n phenomena measurements 

1) E x t r a c t i o n of s i g n a l s hidden by n o i s e 

Many r e p e t i t i o n s i g n a l s a r e b u r i e d i n e x t e r n a l n o i s e or system n o i s e i n the a c t u a l measurements, but 

those k i n d of s i g n a l s a r e v e r y d i f f i c u l t to observe w i t h the r e a l - t i m e o s c i l l o s c o p e . 

I n the s a m p l i n g of s i g n a l s w i t h p e r i o d i c i t y b u r i e d i n t h i s type of n o i s e , the s i g n a l to n o i s e r a t i o 

Ps = 1 ms ( s p i k e p u l s e w i d t h ) II ms (sampling i n t e r v a l ) = 0 . 5 (50%) 

Peak d e t e c t o r OFF Peak d e t e c t o r ON 
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can be improved by a m a t h e m a t i c a l o p e r a t i o n c a l l e d a d d i t i o n a v e r a g i n g . When AVG i s s e l e c t e d i n the 

stora g e mode, the a d d i t i o n average i s performed based on the number of times of a v e r a g i n g s e t t i n g of the 

SET c o n t r o l . At t h i s time, i f the degree of improvement of the s i g n a l to n o i s e r a t i o , i f the number of 

s e t t i n g s i s n, i s 1//"n. 

Averaging OFF 

Averaging n=16 

Averaging n=4 

Averaging n=64 

2) High speed phenomena measurements 

I n the s t o r a g e mode of t h i s d e v i c e , s i n c e the h i g h e s t sampling time i s 50ns, time a x i s r e s o l u t i o n of the 

CRT i s 2000 samples, t h e r e f o r e : 

50ns x 2000 samples=100 /s=10 ^ s / d i v . 

Above t h i s range ( 1 fj& t o 0.5 / / s / d i v ) , the m a n g i f i c a t i o n mode i s e n t e r e d , and the time a x i s d i r e c t i o n 

r e s o l u t i o n becomes c o a r s e . I n the range above 5/"s/div., the o b s e r v a t i o n s use the mesurement method w i t h 

the d a t a i n t e r p o l a t i o n , and i f r e p e t i t i o n phenomena i s observed, the method w i t h e q u i v a l e n t sampling. 

Because the eq u a v a l e n t sampling data i s a l l the d i s p l a y data t h a t i s not data i n t e r p o l a t i o n data, and i s 

the a c t u a l i n p u t data, when h i g h speed, s t a b l e , r e p e t i t i o n phenomena data i s needed, use t h i s mode. 

For example, w i t h h i g h speed sweep 2 0 n s / d i v , when e q u i v a l e n t sampling i s used, because the time a x i s 

d i r e c t i o n r e s o l u t i o n 2000 samples a r e used, e q u i v a l e n t sampling time: 

(20ns X 10 d i v ) / 2000 samples = 0.1ns (100 p s V s a m p l e , 

and h i g h r e s o l u t i o n time a x i s mesurements a re p o s s i b l e . 

As shown above, t h e e q u i v a l e n t s a m p l i n g , i n w h i c h the time a x i s d i r e c t i o n r e s o l u t i o n becomes c o a r s e 

( 5 £s/div and above), can be s e l e c t e d w i t h the EQU s w i t c h ® . 

6 1 
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5 Waveform data r e l a t i v e measurements 

1) Use of r e f e r e n c e data 

When waveform comparisons a r e made i n the o b s e r v a n c e of s i g n a l s of the same s i g n a l s o u r c e or of the 

same t y p e , a c c u r a t e w a v e f o r m c o m p a r i s o n s can be made by u s i n g r e f e r e n c e d a t a w i t h t h e f o l l o w i n g 

procedure. 

Example : R i s e time c h a r a c t e r i s t i c s of a r e g u l a t e d power supply c i r c u i t t h a t o b t a i n s a DC output v o l t a g e 

from an AC v o l t a g e input a r e to be measured. 

As b a s i c c h a r a c t e r i s t i c s , the output c h a r a c t e r i s t i c s when a s e p a r a t e DC v o l t a g e source i s used 

i n p l a c e of the AC v o l t a g e source a r e used. 

® S e l e c t the s t o r a g e mode, and s e t the single-sweep mode. 

© Make CHI the inp u t when the DC v o l t a g e s o u r c e i s a p p l i e d , and a p p l y the output CH2. U s i n g CHI as 

the TRIG SOURCE, and the DC v o l t a g e source input p o i n t as the t r i g g e r , s t o r e the data. At t h i s time, 

s e t the TRIG DLY as needed. 

© A f t e r s t o r i n g the d a t a , p r e s s the REF DISP s w i t c h to t u r n on the r e f e r e n c e memory, and then p r e s s 

the SAVE s w i t c h . The a q u i s i t i o n memory c o n t e n t s w i l l now be c o p i e d as t h a t a r e i n the r e f e r e n c e 

memory, t r a n s m i t t e d and s t o r e d . 

® Next, use the a c t u a l AC power source as the inpu t , and s t o r e the input and output i n the same manner. 

© S i n c e the r e f e r e n c e d a t a i s not updated, r e p e a t s t e p 4) to s t o r e d a t a u n t i l the waveforms thought 

n e c e s s a r y a r e obtained. 

© Compare the r e f e r e n c e d a t a w i t h the data s t o r e d l a t e r , and study i t . 
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6 Data output 

1) P l o t t e r output 

There a r e s e v e r a l ways to s t o r e the measurement data, but when l a r g e volumes must be output as waveform 

data, but running c o s t s can be held lowest w i t h p l o t t e r output and r e c o r d e r output. 

Example : When s t o r i n g a l a r g e number of r e l a y of c h a t t e r i n g data 

© Connect the d r i v e i n p u t f o r the r e l a y to CHI, and connect the r e l a y c o n t a c t s waveform to CH2. i n 

th e s t o r a g e NORM mode, use an o p e r a t i o n t h e same as t h a t f o r r e a l - t i m e o p e r a t i o n t o s e t t h e 

singl e - s w e e p mode. 

© Next, choose CHI f o r the t r i g g e r s o u r c e , a d j u s t the sweep time, s e l e c t TRIG DLY and s e t the time, 

and even though CHI and CH2 can be o b s e r v e d s i m u l t a n e o u s l y , s e t them i n the minus d i r e c t i o n (PRE 

T R I G ) . 

© P r e s s the SINGLE s w i t c h and v e r i f y t h a t the LED i s l i t . 

then operate the r e l a y d r i v e i n p u t . 

@ A f t e r c h e c k i n g the d a t a s t o r a g e , check the p l o t t e r output s e t t i n g of t h i s machine and the p l o t t e r 

p r e p a r a t i o n s , P r e s s the PLOT s w i t c h to output d a t a to the p l o t t e r ( R e f e r t o the "panel e x p l a n a t i o n 

® PLOT S e t t i n g S w i t c h " . ) 

Data can be s t o r e d e a s i l y by r e p e a t i n g the o p e r a t i o n s of the above procedure. 

2) Pen output 

The r u n n i n g c o s t of s t o r i n g o b s e r v a t i o n d a t a as waveform d a t a can be h e l d low w i t h pen o u t p u t , j u s t 

as w i t h p l o t t e r output. The p o i n t s w h i c h d i f f e r s from p l o t t e r output a r e t h a t the output s c a l e can be 

s e t as you w i s h w i t h pen output, d a t a recorded w i t h o t h e r output means ( i n c l u d i n g hand w r i t i n g ) can be 

w r i t t e n over, and data comparison becomes c l e a r . 

Assuming measurements the same as p l o t t e r output 

© P e r f o r m t h e o p e r a t i o n s of p l o t t e r output s t e p s © to © ( R e f e r to the pane l e x p l a n a t i o n ® PLOT 

S e t t i n g S w i t c h " . ) 
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© A f t e r c h e c k i n g t h e d a t a s t o r a g e , check the s e t t i n g s of the a n a l o g pen r e c o r d e r o u t p u t of t h i s 

machine. 

B e c a u s e t h e pen r e c o r d e r o u t p u t of t h i s machine i s 0.5V f o r e a c h s c a l e d i v i s i o n o f the CRT, 

p e r f o r m the r e c o r d e r range s e t t i n g , and i f needed, a t e s t o u t p u t , and match the form to be used 

f o r output ( s p e c i f i c a t i o n s , e t c . ) w i t h the s c a l e . 

© A f t e r the above s e t t i n g s a r e made, p r e s s the PLOT s w i t c h to s t a r t r e c o r d e r data output. 

With t h i s procedure, the comparison of s p e c i f i c a t i o n data, e t c . , becomes c l e a r . 

[C] Programmable Osci11oscope Applicat ions 

1 Applicat ions of f i x e d form measurements 

1) Program f u n c t i o n a p p l i c a t i o n s w i t h a s e p a r a t e o s c i l l o s c o p e 

Measurement of p u l s e s e p a r a t i o n and p u l s e r i s e time of a p e r i o d i c p u l s e t r a i n s 

Most of the p u l s e s i g n a l t r a i n s used i n computer c o n t r o l have no p e r i o d i c i t y , and f o r the measurement of 

the p u l s e s e p a r a t i o n , d e l a y time, e t c . , the s t o r a g e o s c i l l o s c o p e i s more s u i t a b l e than the r e a l - t i m e 

o s c i l l o s c o p e . 

Because most of these p u l s e t r a i n s a r e generated by h i g h speed d i g i t a l I C s , the t r a n s i t i o n time of the 

r i s e time and f a l l t ime a r e r a t h e r h i g h speed, and when a c c u r a t e measurements cannot be made, a h i g h 

speed r e a l - t i m e o s c i l l o s c o p e i s more u s e f u l . 

Because t h i s machine has both of t h e s e f u n c t i o n s , a l l the measurements can be made, but when the two 

t y p e s of measurements d e s c r i b e d above a r e performed, t h e sequences can be programmed to p e r f o r m more 

e f f i c i e n t measurements. 

Example : The two measurements above have a s y n c h r o n o u s r e l a t i o n s h i p , but r e g a r d i n g the a p e r i o d i c 

p u l s e t r a i n s , when measurements of the delay time between p u l s e t r a i n s , and the r i s e time, a r e 

to be made, use the f o l lowing procedure. 

© P r e s s the PROG SET s w i t c h to a c t i v a t e the program w r i t e s t a t e . 

The STEP W-l RUN or STEP W-l S K I P i s d i s p l a y e d i n the c a l e n d a r d i s p l a y p o s i t i o n on the CRT, and 

the c o n t e n t s of s e t t i n g s p r e v i o u s l y made on the panel are d i s p l a y e d . 

© F i r s t , to measure the p u l s e s e p a r a t i o n , p r e s s the STORAGE s w i t c h ® to s e t the s t o r a g e mode. 

© Connect t h e p u l s e t r a i n s i g n a 1 t o be o b s e r v e d to t h e CHI and CH2 i n p u t t e r m i n a l s , s e l e c t t h e 

o b s e r v a t i o n c h a n n e l , and per f o r m the t r i g g e r source s e t t i n g ( C H I ) , the t r i g g e r l e v e l and the SWEEP 

TIME/DIV s e t t i n g s . 

(D Set the c u r s o r mode t o A T , and measure the delay time between the p u l s e s . 
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© P r e s s PROG STEP to w r i t e the s t a t e t h a t i s s e t . 

The c o n t e n t s a r e w r i t t e n i n t o the step No. 1 that i s d i s p l a y e d , and the program st e p No. becomes 2. 

© P r e s s t h e STORAGE s w i t c h to r e t u r n t o the r e a l - t i m e mode, and s e t the SWEEP TIME/ DIV to a range 

where the p u l s e r i s e time can be measured. 

A l s o , s e l e c t the channel to measure the r i s e time, and s e t the v o l t a g e range to l V / d i v . 

© Set the c u r s o r mode to A T , and measure the r i s e time between the p u l s e s . 

® P r e s s PROG STEP to w r i t e the s t a t e t h a t i s s e t , 

The c o n t e n t s a r e w r i t t e n i n t o the ste p No. 2 t h a t i s d i s p l a y e d , and the program st e p No. becomes 3. 

® P r e s s the PROG RUN s w i t c h . 

The STEP W-3 RUN d i s p l a y i n the CRT c a l e n d a r d i s p l a y p o s i t i o n changes to STEP W-3 SKIP, and the SKIP 

s t a t e i s e n t e r e d . Then p r e s s the PROG STEP s w i t c h to p e r f o r m the w r i t i n g . Repeat t h i s p r o c e d u r e 

up to Step 20, and the Steps from Step 3 upward a r e kept. 

® P r e s s the PROG SET s w i t c h , and the program w r i t i n g i s f i n i s h e d . 

W i t h t h i s , s e t t i n g c o n t e n t s a r e w r i t t e n i n t o Steps 1 and 2. 

65 

Delay time between the p u l s e s 

F i g . 19 

R i s e time between the p u l s e s 

F i g . 20 



© To read out the program that was w r i t t e n , perforin the f o l l o w i n g procedure. 

P r e s s the PROG RUN s w i t c h . 

The STEP-R1 d i s p l a y i s shown i n the c a l e n d a r d i s p l a y p o s i t i o n on the CRT, and the panel i s i n the 

programmed s t a t e . I n t h i s s t a t e , perform measurements as needed. 

© When the PROG STEP s w i t c h i s p r e s s e d , the s t a t e w r i t t e n i n Step 2 i s a c t i v a t e d . I n t h i s s t a t e , 

perform measurements as needed. 

© From Step 2, r e t u r n to Step 1 and repeat the above o p e r a t i o n s . 

66 



7. GP-IB INTERFACE 

7-1 OUTLINE 

GP-IB i n t e r f a c e i s s t a n d a r d equipment on the DCS-8200, and by c o n n e c t i n g i t to a h o s t computer w i t h a 

c o n t r o l f u n c t i o n , the remote c o n t r o l and waveform d a t a support of t h i s machine i s p o s s i b l e . 

7-2 GP-IB SPECIFICATIONS 

The GP-IB i n t e r f a c e of t h i s machine complies w i t h the I E E E Standard 488-1978. 

1) Bus l i n e c o n f i g u r a t i o n 

The GP-IB bus l i n e i s composed of 8 c o n t r o l s i g n a l l i n e s ( 3 f o r handshake and 3 f o r c o n t r o l ) , 8 d a t a 

s i g n a l l i n e s and 8 ground l i n e s . A d e v i c e c o n n e c t i o n diagram i s shown i n F i g . 1, and the GP-IB bus l i n e 

c o n f i g u r a t i o n i s shown i n T a b l e 1. 

T a b l e - 1 GP-IB Bus L i n e C o n f i g u r a t i o n 

Type S i g n a l Name F u n c t i o n E x p l a n a t i o n 

Handshake 

C o n t r o l 

L i n e 

DAV : Data V a l i d 

NRFD : Not Ready For Data 

NDAC : Not Data Accepted 

I n d i c a t e s t h a t the i n f o r m a t i o n on the data bus i s v a l i d 

I n d i c a t e s t h a t t h e l i s t e n e r t h a t i s c o n n e c t e d i s r e a d y t o 

r e c e i v e the i n f o r m a t i o n on the data bus 

I n d i c a t e d t h a t the l i s t e n e r t h a t i s connected has r e c e i v e d the 

i n f o r m a t i o n on the data bus 

S u p e r v i s o r 

C o n t r o l 

L i n e 

IFC : I n t e r f a c e C l e a r 

ATN : A t t e n t i o n 

SRQ : S e r v i c e Request 

REN : Remote Enable 

EOI : End or I d e n t i f y 

I n i t i a l i z e s the GP-IB i n t e r f a c e u n i t 

I n d i c a t e d the type of data on the data bus 

LOW : Address command 

HIGH : Data 

Requests s e r v i c e from the c o n t r o l l e r 

S p e c i f i e s remote c o n t r o l or l o c a l c o n t r o l 

I n d i c a t e s the end of the t r a n s m i t t e d data block 

Data Bus DIO 1 ~ 8 : Data Input Output The d a t a bus c o n s i s t s of 8 b i d i r e c t i o n a l s i g n a l l i n e s , and 

t r a n s f e r s i n f o r m a t i o n i n the byte s e r i a l form. 

67 

Cautions on Using GP-IB 
When using GP-IB for remote control of t h i s machine, pay a t t e n t i o n t o the f o l l o w i n g p o i n t s in the 

preparation of the c o n t r o l l e r software. 

* I n s e r t "WAIT" before program END. 

* When sending c o n t i n u o u s commands, in s e r t "WAIT" before the "STATUS" command. 



2) I n t e r f a c e f u n c t i o n 

© SH (Source handshake) 

T h i s i s the f u n c t i o n t h a t t r a n s m i t s the d a t a on the d a t a bus, and t h i s machine has a l l f u n c t i o n s 

a t the SHI l e v e l . 

(D AH ( A c c e p t e r handshake) 

T h i s i s the f u n c t i o n t h a t r e c e i v e s the d a t a on the d a t a bus, and t h i s machine has a l l f u n c t i o n s a t 

the AH1 l e v e l . 

© T ( T a l k e r ) 

T h i s i s the f u n c t i o n t h a t t r a n s m i t s d a t a t h r o u g h the d a t a bus to o t h e r d e v i c e s s u c h as a h o s t 

computer. The s u p p o r t l e v e l of t h i s d e v i c e i s T5, and i t r e l e a s e s the t a l k e r f u n c t i o n by t h e 

r e c e i p t of b a s i c t a l k e r , s e r i a l p o l l i n g and MLA (My L i s t e n Address) s i g n a l s . 

© L ( L i s t e n e r ) 

T h i s i s the f u n c t i o n t h a t r e c e i v e s d a t a t h r o u g h the d a t a bus from o t h e r d e v i c e s . The s u p p o r t 

l e v e l o f t h i s d e v i c e i s L 4 , and i t r e l e a s e s t h e 1 i s t e n e r f u n c t i o n by t h e r e c e i p t o f b a s i c 

l i s t e n e r and MTA (My T a l k Address) s i g n a l s . 
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Handshake c o n t r o l l i n e Data bus DIO 1 to 8 

S u p e r v i s o r c o n t r o l l i n e 

C o n t r o l l e r T h i s machine (DCS-8200) 

Other d e v i c e 

DAV 

NRFD 

NDAC 

IFC 

ATN 

SRQ 

REN 

ma 

• T a l k e r 

• L i s t e n e r 

• C o n t r o l l e r 

• T a l k e r 

• L i s t e n e r 



© SR ( S e r v i c e r e q u e s t ) 

T h i s i s used to send asynchronous s e r v i c e r e q u e s t s to the c o n t r o l l e r . The support l e v e l of t h i s 

d e v i c e i s S R I . 

© RL (R e m o t e / l o c a l ) 

T h i s d e v i c e s e l e c t s whether the c o n t r o l w i l l be remote c o n t r o l (program c o n t r o l through the GP-IB) 

or l o c a l c o n t r o l (by the pane l s w i t c h o p e r a t i o n s ) . The s u p p o r t l e v e l o f t h i s d e v i c e i s RL2, and 

i t has the r e m o t e / l o c a l f u n c t i o n , but i t cannot support the l o c a l lockout (LLO) f u n c t i o n . 

© PP ( P a r a l l e l p o l l i n g ) 

T h i s d e v i c e i s PPO, and does not have a p a r a l l e l p o l l i n g f u n c t i o n . 

© DC ( D e v i c e c l e a r ) 

T h i s d e v i c e i s DC1, and has a l l d e v i c e c l e a r f u n c t i o n s . 

® DT ( D e v i c e t r i g g e r ) 

T h i s d e v i c e i s DTO, and does not support d e v i c e t r i g g e r f u n c t i o n s . 

© C ( C o n t r o l l e r ) 

T h i s d e v i c e i s CO, and does not support c o n t r o l l e r f u n c t i o n s . 

* The implementation of the i n t e r f a c e f u n c t i o n s d e s c r i b e d above i s g i v e n i n the " m u l t i l i n e i n t e r f a c e message 

command" s e c t i o n . 

3) M u l t i l i n e i n t e r f a c e message commands 

The response o f t h i s d e v i c e to the IEEE s t a n d a r d i z e d message commands i s g i v e n i n the f o l l o w i n g . 

The i n t e r f a c e message commands are c l a s s i f i e d as shown below. 

— P r i m a r y command group (PCG) 

I — Address command group (ACG) 

— U n i v e r s a l command group (UCG) 

— L i s t e n e r address group (LAG) 

T a l k e r address group (TAG) 

^ — Secondary command group (SCG) 

A l i s t of i n t e r f a c e message command codes i s g i v e n i n Table-2. 

T h i s d e v i c e does not support any of the secondary command group (SCG). 
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T a b l e - 2 I n t e r f a c e Message Command Code L i s t 

NOTE : ® MSG = I n t e r f a c e s i g n a l 

® b i = D I 0 1 b
7
 = D I 0 7 , D I 0 8 i s not used 

© Used w i t h secondary command 

® Most o f t e n u s e d s u b s e t (column 010 to 101) 

MLA : My L i s t n e r Address 

MTA : My T a l k A d d r e s s 

Primary command group (PCG) Secondary conmand group (SCG) 

Address 
command 
group 
i(ACG) 

Universal 
command 
group 
(UCG) 

Listen address group 
(LAG) 

Ta1k address group 
(TAG) 
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© Address command group (ACG) 

MSG Message Command Name T h i s Machine's Answer 

GTL Go to L o c a l Make the L o c a l s t a t e . 

SDC S e l e c t Device C l e a r I n i t i a l i z e w i t h power on. 

PPC P a r a l l e l P o l l C o n f i g u r e No response 

GET Group Execute T r i g g e r No response 

TCT Take C o n t r o l No response 

(2) U n i v e r s a l command group (UCG) 

MSG Message Command Name T h i s Machine's Answer 

LLO L o c a l Lockout No response 

DCL Device C l e a r I n i t i a l i z e w i t h power on. 

PPU P a r a l l e l p o l l uncondigure No response 

SPE 

DPD 

S e r i a l P o l l Enable 

S e r i a l P o l l D i s a b l e 

S e r i a l p o l l o p e r a t i v e , s t a t u s b y t e 

t r a n s m i t t e d 

4) U n i l i n e commands 

The c o n t r o l l e r , by a c c e s s i n g the i n t e r f a c e c o n t r o l l i n e , c o n t r o l s the GP-IB d e v i c e . 

T h i s machine's response to the u n i l i n e command 

© IFC ( I n t e r f a c e C l e a r ) 

I n i t i a l i z e t h e GP-IB i n t e r f a c e u n i t . I n o t h e r words, t h i s command i s used to i n i t i a l i z e t h e 

i n t e r f a c e u n i t when t h e r e i s an i n c o n s i s t e n c y between the s p e c i f i e d i n i t i a l a d d ress and the number 

of t r a n s m i t t e d d a t a , and the t r a n s m i s s i o n i s suspended by the 3 - l i n e handshake, when waveform d a t a 

i s t r a n s m i t t e d . 

Because g e n e r a l l y when an i n c o n s i s t e n c y o c c u r s , matching of the c o n t r o l l e r and t h i s d e v i c e cannot be 

ob t a i n e d w i t h the i n t e r f a c e command c l e a r o n l y , i t i s n e c e s s a r y to i n i t i a l i z e t h i s d e v i c e w i t h the 

d e v i c e c l e a r command i n the m u l t i l i n e i n t e r f a c e message command. 

(D REN (Remote E n a b l e ) 

When t h i s d e v i c e i s r e m o t e l y c o n t r o l l e d by the c o n t r o l l e r , i t i s n e c e s s a r y to p l a c e t h i s d e v i c e i n 

the remote s t a t u s u s i n g t h i s command. 

When t h i s d e v i c e assumes the remote s t a t u s , the panel becomes u n a b l e to r e c e i v e t h i s o p e r a t i o n , 

and o n l y the remote c o n t r o l from the c o n t r o l l e r i s e f f e c t i v e . 

When the remote c o n t r o l from the c o n t r o l l e r ends, perform Remote D i s a b l e w i t h t h i s command. The 

panel o p e r a t i o n i s now e f f e c t i v e . 
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7-3 GP-1B HARDWARE SETTINGS 

1) Connections 

The c o n n e c t i o n s between the c o n t r o l l e r and t h i s machine a re made w i t h s t a n d a r d GP-IB c a b l e . 

2) DIP s w i t c h e s 

U s i n g t h e DIP s w i t c h e s on the r e a r p a n e l o f t h i s machine ( l o w e r s i d e ) , the G P - I B a d d r e s s and the 

d e l i m i t e r c o n t r o l can be s e t . 

D e l i m i t e r c o n t r o l ( w i t h EOI i n the f i g u r e on the l e f t ) 

GP-IB address (0 to 30) 

(Address = 1 i n the f i g u r e on the l e f t ) . 

Because the r e a d i n g of the DIP s w i t c h e s i s only done once w i t h the power on, s e t the DIP s w i t c h e s before 

t u r n i n g on the power. 

© GP-IB address 

The a d d r e s s e s t h a t can be s e t a r e from 0 to 30. 

The 1 i s t e n e r a d d r e s s i s added f o r t h i s s e t t i n g v a l u e as 20H i n he x a d e c i m a l , and the t a l k e r a d d r e s s 

as 40H. 

© D e l i m i t e r c o n t r o l 

E i t h e r t h e method u s i n g CR/LF as the d e l i m i t e r t h a t i n d i c a t e s t h e end of the t r a n s m i t t e d d a t a 

b l o c k or t h e method i n w h i c h the EOI s i g n a l i s a p p l i e d to the l a s t d a t a b y t e ( w i t h E O I ) can be 

s e l e c t e d . 

However, t h e d e l i m i t e r u s i n g CR/LF i s used o n l y w i t h A S C I I code, and f o r b i n a r y d a t a t r a n s m i s s i o n , 

r e g a r d l e s s o f the s e t t i n g of these DIP s w i t c h e s , the d e l i m i t e r w i t h EOI i s always used. 

For d e t a i l s , see the command format. 
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ADDRESS 

ON OFF 

F i g . 22 



7-4 BASIC STRUCTURE OF COMMAND FORMAT 

1) Command format 

The GP-IB f o r m a t c o n s i s t s of one or a number commands, a m u l t i s t a t e m e n t f u n c t i o n c o n s i s t i n g of the 

s e p a r a t o r V that s e p a r a t e s the commands, and a d e l i m i t e r . Using the s e l e c t i o n s w i t c h e s (DIP s w i t c h e s ) 

on the r e a r p a n e l , e i t h e r CR/LF or EOI can be s e l e c t e d . However, r e g a r d i n g the commands u s i n g b i n a r y 

data, the d e l i m i t e r can o n l y use EOI, r e g a r d l e s s of the s e t t i n g of the s e l e c t i o n s w i t c h e s . 

The arrangement of the commands, s e p a r a t o r s and d e l i m i t e r a r e as shown below. 

C : < d e l i m i t e r > 

C : C : C : C < d e l i m i t e r > 

C command, 

: s e p a r a t o r , 

< d e l i m i t e r > EOI or CR/LF 

2) Commands 

GP-IB commands b a s i c a l l y c o n s i s t of the 7 f i e l d s ( T to Z) shown below. I n the 3 f i e l d s , U, V and W, one 

parameter i s c o n s t r u c t e d , and the parameters a r e separated by Y f i e l d s . The X f i e l d i s the data p o r t i o n , 

and the data may A S C I I or b i n a r y . 

The r e q u i r e d f i e l d s and t h e i r d a t a l e n g t h , and the e f f e c t i v e d a t a r a n g e a r e d e t e r m i n e d f o r t h e 

parameters of each command and operand. 

T Command and Operand 3 to 6 a l p h a b e t i c c h a r a c t e r s , 

e s s e n t i a l 

U Symbol + , - (Used i n common w i t h V f i e l d ) 

V Numbers 0 to 9 and 7 c h a r a c t e r s i n c l u d i n g decimal p o i n t 

w Index numbers Index number p o r t i o n s s t a r t i n g E (Used i n common w i t h V f i e l d ) 

X Data p o r t i o n A S C I I : The da t a from 0 to 255 a r e a l i g n e d and sep a r a t e d by commas ( " , " ) . 

B i n a r y : B i n a r y data from 0 to FF (H) 

Y S u b - d e l i m i t e r s " used to s e p a r a t e parameters when s e v e r a l a r e i n a l i n e (U, V, W) 

z S e p a r a t o r s and 

d e l i m i t e r s 

S e p a r a t o r ":" used w i t h a m u l t i - s t a t e m e n t , 

the end i s d e l i m i t e r CR/LF or EOI. 

GP-IB commands s t a r t w i t h a T f i e l d and proceed as U, V, W, Y, U, V, W, Y U, V, W. 

The d a t a p o r t i o n c o n t i n u e s a f t e r the p a r a m e t e r s , and a Z f i e l d comes a t the end. When each f i e l d i s 

output from the c o n t r o l l e r , even the a d j u s t a b l e lengths a re operated, and spaces a re ignored. 

The output from t h i s d e v i c e a l w a y s has the d a t a l e n g t h t h a t a g r e e s w i t h t h e command s p e c i f i c a t i o n s , 

and the data i s always on the end of the command. 
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Example : Output from t h i s d e v i c e ( F i x e d l e n g t h f i e l d s a r e pushed toward the r e a r . ) 

AVOLTD1 A l O E - 3 : 

T f i e l d = 6 ' V f i e l d = 3 ( A = space) 

Output from c o n t r o l l e r ( V a r i a b l e l e n g t h , space ignored) 

VOLTS A l , 10E-3: 

An example of the command format ( f i e l d a l i g n m e n t ) i s shown below. 

TZ : Operand o n l y 

TVZ : Operand and parameters (numbers) 

TUVWZ : Operand and parameters (Symbols + numbers + index p o r t i o n ) 

TUVZ : Operand and parameters (Symbols + numbers) 

TVYVYZ : When t h e r e a r e s e v e r a l parameters 

TVYVYXZ : When d a t a i s incl u d e d 

3) Command f u n c t i o n s 

There a r e commands output by the c o n t r o l l e r , and those output by t h i s d e v i c e . Each have the f u n c t i o n s 

shown below. 

Commands output by c o n t r o l l e r 

Remote c o n t r o l (panel s t a t u s t r a n s m i s s i o n ) 

Panel s t a t u s r e q u e s t s 

Storage waveform d a t a t r a n s m i s s i o n r e q u e s t s 

Waveform d a t a w r i t e (waveform data and c o n d i t i o n t r a n s m i s s i o n ) 

Commands output by t h i s d e v i c e 

Waveform d a t a response (Response to waveform d a t a t r a n s m i s s i o n r e q u e s t s , waveform d a t a and c o n d i t i o n 

t r a n s m i s s i o n ) 

Panel s t a t u s response (Response to panel s t a t u s r e q u e s t s , panel s t a t u s t r a n s m i s s i o n ) 

4 ) P r o c e s s i n g when e r r o r s occur 

When commands from the c o n t r o l l e r a r e not s t o r e d or ex e c u t ion i s imposs i b l e , t h i s d e v i c e does n o t h i n g 

except output a command e r r o r s e r v i c e r e q u e s t . 

When the command p a r a m e t e r s output by the c o n t r o l l e r a r e o u t s i d e the s e t t i n g range, t h i s d e v i c e does 

nothing except output a command parameter e r r o r s e r v i c e r e q u e s t . 

During m u l t i s t a t e m e n t o p e r a t i o n , when 1 statement a t a time i s exe c u t e d , an e r r o r o c c u r r e n c e s tatement 

i s used to output an e r r o r s e r v i c e r e q u e s t , and the s t a t e m e n t s a f t e r t h a t c o n t i n u e , i g n o r i n g the p a r t 

before the d e l i m i t e r ( t o prevent m u l t i p l e e r r o r s ) . 

5) P r o c e s s i n g when parameters a r e omitted 

When p a r a m e t e r s a r e o m i t t e d , b a s i c a l l y the parameter t h a t i s o m i t t e d u s e s the p r e c e d i n g v a l u e as the 

d e f a u l t , and s e t t i n g a r e made o n l y f o r the p a r a m e t e r s t h a t a r e not o m i t t e d . T h e r e f o r e , i f a l l the 

parameters a r e om i t t e d , none of them a r e s e t , and no e r r o r i s i n d i c a t e d . 

However, when t h e r e i s o n l y one parameter, and t h a t i s an ON/OFF d e s i g n a t i o n , the ON/OFF s w i t c h i n g i s 

p e r f ormed. A l s o , because depending on the command, t h e r e a r e c a s e s when the o p e r a t i o n w i t h o m i t t e d 

parameters d i f f e r s from the b a s i c o p e r a t i o n , f o r d e t a i l s , r e f e r to the "Command S p e c i f i c a t i o n s " . 
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10) S t a t u s b y t e s 

® End s t a t u s 

41 (H) Waveform s t o r e complete 

42 (H) P l o t t e r output complete 

43 (H) VPRSET complete 

44 (H) Auto s e t complete 

45 (H) Undefined 

46 (H) Undefined 

47 (H) Undefined 

48 (H) Undefined 

49 to F (H) Undefined 

(D BUSY s t a t u s 

51 (H) : Undefined 

6 ) P r o c e s s i n g when t h e r e a r e f i e l d a b b r e v i a t i o n s 

When the U f i e l d i s omitted, the d e f a u l t v a l u e becomes " + " . Only the a b b r e v i a t i o n of the V f i e l d causes 

a parameters e r r o r . 

When the W f i e l d i s omitted, the d e f a u l t v a l u e becomes "E-0". Regarding the X f i e l d , when the number of 

d a t a i s i n s u f f i c i e n t , t h e r e c e i v e d d a t a i s r e w r i t t e n , and a d a t a e r r o r s e r v i c e r e q u e s t i s o u t p u t . 

When the d a t a i s r e c e i v e d , because e v e r y time i t i s r e c e i v e d , i t i s r e w r i t t e n , when the number of da t a 

i s too l a r g e , o n l y t h e number of d a t a s p e c i f i e d i s r e w r i t t e n , t h e r e s t of t he d a t a i s ign o r e d , and a 

data e r r o r s e r v i c e request i s output. 

7) GP-IB remote mode 

B e f o r e u s i n g GP-IB c o n t r o l , i t i s n e c e s s a r y to s e l e c t the remote mode. To do t h i s , the GP-IB REN 

(Remote E n a b l e ) s i g n a l i s s e t to "Low". I f the REN s i g n a l i s s e t to "High", t h e l o c a l mode i s 

a c t i v a t e d . 

I n t h e remote s t a t e , none of the p a n e l o p e r a t i o n s c a n be performed, and o p e r a t i o n can be performed 

o n l y w i t h remote c o n t r o l commands. 

8) S e r v i c e r e q u e s t s 

I n t h i s d e v i c e , when an e r r o r o c c u r s , when the o p e r a t i o n i s ended, a s e r v i c e r e q u e s t i s output by the 

s e r i a l p o l l i n g . When t h e s e r v i c e r e q u e s t i s d e t e c t e d by the c o n t r o l l e r , r e a d t h e s t a t u s b y t e and 

perform p r o c e s s i n g i n accordance w i t h i t s c o n t e n t s . The s t a t u s byte has a meaning i n each b i t . 

D08 : Expansion s t a t u s b i t "0" 

DOT : SRQ ( T h i s i n d i c a t e s t h a t a s e r v i c e r e q uest has been generated, always i n 1) 

D06 : E r r o r 

D505 : Busy 

D04 to D01 : S t a t u s b i t 

9) E x p a n s i o n s t a t u s b y t e s 

There a r e s t a n d a r d s t a t u s bytes and expansion s t a t u s b y t e s . 

They a r e s e p a r a t e d by D08 b i t s . When the D08 b i t i s "0", the s t a n d a r d s t a t u s byte i s i n d i c a t e d , and 

when i t i s " 1 " , the e x p a n s i o n s t a t u s b i t i s i n d i c a t e d . I n the c u r r e n t DCS-8200, the ex p a n s i o n s t a t u s 

b yte i s not used, so the D08 b i t i s always "0". 
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52 (H) : Outputing to p l o t t e r 

53 (H) : VPRSET e x e c u t i o n 

54 (H) : AUTO SET e x e c u t i o n 

55 (H) : Undefined 

56 (H) : Undefined 

57 (H) : Undefined 

58 (H) : Undefined 

59 to F (H) : Undefined 

65 (H) : Undefined 

66 (H) : Undefined 

67 (H) : Undefined 

68 (H) : Undefined 

69 to F (H) : Undefined 

® E r r o r s t a t u s 

61 (H) : Command e r r o r 

Unstored commands r e c e i v e d 

A c cording to r e a l - t i m e or s t o r a g e mode, commands t h a t became i n v a l i d were r e c e i v e d . 

62 (H) : Command parameter e r r o r 

Out of range parameter s p e c i f i e d . Parameter format e r r o r . 

63 (H) : Undefined 

64 (H) : Data e r r o r 

I n data t r a n s m i s s i o n , data exceeded the range, and the number of data d i d not match. 
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7-5 LIST OF COMMANDS 

1 Status r e q u e s t s • 79 

1) STATUS : Panel s e t t i n g s t a t u s request • • 79 

2 V e r t i c a l a x i s ••• 79 

1) VOLTD : VOLTS/DIV 79 

2) COUPLE : Coupling 80 

3) GND : Ground 80 

4) VPOSI : V e r t i c a l p o s i t i o n • 81 

5) VMODE : VERT MODE • • • • 81 

6) INV : CH2 INV • • 82 

3 Horizontal a x i s • •••• 82 

1) TIMEDA : TIME/DIV. • • • 82 

2) HPOSI : H o r i z o n t a l a x i s p o s i t i o n • • 83 

3) MAG : xlOMAG 84 

4) BQU : E q u i v a l e n t sampling • 84 

5) HMODE : H o r i z o n t a l a x i s o p e r a t i o n mode • • 84 

6) XYS : X-Y mode • •••• 85 

4 TRIGGER • • 85 

1) TRCPL : T r i g g e r c o u p l i n g • 85 

2) SOURCE : T r i g g e r source • •••• • • 86 

3) SLOPE : T r i g g e r s l o p e g6 

4) F I X : F i x mode •• • • • « . . . 87 

5 Cursor 87 

1) CURSOR : Cursor mode and measured v a l u e • • 87 

2) CTRACK : T r a c k i n g d e s i g n a t i o n ••• 88 

3) REFCS : A R E F c u r s o r movement • •• 88 

4) DELTA : A c u r s o r movement • 89 

6 Programs • • • 89 

1) SET : Program SET ••• •• •••• 89 

2) RUN : Program RUN •• • • 90 

3) STEP : STEP ••••• 90 

4) SKIP : SKIP • 91 

7 Storage • 91 

1) STOR : Storage mode 91 

2) HOLD : HOLD 92 

3) DELAY : T r i g g e r d e l a y • 92 

4) DISPAD : D i s p l a y address • • • 93 

5) REF : REF-DISP ON/OFF 93 

6) SAVE : REF-SAVE • . 93 

7) DPEAK : DETECT PEAK • 94 

8) INTERP : I n t e r p o l a t i o n system 94 

9) AVERAG : A v e r a g i n g ••• • • 95 

10) PLOT : P l o t t e r output 95 

11) VPRSET : R e f e r e n c e l e v e l adjustment of VPOSI • 96 
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8 AUTO SET • .......... . 96 

1) AUTOR : Auto s e t •••• 95 

9 Data t r a n s f e r request 97 

1) WREAD : Data t r a n s f e r request (From DCS-8200 to c o n t r o l l e r ) ................................... 97 

10 Data t r a n s f e r • gg 

1) WOUT : Waveform data t r a n s f e r (From c o n t r o l l e r to DCS-8200) 98 
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1 St a t u s requests 

1) STATUS : Panel s e t t i n g s t a t u s request 

Format 

T Y T ( V ) Y T ( V ) Y Z 

STATUS , Request s t a t u s . . . S e p a r a t o r 

Parameters 

Request s t a t u s Command operand responding t o s t a t u s requested 

(3 to 6 d i g i t s ) ( T and V f i e l d s ) 

F u n c t i o n 

Requests panel s t a t u s from c o n t r o l l e r to t h i s d e v i c e . 

I n the parameters of 1 statement (up to the s e p a r a t o r ) , the operands of the s t a t u s requested a r e a l i g n e d 

and s e p a r a t e d by Y - f i e I d commas ( " , " ) . 

The s t a t u s r e q u e s t can be performed o n l y by the command operand i n corespond to the remote c o n t r o l 

command. B a s i c a l l y , a parameter i s not needed i n the requested command operand. However, p a r a m e t e r s 

f o r the channel numbers, memory numbers, e t c . , can be a t t a c h e d . For d e t a i l s , r e f e r to each command. 

Output i s not performed from t h i s d e v i c e . 

Note : S e l e c t EOI as the d e l i m i t e r . 

[Example] STATUS, VOLTD, VPOSI, COUPLE : 

VOLTS/DIV, v e r t i c a l p o s i t i o n and c o u p l i n g a r e requested. 

2 V e r t i c a l a x i s 

1) VOLTD : VOLTS/DIV 

Format 

T V Y V W Z 

VOLTD Channel No. , VOLTS/DIV U n i t S e p a r a t o r 

Parameters 

Channel No. 1 : Channel 1 

( 1 d i g i t ) 2 : Channel 2 

3 : Channel 1 r e f e r e n c e (Remote c o n t r o l cannot be performed) 

4 : Channel 2 r e f e r e n c e (Remote c o n t r o l cannot be performed) 

VOLTS/DIV 0 . 1 , 0.2, 0.5, 1, 2, 5 

(3 D i g i t s ) : VOLTS/DIV c o n s t a n t p o r t i o n i n : V u n i t s . 

U n i t Space : V 

(3 d i g i t s ) E-3 : mV 

F u n c t i o n 

When out p u t f r o m t h e c o n t r o l l e r , the VOLTS/DIV s e t t i n g of the d e s i g n a t e d c h a n n e l i s changed. W i t h 

remote c o n t r o l , the c h a n n e l number can o n l y be d e s i g n a t e d as 1 or 2. However, i f the c h a n n e l number 

i s o m i t t e d , the VOLTS/DIV of the p r e v i o u s l y d e s i g n a t e d channel number i s changed. I f the VOLTS/DIV i s 

omitted, i t w i l l not op e r a t e . 
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When o u t p u t t e d d u r i n g a s t a t u s r e q u e s t , the command w i l l be the VOLTS/DIV s t a t u s r e q u e s t f o r to t h i s 

d e v i c e . I n the c a s e of a s t a t u s r e q u e s t , the c h a n n e l can be d e s i g n a t e d from 1 to 4. A l s o , i f the 

channel number of the s t a t u s request i s not desi g n a t e d , the s t a t u s r e quest w i l l respond to the VOLTS/DIV 

of a l l channels from 1 through 4. 

[Example] V0LTD1, 50E-3 : Set CHI VOLTS/DIV to 50mV. 

V0LTD2, 0.1 : Set CH2 VOLTS/DIV to 0. IV. 

STATUS, VOLTD 1, V0LTD2 : Set p r e v i o u s l y s e t CH to 0.2V. 

STATUS, VOLTD : Request VOLTS/DIV of CHI, CH2, r e f e r e n c e 1 and r e f e r e n c e 2. 

2) COUPLE : Coupling 

Format 

T V Y V Z 

COUPLE CH No. , Coupling S e p a r a t o r 

Parameters 

CH No. 1 : CHI 

( 1 d i g i t ) 2 : CH2 

Coupling 1 : AC 

( 1 d i g i t ) 2 : DC 

Fu n c t i o n 

When output from the c o n t r o l l e r , the input c o u p l i n g s e t t i n g o f the d e s i g n a t e d channel i s changed. I f 

the c h a n n e l number i s o m i t t e d , the p r e v i o u s l y d e s i g n a t e d c h a n n e l number wi 11 be c o n t r o l l e d . I f t he 

COUPLE i s o m i t t e d , i t w i 1 1 not o p e r a t e . The ground s e t t i n g has p r i o r i t y o v e r the inp u t coupl i n g , so 

t u r n the ground s e t t i n g o f f when s e t t i n g the i n p u t coupl i n g . When o u t p u t t e d d u r i n g a s t a t u s r e q u e s t , 

the command w i 1 1 be the i n p u t c o u p l i n g s t a t u s r e q u e s t f o r to t h i s d e v i c e . I n the c a s e o f a s t a t u s 

r e q u e s t , the channe1 can be d e s i g n a t e d from 1 to 2. A l s o , i f the channel number of the s t a t u s r e q u e s t 

i s not desi g n a t e d , the s t a t u s request w i l l respond to the c o u p l i n g of a l l c h a n n e l s from 1 through 2. 

From t h i s d e v i c e , as the response to the inp u t c o u p l i n g s t a t u s r e q u e s t , t h i s i s output as the c u r r e n t 

input c o u p l i n g s e t t i n g s t a t u s . 

[Example] COUPLE 1, 1 : Set CHI input c o u p l i n g to AC. 

COUPLE 2, 2 : Set CH2 input c o u p l i n g to DC. 

STATUS, COUPLE 1 : CHI c o u p l i n g s t a t u s r e q uest 

3) GND : Ground 

Format 

T V Y V Z 

GND CH No. , ON/OFF S e p a r a t o r 

Parameters 

CH No. 1 : CHI 

(1 d i g i t ) 2 : CH2 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 
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F u n c t i o n 

When out p u t from the c o n t r o l l e r , the ground s e t t i n g of the d e s i g n a t e d c h a n n e l i s changed. I f the 

channel number i s om i t t e d , the p r e v i o u s l y d e s i g n a t e d channel number w i l l be c o n t r o l l e d . When the GND 

ON/OFF parameter i s o m i t t e d , the ground ON/OFF s w i t c h i n g w i l l be a c t i v a t e d . When o u t p u t t e d d u r i n g a 

s t a t u s r e q u e s t , the command w i l l be the ground s t a t u s r e q u e s t f o r to t h i s d e v i c e . I n the ca s e of a 

s t a t u s r e q u e s t , the channel can be d e s i g n a t e d from 1 to 2. A l s o , i f the channel number of the s t a t u s 

r e q uest i s not d e s i g n a t e d , the s t a t u s r e q u e s t w i l l respond to the ground s t a t u s of a l l c h a n n e l s from 1 

through 2. 

From t h i s d e v i c e , as the respons to the ground s t a t u s r e q u e s t , t h i s i s out p u t as the c u r r e n t ground 

s e t t i n g s t a t u s . 

[Example] GND1, 0 : Set CHI GND to OFF. 

GND1 : S w i t c h CHI GND on and o f f . 

4) VPOSI : V e r t i c a l p o s i t i o n 

Format 

T V Y U V Z 

VPOSI CH No. , Symbol P o s i t i o n S e p a r a t o r 

Parameters 

CH No. 1 : CHI 

(1 d i g i t ) 2 : CH2 

SYMBOL + : Above CRT c e n t e r (CRT c e n t e r : + 0 ) 

( 1 d i g i t ) - : Below CRT c e n t e r 

P o s i t i o n 0.000 to 5. 000 : Using CRT c e n t e r as "0", - 5 . 0 0 to +5.00 i s d i s i g n a t e d to the d i v i s i o n . 

(4 d i g i t s , 3 p l a c e s a f t e r decimal p o i n t ) 

F u n c t i o n 

When o u t p u t from t h e c o n t r o l l e r , t h e v e r t i c a l p o s i t i o n s e t t i n g of t he d e s i g n a t e d c h a n n e l i s changed. 

A l 1 p a r a m e t e r s a r e n e c e s s a r y . However, I f the channel number i s o m i t t e d , the p r e v i o u s l y d e s i g n a t e d 

c h a n n el number w i l l be c o n t r o l l e d . When the p o s i t i o n i s o m i t t e d , n o t h i n g w i l l o p e r a t e . When output 

d u r i n g a s t a t u s r e q u e s t , the command wi11 be the v e r t i c a l p o s i t i o n s t a t u s r e q u e s t f o r to t h i s d e v i c e . 

I n the case of a s t a t u s r e q u e s t , the channel can be designated from 1 to 2. A l s o , i f the channel number 

of the s t a t u s r e q u e s t i s not designated, the s t a t u s request w i l l respond to the v e r t i c a l p o s i t i o n s t a t u s 

of a l l c h a n n e l s from 1 through 2. 

From t h i s d e v i c e , a s the r e s p o n s e to t h e v e r t i c a l p o s i t i o n s t a t u s r e q u e s t t h i s i s o u t p u t a s the 

c u r r e n t v e r t i c a l p o s i t i o n . 

[Example] V P 0 S I 1 , + 0 : Cent e r s the p o s i t i o n 

V P 0 S I 1 , - 1 . 0 0 : Moves 1 d i v i s i o n downword from the p o s i t i o n c e n t e r 

5) VM0DE : VERT MODE 

Format 

T V Z 

VM0DE VERT-MODE SEPARATOR 
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Parameters 

R e a l - t i m e Storage 

VERT MODE 1 : CHI CHI 

( 1 d i g i t ) 2 : CH2 CH2 

3 : ALT DUAL 

4 : CHP + 

5 : ADD 

6 : X 
7 : -

Fu n c t i o n 

When output by the c o n t r o l l e r , the VERT MODE s e t t i n g i s changed. I f the parameter i s omitted, n o t h i n g 

wi11 o p e r a t e . Because t h i s c o n t r o l command c o r r e s p o n d s to the VERT MODE on the p a n e l , when s w i t c h i n g 

between r e a l - t i m e and s t o r a g e , the VERT MODE must be s w i t c h e d to the same p o s i t i o n as t h a t f o r pane l 

o p e r a t i o n . 

When output d u r i n g a s t a t u s r e q u e s t , the command w i l l be the VERT-MODE s t a t u s request f o r to t h i s d e v i c e . 

From t h i s d e v i c e , the c u r r e n t v e r t i c a l mode i s out p u t by t h i s d e v i c e a s a r e s p o n s e t o the VRT-MODE 

s t a t u s r e q u e s t . 

[Example] Set ALT i n the r e a l - t i m e mode, and DUAL i n the s t o r a g e mode. 

6) INV : CH2 INV 

Format 

T V Z 

INV ON/OFF Separator 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When output by the c o n t r o l l e r the CH2 INV s e t t i n g w i 1 1 be changed. However, i t can o p e r a t e o n l y i n 

the r e a l - t i m e mode. When t h i s command i s output i n the s t o r a g e mode, i t c o n s t i t u t e s a command e r r o r . 

I f the p a r a m e t e r i s o m i t t e d , t h e CH2 INV ON/OFF s w i t c h i n g can be performed . Bec a u s e t h i s c o n t r o l 

command co r r e s p o n d s to the panel CH2 INV, when s w i t c h i n g between the r e a l - t i m e and s t o r a g e modes, t h e 

VERT MODE changes as i t does i n the panel o p e r a t i o n . 

When output d u r i n g a s t a t u s r e q u e s t , the command w i l l be the CH2 INV s t a t u s request f o r to t h i s d e v i c e . 

From t h i s d e v i c e , the c u r r e n t CH2 INV s e t t i n g s t a t e i s output by t h i s d e v i c e as a response to the CH2 

INV s t a t u s r e q u e s t . 

[Example] INV1 : CH2 input i n v e r s i o n i s de s i g n a t e d . 

3 Horizontal a x i s 

1) TIMEDA : TIME/DIV 

Format 

With remote c o n t r o l 

T V W Z 

TIMEDA TIME/DIV U n i t S e p a r a t o r 



With s t a t u s r e quest 

T V Y V W Z 

TIMEDA Referen c e , TIME/DIV U n i t S e p a r a t o r 

Parameters 

CH No. 0 : C u r r e n t TIME/DIV 

1 : CHI r e f e r e n c e TIME/DIV 

2 : CH2 r e f e r e n c e TIME/DIV 

TIME/DIV 0 . 1 , 0.2, 0.5, 1, 2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 

(4 D i g i t s ) TIME/DIV c o n s t a n t p o r t i o n i n : sec. u n i t s . 

U n i t Space : s / d i v 

( 3 d i g i t s ) E-3 : ms/div 

E-6 : / s / d i v 

E-9 : n s / d i v 

F u n c t i o n 

When output by the c o n t r o l l e r , the TIME/DIV s e t t i n g w i l l be changed. Only the TIME/DIV parameter i s 

n e c e s s a r y . Do not make the c h a n n e l number d e s i g n a t i o n because i t w i l l r e s u l t i n a parameter e r r o r . 

I f the parameter i s omitted n o t h i n g w i l l o p e r a t e . When output d u r i n g a s t a t u s r e q u e s t , i t w i l l become 

the TIME/DIV s t a t u s request f o r t h i s d e v i c e . The channel number parameter can be de s i g n a t e d . 

When the channel number i s o m i t t e d , i t w i l l respond to the c u r r e n t TIME/DIV and to the TIME/DIV of a l l 

the CHI and CH2 r e f e r e n c e s . 

[Example] TIMEDA10E-3 : S e t to lOms/div 

STATUS, TIMEDA0 : Request c u r r e n t TIME/DIV 

2) HP0SI : H o r i z o n t a l a x i s p o s i t i o n 

Format 

T U V Z 

HP0SI Symbol P o s i t i o n S e p a r a t o r 

Parameters 

Symbol + : To the r i g h t of "0", w i t h "0" being the CRT c e n t e r 

7 : To the l e f t o f "0", w i t h "0" being the CRT c e n t e r 

P o s i t i o n 0.000 to 6.000 : Set the p o s i t i o n to — 6 d i v to + 6 d i v . 

(4 d i g i t s , 3 p o s i t i o n s to the r i g h t of the decimal p o i n t ) 

F u n c t i o n 

When output by the c o n t r o l l e r , the h o r i z o n t a l p o s i t i o n s e t t i n g changes. I f the parameter i s om i t t e d , 

nothing o p e r a t e s . 

I f output d u r i n g the s t a t u s r e q u e s t , i t becomes the h o r i z o n t a l p o s i t i o n s t a t u s r e q u e s t f o r t h i s d e v i c e . 

From t h i s d e v i c e , a s a r e s p o n s e t o the h o r i z o n t a l p o s i t i o n s t a t u s r e q u e s t , t h e c u r r e n t h o r i z o n t a l 

p o s i t i o n i s output. 

[Exanmple] HP0SI +2.00 : Move the h o r i z o n t a l p o s i t i o n 2 d i v i s i o n s to the r i g h t . 
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3) MAG : xlOMAG 

Format 

T V Z 

MAG ON/OFF Se p a r a t o r 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When output by the c o n t r o l l e r , the x10MAG s e t t i n g changes. To c o n t r o l the x10MAG s w i t c h on the pa n e l , 

as i n p a n e l o p e r a t i o n , i t can o p e r a t e o n l y i n the r e a l - t i m e mode. I f t h i s command i s output i n the 

st o r a g e mode, a command e r r o r w i11 r e s u l t . I f the parameter i s om i t t e d , the x10MAG ON/OFF s w i t c h i n g 

i s a c t i v a t e d . 

I f output during the s t a t u s r e q u e s t , i t becomes the xlOMAG s t a t u s request f o r t h i s d e v i c e . 

From t h i s d e v i c e , as a response to the x 10MAG s t a t u s r e q u e s t , the c u r r e n t xlOMAG s t a t u s i s o u t p u t . 

However, i n the s t o r a g e mode, i t res p o n d s to the xlOMAG s e t t i n g s t a t u s of the r e a l - t i m e mode t h a t 

was i n e f f e c t b e f o r e the s t o r a g e mode. 

[Example] MAGI : Set the XlOMAG to ON. 

MAG : XlOMAG ON/OFF s w i t c h i n g p o s s i b l e . 

4) EQU : E q u i v a l e n t sampling 

Format 

T V Z 

EQU ON/OFF Se p a r a t o r 

Parameters 

ON/OFF 0 : EQU=0FF 

( 1 d i g i t ) 1 : EQU=0N 

F u n c t i o n 

When output by the c o n t r o l l e r the EQU s e t t i n g changes. To c o n t r o l the EQU s w i t c h on the p a n e l , as i n 

panel o p e r a t i o n , i t can o p e r a t e o n l y i n the s t o r a g e mode. I f t h i s command i s output i n the r e a l t i m e 

mode, a command e r r o r w i l l r e s u l t . I f the parameter i s omitted, the EQU ON/OFF s w i t c h i n g i s a c t i v a t e d . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the EQU s t a t u s r e q u e s t f o r t h i s d e v i c e . From t h i s 

d e v i c e , as a respon s e to the EQU s t a t u s r e q u e s t , the c u r r e n t EQU s e t t i n g s t a t u s i s o u t p u t . However, 

i n the r e a l t i m e mode, i t responds to the EQU s e t t i n g s t a t u s of the s t o r a g e mode t h a t was i n e f f e c t 

before the r e a l t i m e mode. 

[Example] EQU1 : Set the EQU ON. 

5) HMODE : H o r i z o n t a l a x i s o p e r a t i o n mode 

Format 

T V Z 

HMODE H o r i z o n t a l o p e r a t i o n mode S e p a r a t o r 
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Parameters 

H o r i z o n t a l a x i s o p e r a t i o n mode 1 : AUTO 

( 1 d i g i t ) 2 : NORM 

3 : SINGLE 

F u n c t i o n 

When output by the c o n t r o l l e r , the h o r i z o n t a l a x i s o p e r a t i o n mode s e t t i n g changes. I f the parameter 

i s omitted, nothing o p e r a t e s . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the h o r i z o n t a l a x i s o p e r a t i o n mode s t a t u s r e q u e s t 

f o r t h i s d e v i c e . 

From t h i s d e v i c e , a s a r e s p o n s e t o the h o r i z o n t a l a x i s o p e r a t i o n mode s t a t u s r e q u e s t , t h e c u r r e n t 

h o r i z o n t a l a x i s o p e r a t i o n mode i s output. I n the s t o r a g e mode, i t ends w i t h SINGLE o p e r a t i o n , and an 

end s e r v i c e r e q u e s t i s output. 

[Example] HM0DE2 : Set the h o r i z o n t a l a x i s o p e r a t i o n mode to NORM. 

6) XYS : X-Y mode 

Format 

T V Z 

XYS ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

Fu n c t i o n 

When output by the c o n t r o l l e r , t h e X-Y mode s e t t i n g changes. I f the parameter i s o m i t t e d , X-Y mode 

ON/OFF s w i t c h i n g becomes p o s s i b l e . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the X-Y mode s t a t u s r e q u e s t f o r t h i s d e v i c e . 

From t h i s d e v i c e , a s a response to the X-Y mode s t a t u s r e q u e s t , the c u r r e n t X-Y mode s e t t i n g s t a t u s i s 

output. 

[Example] XYS1 : Set the X-Y mode to ON. 

4 TRIGGER 

1) TRCPL : T r i g g e r c o u p l i n g 

Format 

T V Z 

TRCPL T r i g g e r c o u p l i n g S e p a r a t o r 

Parameters 

T r i g g e r c o u p l i n g 1 : AC 

( 1 d i g i t ) 2 : HFREJ 

3 : DC 

4 : TV-V 

5 : TV-H 



F u n c t i o n 

When output by the c o n t r o l l e r , the t r i g g e r c o u p l i n g s e t t i n g changes. I f the p a r a m e t e r i s o m i t t e d , 

nothing o p e r a t e s . 

When output during the s t a t u s r e q u e s t , i t becomes the t r i g g e r c o u p l i n g s t a t u s r e quest f o r t h i s d e v i c e . 

From t h i s d e v i c e , as a response to the t r i g g e r c o u p l i n g s t a t u s r e q u e s t , the c u r r e n t t r i g g e r c o u p l i n g 

s e t t i n g s t a t u s i s output. 

[Example] TRCPL3 : Set the t r i g g e r c o u p l i n g to DC. 

2) SOURCE : T r i g g e r source 

Format 

T V Z 

SOURCE T r i g g e r source S e p a r a t o r 

Parameters 

T r i g g e r source 

( 1 d i g i t ) 1 : CHI 

2 : CH2 

3 : LINE 

4 : EXT 

F u n c t i o n 

When output by the c o n t r o l l e r , the t r i g g e r source s e t t i n g changes. I f the parameter i s omitted, nothing 

o p e r a t e s . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the t r i g g e r source s t a t u s request f o r t h i s d e v i c e . 

From t h i s d e v i c e , as a response to the t r i g g e r source s t a t u s r e q u e s t , the c u r r e n t t r i g g e r source s e t t i n g 

s t a t u s i s output. 

[Example] S0URCE4 : Set the t r i g g e r source to EXT. 

3) SLOPE : T r i g g e r s l o p e 

Format 

T V Z 

SLOPE T r i g g e r slope S e p a r a t o r 

Parameters 1 : + 

(1 d i g i t ) 2 : -

F u n c t i o n 

When output by the c o n t r o l l e r , the t r i g g e r s l o p e s e t t i n g changes. I f the parameter i s o m i t t e d , the 

+/- s w i t c h i n g becomes p o s s i b l e . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the t r i g g e r slope s t a t u s r e q u e s t f o r t h i s d e v i c e . 

From t h i s d e v i c e , as a response to the t r i g g e r s l o p e s t a t u s r e q u e s t , the c u r r e n t t r i g g e r s l o p e s e t t i n g 

s t a t u s i s output. 

[Example] SL0PE1 : Set the t r i g g e r s l o p e to " + " . 
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4) F I X : F i x mode 

Format 

T V Z 

F I X ON/OFF Se p a r a t o r 

Parameters 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When output by the c o n t r o l l e r , the F I X s e t t i n g can be performed. I f the parameter i s omitted, the F I X 

ON/OFF s w i t c h i n g can be performed. When out p u t d u r i n g the s t a t u s r e q u e s t , i t becomes t h e F I X s t a t u s 

r e q u e s t f o r t h i s d e v i c e . From t h i s d e v i c e , as a response to the F I X s t a t u s r e q u e s t , the c u r r e n t F I X 

s e t t i n g s t a t u s i s output. 

[Example] F I X 1 : Set the F I X mode to ON. 

5 Cursor 

1) CURSOR : Cursor mode and measured v a l u e 

Format 

Cursor mode c o n t r o l 

T V Z 

CURSOR Cursor mode Se p a r a t o r 

With s t a t u s r e quest 

T V Y U V W Z 

Cursor Cursor mode , Symbol Measured v a l u e Index S e p a r a t o r 

Parameters 

Cursor mode 0 : Cursor OFF 

( 1 d i g i t ) 1 : A V I 

2 : A V 2 

3 : A T 

4 : 1/A T 

Symbol, C u r s o r s e t t i n g , Index : Cu r r e n t c u r s o r measured v a l u e 

( 1 d i g i t ) ( 5 d i g i t s ) ( 3 d i g i t s ) 

F u n c t i o n 

When output by the c o n t r o l l e r , the c u r s o r mode s e t t i n g changes. For the c u r s o r mode s e t t i n g , the c u r s o r 

measured v a l u e parameter i s not needed. I f the parameter i s omitted, nothing o p e r a t e s . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the c u r s o r mode and measured v a l u e r e q u e s t f o r t h i s 

device. 

From t h i s d e v i c e , as a r e s p o n s e to t h e c u r s o r mode s t a t u s r e q u e s t , t h e c u r r e n t c u r s o r mode and 

measured v a l u e i s output. 

When the c u r s o r mode i s o f f , the measured v a l u e response i s space. 

[Example] CURS0R1 : S e l e c t the A V I c u r s o r mode. 

STATUS, CURSOR : Request c u r s o r mode and measured v a l u e 
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2) CTRACK : T r a c k i n g d e s i g n a t i o n 

Format 

T V Z 

CTRACK ON/OFF Se p a r a t o r 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When out p u t by the c o n t r o l l e r t h e t r a c k i n g s e t t i n g changes. I f the pa r a m e t e r i s o m i t t e d , t r a c k i n g 

ON/OFF s w i t c h i n g i s a c t i v a t e d . 

When output d u r i n g the s t a t u s request, i t becomes the t r a c k i n g s t a t u s r e quest f o r t h i s d e v i c e . 

From t h i s d e v i c e , as a response to the t r a c k i n g s t a t u s r e q u e s t , the c u r r e n t t r a c k i n g s e t t i n g s t a t u s i s 

output. 

[Example] CTRACK1 : Set the t r a c k i n g to ON. 

3) REFCS : A R E F c u r s o r movement 

Format 

T U V Z 

REFCS Symbol P o s i t i o n S e p a r a t o r 

Parameters 

Symbols + : Top, u s i n g the CRT c e n t e r a s "0" 

— : Bottom, u s i n g the CRT c e n t e r as "0" 

P o s i t i o n With A V : 

(4 d i g i t s , w i t h 2 p l a c e s 0. 00 to 4. 00 : - 4 d i v t o + 4 d i v d e s i g n a t i o n , u s i n g t h e CRT 

a f t e r the decimal p o i n t ) c e n t e r as "0" 

(When X-Y o p e r a t i o n , A V2 i s - 5 d i v t o + 5 d i v 

d e s i g n a t i o n ) 

With A T and 1/AT : 

0.00 to 5.00 : - 5 d i v to + 5 d i v d e s i g n a t i o n , u s i n g the CRT c e n t e r 

as "0" 

F u n c t i o n 

When o u t p u t by the c o n t r o l l e r , t h e A R E F c u r s o r p o s i t i o n c h a n g e s . I f the p a r a m e t e r i s o m i t t e d , 

n o t h i n g o p e r a t e s . When the t r a c k i n g i s on, when the A R E F c u r s o r i s moved, the A c u r s o r moves t h e 

same d i s t a n c e . 

When output d u r i n g the s t a t u s r e q u e s t , i t becomes the A R E F c u r s o r p o s i t i o n s t a t u s r e q u e s t f o r t h i s 

d e v i c e . 

From t h i s d e v i c e , a s a r e s p o n s e to the A R E F c u r s o r p o s i t i o n s t a t u s r e q u e s t , t h e c u r r e n t A R E F 

c u r s o r p o s i t i o n i s output. 

[Example] REFCS+1.23 : Set A R E F c u r s o r p o s i t i o n to 1.23 d i v . 

TRACK 1 : REFCS+ 2.00: I n t h e t r a c k i n g mode, s e t t h e A R E F c u r s o r t o 2 d i v , and move t h e 

A c u r s o r f o r the same d i s t a n c e as the A R E F c u r s o r . 
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4) DELTA : A c u r s o r movement 

Format 

T U V Z 

DELTA Symbol P o s i t i o n S e p a r a t o r 

Parameters 

Symbols + : Top, u s i n g the CRT c e n t e r as "0" 

- : Bottom, u s i n g the CRT c e n t e r as "0" 

P o s i t i o n With A V : 

(4 d i g i t s , w i t h 2 p l a c e s 0.00 to 4.00 : - 4 d i v t o + 4 d i v d e s i g n a t i o n , us i n g t h e CRT 

a f t e r the decimal p o i n t ) c e n t e r as "0" 

(When X-Y o p e r a t i o n , A V 2 i s - 5 d i v t o + 5 d i v 

d e s i g n a t i o n ) 

With A T and 1/AT : 

0.00 to 5.00 : - 5 d i v to + 5 d i v d e s i g n a t i o n , u s i n g the CRT c e n t e r 

as "0" 

F u n c t i o n 

When out p u t by the c o n t r o l l e r , the A c u r s o r p o s i t i o n changes. I f the pa r a m e t e r i s o m i t t e d , n o t h i n g 

o p e r a t e s . When output d u r i n g the s t a t u s r e q u e s t , i t becomes the A c u r s o r p o s i t i o n s t a t u s r e q u e s t f o r 

t h i s d e v i c e . 

From t h i s d e v i c e , a s a r e s p o n s e t o t h e A c u r s o r p o s i t i o n s t a t u s r e q u e s t , t h e c u r r e n t A c u r s o r 

p o s i t i o n i s output. 

[Example] D E L T A - 1 . 00: S et the A c u r s o r p o s i t i o n to - 1 d i v . 

6 Programs 

1) SET : Program SET 

Format 

T V Z 

SET ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When o u t p u t by the c o n t r o l l e r , the same f u n c t i o n as the p a n e l program SET i s pe r f o r m e d . When the 

p a r a m e t e r i s on, t h e p r o g r a m SET s t a t u s i s a c t i v a t e d , and when o f f , t h e pro g r a m S E T s t a t u s i s 

r e l e a s e d . I f the parameter i s o m i t t e d , SET s t a t u s ON/OFF s w i t c h i n g i s a c t i v a t e d . When output d u r i n g 

the s t a t u s r e q u e s t , i t becomes the program s e t s t a t u s r e quest f o r t h i s d e v i c e . From t h i s d e v i c e , i t i s 

output as a program s e t s t a t u s r e q u e s t . I t responds w i t h "ON" i n the program s e t mode. 

[Example] SET1 : Set the program w r i t e mode. 



2) RUN : Program RUN 

Format 

T V Z 

RUN ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON 

F u n c t i o n 

When output by the c o n t r o l l e r the same f u n c t i o n as the pane l program RUN s w i t c h i s performed. When 

the parameter i s on, the program RUN mode i s a c t i v a t e d , and when o f f , the program RUN mode i s r e l e a s e d . 

I f the parameter i s o m i t t e d , program RUN mode ON/OFF s w i t c h i n g i s a c t i v a t e d . When output d u r i n g the 

s t a t u s r e q u e s t , i t becomes the program RUN s t a t u s r e quest f o r t h i s d e v i c e . 

From t h i s d e v i c e , i t i s out p u t as a program RUN mode s t a t u s r e q u e s t . I t responds w i t h "ON" i n the 

program RUN mode. 

[Example] RUN1 : Set the program RUN mode. 

3) STEP : STEP 

Format 

T V Z 

STEP Step No. Se p a r a t o r 

Parameter 

Step No. Step No. from 1 to 20 

(2 d i g i t s ) 

F u n c t i o n 

When output from the c o n t r o l l e r , a f u n c t i o n e q u i v a l e n t to p r e s s i n g the STEP s w i t c h i s performed. 

F u n c t i o n s o n l y i n the program w r i t e and e x e c u t i o n modes. When i t i s output under o t h e r c o n d i t i o n s , a 

command e r r o r r e s u l t s . 

I n the program w r i t e mode, i f the parameter i s a space, program w r i t e i s performed, and the next s t e p i s 

proceeded t o . When the parameter s t e p number i s s p e c i f i e d , the r e s u l t i n g movement ( S K I P f u n c t i o n ) i s 

the same as t h a t when the STEP s w i t c h i s h e l d down. 

Program w r i t i n g i s performed to the c u r r e n t s t e p , the next designated s t e p number i s skipped to, and the 

programs a r e not w r i t t e n i n t o the s t e p s t h a t a r e sk i p p e d . 

I f parameter i s omitted i n the program w r i t e mode, the f o l l o w i n g s t e p s a r e executed. When the parameter 

st e p number i s d e s i g n a t e d , the s t e p s b e f o r e the d e s i g n a t e d s t e p number a r e skippe d , and the program of 

the d e s i g n a t e d s t e p i s e x e c u t e d . However, i n the program e x e c u t i o n mode, i f the d e s i g n a t e d s t e p 

number i s s e t to s k i p , t h a t s t e p i s sk i p p e d , and the c o n t r o l moves to the next s t e p number t h a t i s s e t 

to s k i p . 

A l s o , when output d u r i n g the s t a t u s r e q u e s t , i t becomes the c u r r e n t step number request f o r t h i s d e v i c e . 

From t h i s d e v i c e , i t i n s e r t s the s t e p number i n the parameter, and i s output as a response to the s t e p 

number r e q u e s t . E x c e p t i n the e x e c u t i o n mode and w r i t e mode, i t always responds w i t h "Step No. 1 " . 

[Example] STEP : Next STEP 

STEP 10 : Step No. s k i p s to Step No. 10. 
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4) SKIP : SKIP 

Format 

With remote c o n t r o l 

T V Z 

SKIP ON/OFF Se p a r a t o r 

With s t a t u s r e q uest 

T V Y V Z 

SKIP Step No. , ON/OFF S e p a r a t o r 

Parameters 

Step No. Step No. from 1 to 20 

(2 d i g i t s ) 

ON/OFF 0 : OFF 

( 1 d i g i t ) 1 : ON ( S k i p s e t t i n g ) 

F u n c t i o n 

When o u t p u t from the c o n t r o l l e r i n the program w r i t e mode, the program s k i p s e t t i n g i s p e r f o r m e d . 

Only the parameter ON/OFF parameter i s needed, and when ON, s k i p i s performed, and when OFF, s k i p i s 

r e l e a s e d and RUN i s a c t i v a t e d . When p e r f o r m e d i n a s t a t u s o t h e r t h a n t h e program w r i t e mode, a 

command e r r o r o c c u r s . A l s o , when output d u r i n g the s t a t u s r e q u e s t , i t becomes the c u r r e n t s t e p number 

s k i p s e t t i n g s t a t u s request f o r t h i s d e v i c e . From t h i s d e v i c e , as a response to the ste p number r e q u e s t , 

i t o u t p u t s the c u r r e n t s t e p number and s k i p s e t t i n g . E x c e p t i n the program w r i t e mode, i t a l w a y s 

responds w i t h "0". 

[Example] S K I P 1 : Set s k i p to ON. 

SKIP10, 0 : STEP=10 responds w i t h the s t e p r e l e a s e s t a t u s . 

7 Storage 

1) STOR : Storage mode 

Format 

T V Z 

STOR ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF (REAL) 

( 1 d i g i t ) 1 : ON (STOR) 

F u n c t i o n 

When o u t p u t f r o m t h e c o n t r o l l e r t h e r e a l - t i m e m ode/storage mode s w i t c h i n g i s a c t i v a t e d . I f t he 

parameter i s o m i t t e d , s t o r a g e mode ON/OFF s w i t c h i n g becomes p o s s i b l e . When output d u r i n g the s t a t u s 

r e q u e s t , i t becomes the r e a l - t i m e mode/storage mode i n q u i r y f o r t h i s d e v i c e . 

From t h i s d e v i c e , i t i s output as a response to the r e a l - t i m e mode/storage mode s t a t u s r e q u e s t . When 

the s t o r a g e mode i s on, i t responds w i t h " r e a l - t i m e mode OFF". 

[Example] ST0R1 : Set to s t o r a g e mode. 
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2) HOLD : HOLD 

Format 

T V Z 

HOLD ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF (RUN) 

( 1 d i g i t ) 1 : ON (HOLD) 

F u n c t i o n 

When output from the c o n t r o l l e r , the RUN/HOLD s w i t c h i n g i s a c t i v a t e d . But i t i s o n l y performed i n the 

s t o r a g e mode, and i f ou t p u t d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f the parameter i s 

o m i t t e d , the HOLD ON/OFF s w i t c h i n g i s a c t i v a t e d . A l s o , when o u t p u t d u r i n g t h e s t a t u s r e q u e s t , i t 

becomes the RUN/HOLD s t a t u s i n q u i r y . 

From t h i s d e v i c e , i t i s output as a response to the RUN/HOLD s t a t u s r e q u e s t . When the HOLD i s ON, i t 

responds w i t h "OFF" d u r i n g the RUN mode. However, i n the r e a l - t i m e mode, i t responds w i t h the s e t t i n g 

of the preceding s t o r a g e mode. 

[Example] H0LD1 : HOLD s e t t i n g 

3) DELAY : T r i g g e r d e l a y 

Format 

T V U V Z 

DELAY ON/OFF P r e / p o s t T r i g g e r delay S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF ( T r i g g e r d e l a y OFF) 

(1 d i g i t ) 1 : ON ( T r i g g e r d e l a y ON) 

Pre/Post + : P o s t - t r i g g e r 

( 1 d i g i t ) - : P r e - t r i g g e r 

T r i g g e r delay : P o s t - t r i g g e r = 0 — 1 0 , OOOdiv 

P r e - t r i g g e r = 0 ~ 8 0 d i v 

F u n c t i o n 

When output from the c o n t r o l l e r the t r i g g e r d e l a y s e t t i n g i s changed, but i t i s o n l y performed i n the 

st o r a g e mode, and i f output d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . The d e l a y time s e t t i n g 

i s s e t f o r every d i v i s i o n . 

I f t h e p a r a m e t e r i s o m i t t e d , n o t h i n g o p e r a t e s . A l s o , when o u t p u t d u r i n g t h e s t a t u s r e q u e s t , i t 

becomes the t r i g g e r d e l a y s t a t u s r e q u e s t . 

From t h i s d e v i c e , as a response to the t r i g g e r p o s i t i o n s t a t u s r e q u e s t , i t o u t p u t s the c u r r e n t t r i g g e r 

d e l a y s e t t i n g v a l u e . However, i n the r e a l - t i m e mode, i t responds w i t h t h e s e t t i n g o f t he p r e c e d i n g 

s t o r a g e mode. 

[Example] DELAY!, -10 : Set the p r e - t r i g g e r to - l O d i v w i t h t r i g g e r d e l a y ON. 

92 



93 

4) DISPAD : D i s p l a y address 

Format 

T V Y V Z 

DISPAD ON/OFF , D i s p l a y address S e p a r a t o r 

Parameters 

ON/OFF 0 : OFF ( D i s p l a y address OFF) 

( 1 d i g i t ) 1 : ON ( D i s p l a y address ON) 

D i s p l a y address 0 to 16383 : The f i r s t d esignated d i s p l a y address 

(5 d i g i t s ) When the memory s i z e i s 16KW, 0 to 16383 

When the memory s i z e i s 2KW, 0 to 2047 

When the memory s i z e i s 5KW , 0 to 5119 

F u n c t i o n 

When o u t p u t from t h e c o n t r o l l e r , t h e d i s p l a y a d d r e s s i s changed, but i t i s o n l y p e r f o r m e d i n t h e 

s t o r a g e mode, and i f o u t p u t d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f the pa r a m e t e r i s 

o m i t t e d , n o t h i n g o p e r a t e s . A l s o , when o u t p u t d u r i n g the s t a t u s r e q u e s t , i t becomes t h e d i s p l a y 

address s t a t u s r e q u e s t . 

From t h i s d e v i c e , as a response to the d i s p l a y a d d r e s s s t a t u s r e q u e s t , i t o u t p u t s the c u r r e n t d i s p l a y 

a ddress. 

[Example] DISPAD1, 1000 : Set the d i s p l a y address to 1000 w i t h d i s p l a y a d dress i s ON. 

DISPADO : D i s p l a y address i s OFF. 

5) REF : REF-DISP ON/OFF 

Format 

T V Z 

REF ON/OFF S e p a r a t o r 

Parameters 

ON/OFF 0 : REF-DISP OFF 

( 1 d i g i t ) 1 : REF-DISP ON 

F u n c t i o n 

When output from the c o n t r o l l e r , the REF-DISP ON s e t t i n g i s performed, but i t i s o n l y performed i n the 

s t o r a g e mode, and i f o u t p u t d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f the pa r a m e t e r i s 

o m i t t e d , ON/OFF s w i t c h i n g i s a c t i v a t e d . A l s o , when output d u r i n g the s t a t u s r e q u e s t , i t becomes the 

REF-DISP ON/OFF s t a t u s r e q u e s t . 

From t h i s d e v i c e , as a response to the REF-DISP ON/OFF s t a t u s r e q u e s t , i t o u t p u t s the c u r r e n t REF-DISP 

ON/OFF s t a t u s . However, i n the r e a l - t i m e mode, i t always responds w i t h "OFF". 

[Example] REF1 : Set REF-DISP to ON. 

6) SAVE : REF-SAVE 

Format 

T Z 

SAVE S e p a r a t o r 



F u n c t i o n 

When out p u t from the c o n t r o l l e r , a f u n c t i o n the same a s p r e s s i n g t h e REF-SAV s w i t c h i s p e r f o r m e d . 

When output when the REF i s not on, a command e r r o r o c c u r s . A l s o , the command e r r o r o c c u r s even when 

the command i s output i n the r e a l - t i m e mode. S t a t u s r e q u e s t s cannot be performed. 

Output cannot be performed from t h i s d e v i c e . 

[Example] SAVE : SAVE command 

7) DPEAK : DETECT PEAK 

Format 

T V Y V Z 

DPEAK ON/OFF , Mode Separator 

Parameters 

ON/OFF 0 : Peak d e t e c t o r o f f 

( 1 d i g i t ) 1 : Peak d e t e c t o r on 

Mode 

( 1 d i g i t ) 1 : MAX 

2 : MIN 

3 : MAX/MIN 

Fu n c t i o n 

When output from the c o n t r o l l e r , the peak d e t e c t o r ON/OFF s w i t c h i n g i s a c t i v a t e d . However, i t o n l y 

f u n c t i o n s i n the s t o r a g e mode. I f output d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f the 

parameter and mode i s o m i t t e d , the peak d e t e c t o r ON/OFF s w i t c h i n g i s a c t i v a t e d . A l s o , when o u t p u t 

during the s t a t u s r e q u e s t , i t becomes the peak d e t e c t o r s t a t u s r e q u e s t . 

From t h i s d e v i c e , as a r e s p o n s e to the peak d e t e c t o r s t a t u s r e q u e s t , i t o u t p u t s t h e c u r r e n t peak 

d e t e c t o r s e t t i n g s t a t u s . However, i n t h e r e a l - t i m e mode, i t r e s p o n d s w i t h t h e s e t t i n g o f t h e 

preceding s t o r a g e mode. 

[Example] DPEAK1 : Set the peak d e t e c t o r to ON. 

DPEAK, 3 : Set the peak d e t e c t o r to MAX/MIN. (ON/OFF not s w i t c h i n g ) 

DPEAK1, 1 : Turn peak d e t e c t o r ON and s e t to MAX. 

8) INTERP : I n t e r p o l a t i o n system 

Format 

T V Z 

INTERP I n t e r p o l a t i o n system S e p a r a t o r 

Parameters 

I n t e r p o l a t i o n system 0 : P r e v i o u s v a l u e i n t e r p o l a t i o n 

( 1 d i g i t ) 1 : LINEAR i n t e r p o l a t i o n 

2 : SIN i n t e r p o l a t i o n 

F u n c t i o n 

When o u t p u t from t h e c o n t r o l l e r , the i n t e r p o l a t i o n s y s t e m s e t t i n g i s p e r f o r m e d . However, i t o n l y 

f u n c t i o n s i n the s t o r a g e mode. I f output d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f the 
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Number of times 

( 3 d i g i t s ) 

2 : t w i c e 

4 : 4 times 

8 : : 8 times 

16 : : 16 times 

32 : 32 times 

64 : 64 times 

128 : 128 times 

256 : 256 times 
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parameter i s o m i t t e d , n o t h i n g o p e r a t e s . A l s o , when output d u r i n g t h e s t a t u s r e q u e s t , i t becomes t h e 

i n t e r p o l a t i o n system s t a t u s r e q u e s t . 

From t h i s d e v i c e , as a r e s p o n s e t o the i n t e r p o l a t i o n system s t a t u s r e q u e s t , i t o u t p u t s t h e c u r r e n t 

i n t e r p o l a t i o n s y s t e m . However, i n the r e a l - t i m e mode, i t responds w i t h the s e t t i n g of the p r e c e d i n g 

s t o r a g e mode. 

[Example] 1NTERP2 : Set SIN i n t e r p o l a t i o n . 

9) AVERAG : Averaging 

Format 

T V Y V Z 

AVERAG ON/OFF , Number of times S e p a r a t o r 

Parameters 

ON/OFF 0 : AVG OFF 

(1 d i g i t ) 1 : AVG ON 

F u n c t i o n 

When output from the c o n t r o l l e r the a v e r a g i n g ON/OFF and number of times s e t t i n g s a r e changed. However, 

i t o n l y f u n c t i o n s i n the s t o r a g e mode. I f output d u r i n g the r e a l - t i m e mode, a command e r r o r o c c u r s . I f 

the p a r a m e t e r i s o m i t t e d , w i t h t h a t s e t t i n g r e m a i n i n g a s i t i s , o n l y t h e s e t t i n g s w i t h d e s i g n a t e d 

p a r a m e t e r s a r e p e r f o r m e d . However, i f a l l t h e p a r a m e t e r s a r e o m i t t e d , o n l y t h e a v e r a g i n g ON/OFF 

s w i t c h i n g can be p e r f o r m e d . A l s o , when output d u r i n g the s t a t u s r e q u e s t , i t becomes the a v e r a g i n g 

ON/OFF and number of times s t a t u s r e q u e s t . 

From t h i s d e v i c e , a s a r e s p o n s e to the a v e r a g i n g s t a t u s r e q u e s t , i t o u t p u t s t h e a v e r a g i n g ON/OFF 

s t a t u s and the number of t i m e s . However, i n the r e a l - t i m e mode, i t responds w i t h the s e t t i n g of the 

preceding s t o r a g e mode. 

[Example] AVERAG1, 4 : T u r n a v e r a g i n g on and s e t number of times to 4 times. 

AVERAG : S w i t c h the a v e r a g i n g ON/OFF. 

AVERAG1 : Set the a v e r a g i n g to ON. 

ACERAG, 32 : Set the number of times to 32 times. 

10) PLOT : P l o t t e r output 

Format 

T V Z 

PLOT ON/OFF S e p a r a t o r 
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Parameters 

Control S t a t u s 

ON/OFF 0 : OFF Stop p l o t t e r P l o t t e r output ended 

( 1 d i g i t ) 1 : ON S t a r t P l o t t e r P l o t t e r output i n p r o g r e s s 

F u n c t i o n 

When o u t p u t from the c o n t r o l l e r , t h e p l o t t e r o u t p u t c o n t r o l i s pe r f o r m e d . When ON i s o u t p u t , t h e 

p l o t t e r s t a r t s , and when OFF i s o u t p u t , the p l o t t e r output s t o p s . I f the parameter i s o m i t t e d , the 

ON/OFF s w i t c h i n g i s a c t i v a t e d . During the p l o t t e r output, SRQ i s ON and the BUSY s t a t u s (52H) i s output. 

D u r i n g the p l o t t e r o u t p u t , the SRQ i s on and the busy s t a t u s (52H) i s o u t p u t . However, the PLOT 1 

command o n l y i s ignored. 

When t h e p l o t t e r o u t p u t i s f i n i s h e d , the END s t a t u s ( 4 2H) i s o u t p u t . O t h e r commands c a n n o t be 

r e c e i v e d d u r i n g the p l o t t e r output. A l s o , "STATUS" response i s not output. 

S i n c e t h i s command cannot be used except d u r i n g the s t o r a g e mode when the HOLD i s ON, when i t i s used 

under c o n d i t i o n s other than these, an e r r o r s t a t u s (61H) i s output. 

[Example] PL0T1 : S t a r t the p l o t t e r output. 

11) VPRSET : Referen c e l e v e l adjustment of VPOSI 

Format 

T Z 

VPRSET S e p a r a t o r 

F u n c t i o n 

Command used to a l i g n VPOSI c e n t e r v a l u e (VPOSI 0) w i t h waveform data c e n t e r v a l u e ( 1 2 5 ) . When waveform 

d a t a t r a n s f e r (WREAD) i s e x e c u t e d , i f i t i s used i n c o m b i n a t i o n w i t h t h i s command, the c e n t e r v a l u e 

of VPOSI 0 i s a u t o m a t i c a l l y c o r r e c t e d to i t s v a l u e when i t i s A/D converted ( 1 2 5 ) . 

During the c o r r e c t i o n , BUSY s t a t u s (53H) i s output. 

A f t e r c o m p l e t i o n , the END s t a t u s i s output. However, becouse t h i s can be used o n l y w i t h STORAGE mode 

normal sampling, i f I t used i n another c o n d i t i o n , an ERROR s t a t u s (61H) i s output. 

"STATUS" response cannot be performed. 

[Example] VPRSET : Automatic c o r r e c t i o n of VPOSI 0 

8 AUTO SET 

1) AUTOR : Auto s e t 

Format 

T V Y V Y V Y V Z 

AUTOR ON/OFF , Mode , V co n s t a n t , H co n s t a n t S e p a r a t o r 

Parameters 

C o n t r o l S t a t u s 

ON/OFF 0 : OFF Constant s e t t i n g Auto s e t ended 

( 1 d i g i t ) 1 : ON S t a r t auto s e t Auto s e t i n p r o g r e s s 



Auto s e t mode 1 : Auto s e t mode V 

( 1 d i g i t ) 2 : Auto s e t mode H 

3 : Auto s e t mode VH 

V co n s t a n t 2 : V c o n s t a n t 2 d i v 

( 1 d i g i t ) 4 : V c o n s t a n t 4 d i v 

6 : V co n s t a n t 6 d i v 

H constant 2 : H co n s t a n t 2 c y c l e s 

( 1 d i g i t ) 5 : H c o n s t a n t 5 c y c l e s 

F u n c t i o n 

When output from the c o n t r o l l e r , the auto s e t s t a r t s and the c o n s t a n t s e t t i n g i s performed. I f the 

ON/OFF parameter i s s e t to 1, the auto s e t s t a r t s . I f the ON/OFF parameter i s s e t to 0, on l y the mode. 

V c o n s t a n t and H c o n s t a n t s e t t i n g s a r e p e r f o r m e d . When e i t h e r t h e mode, V c o n s t a n t or H c o n s t a n t 

command i s omitted, the omitted s e t t i n g remains unchanged and o n l y the s p e c i f i e d performed a r e s e t . 

When a l l the p a r a m e t e r s a r e o m i t t e d , the auto s e t s t a r t s w i t h the c o n d i t i o n s s e t as they a r e . A l s o , 

when output d u r i n g the s t a t u s r e q u e s t , i t becomes the auto s e t s t a t u s r e q u e s t . 

From t h i s d e v i c e , a s a r e s p o n s e t o t h e a u t o s e t s t a t u s r e q u e s t , i t r e s p o n d s w i t h t h e a u t o s e t 

e x e c u t i o n c o n d i t i o n s (When a u t o - s e t OFF s t a t e o n l y ) , mode, V c o n s t a n t and H c o n s t a n t . 

During the e x e c u t i o n of AUTOSET, a BUSY s t a t u s (54H) i s output. 

Note: D u r i n g the e x e c u t i o n o f "AUTOR" when the HOLD i s ON, an SRQ (61H) i s out p u t . However, when i t 

i s executed w i t h c o n s t a n t s e t t i n g s a t t a c h e d , the s e t t i n g s a r e updated. 

[Example] AUTOR1, 3, 2, 2 : Ex e c u t e auto s e t w i t h VH mode, 2 d i v V c o n s t a n t , and 2 - c y c l e H c o n s t a n t . 

AUTOR : Ex e c u t e auto s e t w i t h c o n d i t i o n s t h a t a r e s e t . 

AUT0R0, 1, 4, 5 : Set to V mode, 4 d i v V c o n s t a n t , and 5 - c y c l e H c o n s t a n t . 

AUT0R1...2 : Set the H c o n s t a n t to 2 - c y c l e and i t s e x e c u t i o n . 

9 Data t r a n s f e r request 

1) WREAD : Data t r a n s f e r request (From DCS-8200 to c o n t r o l l e r ) 

Format 

T V Y V Y V Y V Y V Z 

WREAD CH No. , Memory , Data system , S t a r t address , No. of data S e p a r a t o r 

Parameters 

Channel 1 : CHI 

( 1 d i g i t ) 2 : CH2 

Memory 1 : A c q u i s i t i o n memory 

( 1 d i g i t ) 2 : Reference memory 

Data system 1 : A S C I I 

( 1 d i g i t ) 2 : B i n a r y 

Memory a d d r e s s 0 to 16383 : When e f f e c t i v e memory i s 16KW 

( 5 d i g i t s ) 0 to 2047 : When e f f e c t i v e memory i s 2KW 

0 to 5119 : When e f f e c t i v e memory i s 5KW ( w i t h a v e r a g i n g ) 
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No. of data 1 to 16384 : When e f f e c t i v e memory i s 16KW 

(5 d i g i t s ) 1 to 2048 : When e f f e c t i v e memory i s 2 K W 

1 to 5120 : When e f f e c t i v e memory i s 5KW ( w i t h a v e r a g i n g ) 

F u n c t i o n 

A d a t a t r a n s f e r r e q u e s t i s made from the c o n t r o l l e r to the t h i s d e v i c e . I f the parameters a r e omitted 

t h e s e t t i n g s f o r w h i c h t h e p a r a m e t e r s w ere o m i t t e d r e m a i n as t h e y w e r e , and t h e d a t a t r a n s f e r 

r e q u e s t . T h i s command can be executed only i n the s t o r a g e mode when HOLD i s i n the ON s t a t u s . A s t a t u s 

r e q u e s t cannot be performed. The response to t h i s command i s performed w i t h the da t a t r a n s f e r command 

(WOUT) format. 

Note : The c e n t e r v a l u e of the waveform w i l 1 be 125. 

[Example] WREAD 1, 1, 1, 0, 2048 : Request the 2048-word d a t a t r a n s t e r from t h e b e g i n n i n g of the CHI 

waveform memory. 

WREAD : Request d a t a t r a n s f e r w i t h the c o n d i t i o n s t h a t a r e s e t . 

10 Data t r a n s f e r 

1) WOUT : Waveform d a t a t r a n s f e r (From c o n t r o l l e r to DCS-8200) 

Format 

T V Y V Y V Y V Y V Y X Z 

WOUT CH No. , Memory , Data system , S t a r t a d dress , No. of data , Data p o r t i o n D e l i m i t e r 

Parameters 

Channel 1 : CHI 

( 1 d i g i t ) 2 : CH2 

Memory 1 : A c q u i s i t i o n memory 

( 1 d i g i t ) 2 : Reference memory 

Data system 1 : A S C I I 

( 1 d i g i t ) 2 : B i n a r y 

Memory address 0 to 16383 : When e f f e c t i v e memory i s 16KW 

(5 d i g i t s ) 0 to 2047 : When e f f e c t i v e memory i s 2KW 

0 to 5119 : When e f f e c t i v e memory i s 5KW ( w i t h a v e r a g i n g ) 

No. of data 1 to 16384 : When e f f e c t i v e memory i s 16KW 

(5 d i g i t s ) 1 to 2048 : When e f f e c t i v e memory i s 2KW 

1 to 5120 : When e f f e c t i v e memory i s 5KW ( w i t h a v e r a g i n g ) 

Data p o r t i o n With A S C I I , the data a r e s e p a r a t e d by 

000 to 255 

With b i n a r y 

00 to FF (hex) 

D e l i m i t e r With A S C I I , w i t h s e t t i n g of the DIP s w i t c h e s on the r e a r p a n e l , CR/LF or EOI can be 

s e l e c t e d . With b i n a r y , o n l y EOI can be used. 
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F u n c t i o n 

D a t a t r a n s f e r i s p e r f o r m e d f r o m t h e c o n t r o l l e r . When t h e p a r a m e t e r i s " s p a c e " , t h e d a t a i s 

t r a n s f e r r e d i n i t s p r i g i n a l c o n d i t i o n . 

However, t h i s command can be executed o n l y i n the s t o r a g e mode when HOLD i s i n the ON s t a t e . 

When d a t a i s t r a n s f e r r e d f r o m t h e c o n t r o l l e r t o t h i s d e v i c e , e v e r y t i m e d a t a i s r e c e i v e d , t h e 

r e w r i t i n g of t h e d a t a i n the memory i s p e r f o r m e d . F o r t h i s r e a s o n , even when an e r r o r i s g e n e r a t e d 

d u r i n g t r a n s f e r , the d a t a i s r e w r i t t e n u n t i l the e r r o r o c c u r s . S t a t u s r e q u e s t s cannot be made. To 

request waveform data, use the waveform data request command (WREAD). 

[Example] W0UT1, 1, 1, 0, 2048, 010, 023, 033,... 120 

T r a n s f e r 2048-word d a t a from the beginning of the CHI waveform memory. 

WOUT ..... 123, 126, 140..... 

T r a n s f e r d a t a w i t h the c o n d i t i o n s t h a t a r e s e t . 

7-6 PROGRAM EXAMPLES 

Examples of programs t h a t f o r the c o n t r o l l e r ( w i t h the PC-98) t h a t p erforms remote c o n t r o l of t h i s d e v i c e 

a r e shown below. 

Program example 1 •••• The program used to the VOLTS/DIV of CH1 to 50mV. 

Note: Set the d e l i m i t e r on the r e a r panel to "EOT. 

Set the c o n t r o l l e r GP-IB address to "0", and the DCS-8200 GP-IB address to " 1 " . 

10 ' 
20 ' *********************************** 

30 ' * CS-REM : Remote Control * 

40 '* * 

50 '* * 

60 ' * Example Program * 

70 '*********************************** 

80 ' 

90 ' 

100 ' 

110 " **** GP-IB I n i t i a l i z e 

120 ' 

130 I SET IFC ' GP-IB I n t e r f a c e C l e a r 

140 1 SET REN ' Remote Enable 

150 ' 

160 " * * * * Enable S e r v i c e Request 

170 ON ERROR GOTO *END.P ' I f the control does not end within 5 seconds, go to l i n e 560. 

180 ON SRO GOSUB *RCVSR0 ' Set SR0 ON to go to I i n e 470. 

190 SRO ON 

200 ' 

210 " * * * * Set Time Out Timer 

220 ' 

230 CMD TIMEOUT=5 ' Set the timer to 5 seconds. 

240 ' 

250 ' 

260 " * * * * Del i m i t t e r Control 

270 ' 

280 CMD DELIM=3 ' 0 : CrLf 

290 ' 1: Cr 

300 ' 2: Lf 

310 ' 3: with EOI 

320 ' S e l e c t the timing of EOI. 
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330 '' ttumtmtttttnnuntttntttttt 
340 ' 

350 '' tttt Message Send Process 
360 ' 

370 PRINT@1; "VOLTD1,50E-3:" § 

380 ' Set the CM VOLTS/DIV to 50mV 

390 ' L a s t Data with EOI ( 8 ) 

400 ' 

410 PRINT 

420 PRINT "VOLTD1. 50E-3" ' Display the send command on the CRT 

430 PRINT 

440 ' 

450 GOTO *END.P 

460 ' 

470 "tut SRO Receive Process 

480 * 

490 tRCVSRQ 

500 POLL 1.CS.STAT ' Set SRO ON for the s t a t u s byte d i s p l a y . 

510 ' 

520 PRINT "CS-Unit S t a t u s = ";HEX$ ( CS.STAT ) 

530 SRO ON 

540 RETURN 

550 ' 

560 '' tut END Process 

570 ' 

580 *END. P 

590 FOR 1=0 TO 5000 : NEXT I Wait 

600 I RESET REN ' Disable Remote Control 

610 END 

Program example 2 The program used to d i spI ay the range to which the 

VOLTS/DIV of CH1 is set. 

10 ' 

20 ' uuuuuuuuuuuuuuuutu 
30 ' * CS-REM : STATUS GET * 

40 '* * 

50 '* * 

60 ' * Example Program * 

70 ' uuutuuuuuuuuuuuuuu 
80 ' 

90 ' 

100 ' 

110 "tttt GP-IB I n i t i a l i z e 

120 ' 

130 I SET IFC ' GP-IB Interface Clear 

140 I SET REN ' Remote Enable 

150 ' 

160 "tttt Enable S e r v i c e Request 

170 ON ERROR GOTO *END.P ' I f r e c s i v i n g can not be performed w i t h i n 5 seconds, go to *END.P. 

180 ON SRO GOSUB *RCVSRQ ' Set SRO ON to go to *RCVSRQ 

190 SRO ON 

200 ' 

210 ''tut Set Time Out Timer 

220 ' 

230 CMD TIMEOUT=5 ' Set the timer to 5 seconds. 

240 * 

250 ' 

260 "tttt Del i m i t t e r Control 

270 ' 

280 CMD DEL IM=3 ' 0 : CrLf 

290 ' 1 : Cr 

300 ' 2: L f 

310 ' 3: with EOI 
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320 ' S e l e c t the timing of EOI. 

330 '' ttttnttttttttttttttttttttttttttttt 
340 ' 

350 '' tttt Message Send Process 

360 ' 

370 PRINT81; "STATUS, V0LTD1:" 8 

380 ' What range i s the VOLTS/DIV of CM set to ? 

390 ' L a s t Data with EOI ( 8 ) 

400 ' 

410 ' 

420 "tttt Answer Read Process 

430 ' 

440 INPUT81; A$, B$ 

450 ' 

460 "tut P r i n t Out Message 

470 ' 

480 PRINT 

490 PRINT "STATUS, V O L T D 1 = " ; B$ ' The command sent to the CRT. and the range of CHI i s displayed. 

500 PRINT 

510 ' 

520 GOTO *END. P 

530 ' 

540 "tttt SRO Receive Process 

550 ' 

560 *RCVSR0 

570 POLL 1.CS.STAT ' Get STB from CS-Unit 

580 ' 

590 PRINT "CS-Unit Status = ";HEX$ ( CS.STAT ) 

600 SRO ON 

610 RETURN 

620 ' 

630 "tttt END Process 

640 ' 

650 *END.P 

660 FOR 1=0 TO 5000 : NEXT I Wait 

670 I RESET REN ' Disable Remote Control 

680 END 

Program exampIe 3 An exampIe of replacing the contents of the waveform 
memory of the DCS-8200 with the waveform data sent 
from the controller. 

Object channel : CHI 

Memory : A c q u i s i t i o n memory 

Data format : A S C I I 

Memory address : From address number 0 

Number of data : 10 werds 

T r a n s f e r d a t a : 125, 126, 127, 128, 129, 130, 131, 132, 133, 134 

10 ' 

20 'uttttttttttttttuttttttututttttt 
30 ' * CS-REM : WAVE DATA PUT * 

40 't t 
50 '* * 

60 ' * Example Program * 

70 ' ututtttuttttututttutttttttttt 
80 ' 
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90 ' 

100 ' 

110 "*tn GP-IB I n i t i a l ize 

120 ' 

130 I SET IPC ' GP-IB Interface Clear 

140 I SET REN ' Remote Enable 

150 ' 

160 " tm Enable S e r v i c e Request 

170 ON ERROR GOTO *END.P ' I f the control does not end within 5 seconds, go to *END.P 

180 ON SRO GOSUB *RCVSRQ ' Set SRO ON to go to *RCVSR0 

190 SRO ON 

200 ' 

210 " * * * * Set Time Out Timer 

220 ' 

230 CMD TIME0UT=5 ' Set the timer to 5 seconds. 

240 ' 

250 ' 

260 "*ttt Del i m i t t e r Control 

270 ' 

280 CMD DELIM=3 ' 0: CrLf 

290 ' 1: Cr 

300 ' 2: Lf 

310 ' 3: with EOI 

320 ' ' S e l e c t the timinng of EOI. 

330 '' ttttttttttttttttttttttttttttttttttt 
340 ' 

350 '' tttt Message Send Process 
360 ' 

370 PRINT01; "WOUT1, 1. 1. 0. 10. 125. 126. 127, 128. 129. 130. 131. 132, 133, 134 

380 ' Data from the f i r s t address "0" to address "10" i s t r a n s m i t t e d in ASCII format 

to the a c q u i s i t i o n memory of CHI. 

390 ' Las t Data with EOI ( § ) 

400 ' 

410 PRINT 

420 PRINT "WOUT1, 1, 1. 0, 10" 'Display the send command on the CRT 

430 PRINT 

440 ' 

450 GOTO *END.P 

460 ' 

470 "tttt SRO Receive Process 

480 ' 

490 *RCVSRQ 

500 POLL 1,CS.STAT ' Get STB from CS-Unit 

510 ' 

520 PRINT "CS-Unit S t a t u s = ";HEX$ ( CS.STAT) 

530 SRO ON 

540 RETURN 

550 ' 

560 '' tttt END Process 
570 ' 

580 *END.P 

590 FOR 1=0 TO 5000 : NEXT I 

600 I RESET REN ' D i s a b l e Remote Control 

610 END 

Program example 4 •••• ExampIe of reading out the waveform data of the DCS-8200 
with the controller. 

Object channel : CHI 

Memory : A c q u i s i t i o n memory 

Data format : A S C I I 



Memory address : From address number 0 

Number of data : 20 words 

The data read out i n t h i s program example i s d i s p l a y e d on the CRT s c r e e n . 

10 ' 

20 ' mnttmtttmtmnntttmmtt 
30 ' * CS-REM : WAVE DATA GET * 

40 '* * 

50 '* * 

60 '* Example Program * 

70 ' tmtmnntmmntmtmmnt 
80 ' 

90 * 

100 DIM F$ ( 50 ) ' Secure the memory area 

110 ' 

120 "tttt GP-IB I n i t i a l i z e 

130 ' 

140 I SET IFC ' GP-IB In t e r f a c e Clear 

150 ISET REN ' Remote Enable 

160 ' 

170 "tttt Enable S e r v i c e Request 

180 ON ERROR GOTO *END.P ' I f the receive does not end wit h i n 5 seconds, go to *END.P 

190 ON SRO GOSUB *RCVSRQ ' Set SRO ON to go to *RCVSR0 

200 SRO ON 

210 ' 

220 "tttt Set Time Out Timer 

230 ' 

240 CMD TIMEOUT=5 ' Set the timer to 5 seconds. 

250 ' 

260 ' 

270 "tttt Dei i m i t t e r Control 

280 ' 

290 CMD DELIHN3 ' 0: CrLf 

300 ' 1: Cr 

310 ' 2: L f 

320 * 3: with EOI 

330 ' S e l e c t the timing of EOI. 

340 " ttuMutttmrnttttnttntntttt 
350 ' 

360 " tttt Message Send Process 
370 ' 

380 PRINT81; "WREAD 1, 1, 1, 0, 20 :"@ 

390 ' The CH1 memory contents are recived in the f i r s t address "0" to address "20". 

400 ' L a s t Data with EOI ( 8 ) 

410 ' 

420 PRINT 

430 PRINT "WREAD" 

440 PRINT 

450 ' 

460 "tttt Answer Read Process 

470 ' 

480 LINE INPUT 81 ; D1$ 

490 ' 

500 ' 

510 ''tttt P r i n t Out Wave Data 

520 * 

530 PRINT D1$ 

540 PRINT 

550 ' 

560 tttt Wait Key-Board Input 

570 ' 

580 PRINT "PUSH Any Key" 

590 ' 

600 *KB. WAIT 
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610 KB$ = 1NKEYS 

620 I F KB$ = "" THEN *KB.WAIT 

630 GOTO *END. P 

640 ' 

650 SRO Receive Process 

660 ' 

670 tRCVSRO 

680 POLL 1, CS. STAT ' Get STB from CS-Unit 

690 ' 

700 PRINT "CS-Unit Status = ";HEX$ ( CS.STAT ) 

710 SRO ON 

720 RETURN 

730 ' 

740 END Process 

750 ' 

760 *END.P 

770 FOR I = 0 TO 5000 : NEXT I ' Wait 

780 I RESET REN ' Disable Remote Control 

790 END 

Examples of programs that for the c o n t r o l l e r ( w i t h the IBM PC) that performs remote control of t h i s device 

are shown below. 

Language BASICA 

Program example 1 The program used to the VOLTS/DIV of CH1 to 50mV. 

Note: Set the d e l i m i t e r on the r e a r panel to "EOT. 

Set the c o n t r o l l e r GP-IB address to "0", and the DCS-8200 GP-IB address to " 1 " . 

100 ' 
110 ' tmtnnnnnmnnntmttnmntnmnmnmmnnnn 
120 '* DCS Remote Control * 

130 '* Computer : IBM PC / AT (R) * 

140 ' * I / F : National Instruments (R) GP-IB ( IEEE-488 ) * 

150 ' * Example Program No. 1 * 

160 ' ttntututtututtuttuttttttttuuxtuttutnututunttttn 
170 ' 

180 ' Set up 

190 ' 

200 CLEAR .60000! : IBINIT1=60000! : IBlNlT2=IBlNIT1+3 

210 BLOAD "\bib.ra", IBINIT1 

220 CALL IBINIT1 ( IBFIND. IBTRG, IBCLR. IBPCT. IBSIC. I BLOC. IBPPC, IBBNA, IBONL. IBRSC. IBSRE, IBRSV. IBPAD. IBSAD. 

I BIST. IBDMA, I BEOS, IBTMO. IBEOT, IBRDF. IBWRTF, IBTRAP, IBDEV. IBLN ) 

230 CALL IBINIT2 ( IBGTS, IBCAC. IBWAIT. IBPOKE. IBWRT, IBWRTA. IBCMD, IBCMDA. IBRD. IBRDA. IBSTOP, IBRPP. IBRSP. 

IBDIAG, IBXTRC. IBRDI. IBWRTI, IBRDIA, IBWRTIA. IBSTAX, IBERR% IBCNTO ) 

240 ' 

250 ' I n i t i a l i z e 

260 ' 

270 UDNAMES = "dcs" 

280 CALL IBFIND ( UDNAMES, DCS
1

/. ) 

290 IF DCS* < 0 THEN GOTO 570 

300 CALL IBCLR ( DCSX ) ' Send device c l e a r 

310 ON ERROR GOTO 540 

320 ' 

330 V/. = 9 : CALL IBTMO ( DCS'/., VX ) ' Time out 

340 VX = 1 : CALL IBEOT ( DCS
8

/., V % ) ' End of s t r i n g with EOI 

350 ' 

360 ' Send message 

370 ' 

380 WRT$ = "VOLTD1.50E-3:" ' DCS command 
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390 CALL IBWRT ( DCSX, WRT$ ) 

400 MASK% = 8H4800 'Time out or SRO 

410 CALL IBWAIT ( DCSX.MASKX ) 

420 FOR 1=0 TO 500 : NEXT I 

430 I F ( IBSTA% AND 8H800 ) <> 0 GOTO 490 ' On SRO go to "Device Status" 

440 PRINT WRT$ ' P r i n t DCS command 

450 GOTO 540 

460 ' 

470 ' Receive device s t a t u s 

480 ' 

490 CALL IBRSP ( DCSX. SPRX ) 

500 PRINT "DCS-UNIT STATUS = ";HEX$ ( SPRX ) ' P r i n t DCS-UNIT STATUS 

510 ' 

520 ' End process 

530 ' 

540 CALL IBLOC ( DCSX ) ' Send device local 

550 END 

560 ' 

570 PRINT "IBFIND ERROR" 

580 END 

Program exampIe 2 The program used to display the range to which the 
VOLTS/DIV of CHI is set. 

100 ' 
110 ' mnnttnnnnmnnnnnm*n*m*mt**nnntmnunt 
120 ' * DCS Remote Control * 

130 '* Computer : IBM PC / AT (R) * 

140 ' * I / F : National Instruments ( R ) GP-IB ( IEEE-488 ) * 

150 ' * Example Program No. 2 * 

160 ' nnnnnnnmmmnnmmmmunnunnnmnmu* 
170 ' 

180 ' Set u p 

190 ' 

200 CLEAR .60000! : IB1N1T1=60000! : IBINIT2=IBINIT1+3 

210 BLOAD "\bib.m". IBINIT1 

220 CALL IBINIT1 ( IBFIND. IBTRG. IBCLR. IBPCT, IBSIC, IBLOC, IBPPC. IBBNA, IBONL. IBRSC. IBSRE, IBRSV, IBPAD, IBSAD. 

I BIST. IBDMA. I BEOS, IBTMO. IBEOT. IBRDF. IBWRTF, IBTRAP, IBDEV, IBLN ) 

230 CALL IBINIT2 ( IBGTS, IBCAC. IBWAIT. IBPOKE, IBWRT. IBWRTA. IBCMD. IBCMDA. IBRD, IBRDA. IBSTOP. IBRPP, IBRSP. 

IBDIAG. IBXTRC, IBRDI. IBWRTI. IBRD I A, IBWRT I A, IBSTAX, IBERRX, IBCNTX ) 

240 ' 

250 ' I n i t i a l i z e 

260 ' 

270 UDNAMES = "dcs" 

280 CALL IBFIND ( UDNAMES, DCS% ) 

290 I F DCS% < 0 THEN GOTO 590 

300 CALL IBCLR ( DCS* ) ' Send device c l e a r 

310 ON ERROR GOTO 560 

320 ' 

330 n = 7 : CALL IBTMO ( DCS'/., V'/. ) 'Ti m e out 

340 VX = 1 : CALL IBEOT ( DCS'/., VX ) ' End of s t r i n g with EOI 

350 ' 

360 ' Send message 

370 ' 

380 WRT$ = "STATUS,VOLTD1:" ' DCS command 

390 CALL IBWRT ( DCSX. WRT$ ) 

400 RD$ = SPACES ( 20 ) 

410 CALL IBRD ( DCSX, RD$ ) ' Receive DCS data 

420 MASKS = 8H4800 ' Timeout or SRO 

430 CALL IBWAIT ( DCS*.MASK* ) 

440 FOR 1=0 TO 500 : NEXT I 
450 IF ( IBSTA'/. AND &H800 ) <> 0 GOTO 510 ' On SRO go to "Device Status" 

460 PRINT "STATUS", RD$ ' P r i n t DCS data 

470 GOTO 560 

1 0 5 
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480 ' 

490 ' R e c e i v e d e v i c e s t a t u s 

500 ' 

510 CALL IBRSP ( DCSX. SPRX ) 

520 PRINT "CS-UNIT STATUS = ";HEX$ ( SPRX ) ' P r i n t DCS-UNIT STATUS 

530 ' 

540 ' End process 

550 ' 

560 CALL IBLOC ( DCSX ) ' Send device local 

570 END 

580 ' 

590 PRINT "IBFIND E R R O R " 

600 END 

Program exampIe 3 ••«• An exampIe of replacing the contents of the waveform 
memory of the DCS-8200 with the waveform data sent 
from the controller. 

Object channel : CHI 

Memory : A c q u i s i t i o n memory 

Data format : A S C I I 

Memory address : From address number 0 

Number of data : 10 werds 

T r a n s f e r data : 121. 122. 123. 124. 125, 126, 127, 128, 129, 130 

100 ' 

110 ' nnttttnmnn*mtnntnnnntnnmnmnmnnnnnt 
120 ' * DCS Remote Control * 

130 '* Computer : IBM PC / AT (R) * 

140 * * I / F : National Instruments (R) GP-IB ( IEEE-488 ) * 

150 '* Example Program No. 3 * 

160 ' «tt*tt»wtt«»»tttm!«mmtt*tmmt*t»tttmw!»*t* 
170 ' 

180 ' Set up 

190 ' 

200 CLEAR .60000! : IBINIT1=60000! : IBINIT2=IBINIT1+3 

210 BLOAD "\bib.m", IBINIT1 

220 CALL IBINIT1 ( IBFIND, IBTRG, IBCLR. IBPCT, IBSIC. IBLOC, IBPPC. IBBNA. IBONL. IBRSC, IBSRE. IBRSV. IBPAD, IBSAD. 

I BIST, IBDMA, I BEOS, IBTMO. IBEOT, IBRDF, IBWRTF. IBTRAP, IBDEV, IBLN ) 

230 CALL IBINIT2 ( IBGTS, IBCAC. IBWAIT. IBPOKE. IBWRT. IBWRTA, IBCMD. IBCMDA. IBRD, IBRDA, IBSTOP. IBRPP. IBRSP. 

IBDIAG. IBXTRC, IBRDI. IBWRTI, IBRD!A. IBWRTIA. IBSTAX, IBERRX, IBCNTX ) 

240 ' 

250 ' I n i t i a l i z e 

260 ' 

270 UDNAMES = "dcs" 

280 CALL IBFIND ( UDNAMES, DCSX ) 

290 I F DCSX < 0 THEN GOTO 570 

300 CALL IBCLR ( DCSX ) ' Send device c l e a r 

310 ON ERROR GOTO 540 

320 ' 

330 VX = 7 : CALL IBTMO ( DCSX, VX ) ' Time out 

340 VX = 1 : CALL IBEOT ( DCSX, VX ) ' End of s t r i n g w i t h EOI 

350 ' 

360 ' Send message 

370 ' 

380 WRTS = "STOR1: HOLD1: WOUT1.1,1.0,10 

121.122,123.124,125.126,127,128.129,130:" 'DCS command 

390 CALL IBWRT ( DCSX, WRT$ ) 
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400 MASKX = &H4800 ' Timeout or SRO 

410 CALL IBWAIT ( DCSX, MASKX ) 

420 FOR 1=0 TO 500 : NEXT I 

430 IF ( IBSTAX AND &H800 ) <> 0 GOTO 490 ' On SRO go to "Device Status" 

440 PRINT "W0UT1,1,1,0,10" ' P r i n t DCS command 

450 GOTO 540 

460 ' 

470 ' Rece i ve dev i ce s t a t u s 

480 ' 

490 CALL IBRSP ( DCSX SPRX ) 

500 PRINT "CS-UNIT STATUS = ";HEX$ ( SPRX ) ' P r i n t DCS-UNIT STATUS 
510 ' 

520 ' End process 

530 ' 

540 CALL IBLOC ( DCSX ) ' Send device local 

550 END 

560 ' 

570 PRINT "IBFIND ERROR" 

580 END 

Program example 4 ExampIe of reading out the waveform data of the DCS-8200 
with the control ler. 

Object channel : CHI 

Memory : A c q u i s i t i o n memory 

Data format : A S C I I 

Memory address : From address number 0 

Number of data : 20 words 

The data read out i n t h i s program example i s d i s p l a y e d on the CRT s c r e e n . 

100 ' 

110 ' nmmtnttntmtnnnnmmn*mnmnnmmnmnn 
120 ' * DCS Remote Control * 

130 '* Computer : IBM PC / AT (R) * 

140 't I / F : National Instruments (R) GP-IB ( IEEE-488 ) * 

150 '* Example Program No.4 * 

160 ' nnwnnnmunumttnnmtnntnnmntnmmmnt 
170 ' 

180 ' Set UP 
190 ' 

200 CLEAR ,60000! : IBINIT1=60000! : IBINIT2=IBINIT1+3 

210 BLOAD "\bib.m", IBINIT1 

220 CALL IBINIT1 ( IBFIND, IBTRG. IBCLR, IBPCT, IBSIC, IBLOC, IBPPC, IBBNA, IBONL, IBRSC, IBSRE, IBRSV, IBPAD, IBSAD, 

I BIST, IBDMA, I BEOS, IBTMO, IBEOT, IBRDF, IBWRTF, IBTRAP, IBDEV, IBLN ) 

230 CALL IBINIT2 ( IBGTS, IBCAC. IBWAIT, IBPOKE, IBWRT, IBWRTA, IBCMD, IBCMDA, IBRD, IBRDA, IBSTOP, IBRPP, IBRSP, 

I BO! AG, IBXTRC, IBRD). IBWRTI, IBRDIA, IBWRT I A, IBSTAX, IBERRX, IBCNTX ) 
240 ' 

250 ' I n i t i a l i z e 

260 ' 

270 UDNAMES = "dcs" 

280 CALL IBFIND ( UDNAMES, DCSX ) 

290 I F DCSX < 0 THEN GOTO 600 

300 CALL IBCLR ( DCSX ) ' Send device c l e a r 

310 ON ERROR GOTO 570 

320 ' 

330 VX = 7 : CALL IBTMO ( DCSX, VX ) ' Time out 

340 VX = 1 : CALL IBEOT ( DCSX, VX ) ' End of s t r i n g with EOI 

107 

file:///bib.m


108 

350 

360 ' Send message 

370 ' 

380 WRT$ = "STOR1 :HOLD1:WREAD1.1.1,0, 20:" ' DCS command 

390 CALL IBWRT ( DCSX,WRT$ ) 

400 FOR 1=0 TO 500 : NEXT I 

410 RD$ = SPACES ( 80 ) 

420 CALL IBRD ( DCSX, RD$) ' Receive DCS data 

430 MASKX = 8H4800 ' Timeout or SRO 

440 CALL IBWAIT ( DCSX, MASKX ) 

450 FOR 1=0 TO 500 : NEXT I 

460 I F ( IBSTAX AND &H800 ) <> 0 GOTO 520 ' On SRO go to "Device Status" 

470 PRINT "DATA", RD$ ' P r i n t DCS data 

480 GOTO 570 

490 ; 

500 ' Receive device s t a t u s 

510 ' 

520 CALL IBRSP ( DCSX.SPRX ) 

530 PRINT "CS-UNIT STATUS = ";HEX$ ( SPRX ) ' P r i n t DCS-UNIT STATUS 

540 ' 

550 ' End process 

560 ' 

570 CALL IBLOC ( DCSX ) ' Send device local 

580 END 

590 ' 

600 PRINT "IBFIND E R R O R " 

610 END 

Note : "IBM* i s a trademark of I n t e r n a t i o n a l B u s i n e s s Machines Corp. 

"National I n s t r u m e n t s " i s a trademark of N a t i o n a l I n s t r u m e n t s Corp. 



8. MAINTENANCE AND ADJUSTMENT 

Items 

[A] Maintenance 
1 Fuse replacement 

2 Power Supply v o l t a g e changes 

[B] Adjustment (Compensation) 
1 Probe compensation 

2 T r a c e r o t a t i o n compensation 

3 Calendar and c l o c k s e t t i n g s 
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[A] Maintenance 

NOTE 

When p e r f o r m i n g t h e work shown below, a l w a y s t u r n o f f the power and remove the power co r d p l u g from 

the o u t l e t . 

1 Fuse replacement 

When the f u s e b lows, t h i s d e v i c e w i l l not o p e r a t e . When a f u s e i s blown, i n v e s t i g a t e t h e c a u s e , 

remove the f u s e from the f u s e holder on the r e a r panel w i t h a s c r e w d r i v e r , and i n s e r t a new f u s e . 

100 to 120V : 1.6A 

220 to 240V : 1A 

2 Power supply v o l t a g e changes 

Remove t h e s e t ' s r e a r p a n e l f u s e h o l d e r w i t h a s c r e w d r i v e r , a l i g n t h e • mark w i t h t h e d e s i r e d 

v o l t a g e , and i n s e r t the f u s e h o l d e r . When changing from 100 to 120V to 220 to 240V, r e p l a c e the 1.6A 

fuse w i t h a 1A f u s e . 

. NOTE • 1 

When changing the power supply v o l t a g e , v e r i f y the f u s e r a t i n g b efore r e p l a c i n g i t . 

[B] Adjustments (compensation) 

1 Probe compensation 

To make c o r r e c t measurements, compensate the probe c o r r e c t l y b e f o r e performing the measurements. 

1) Connect the probe to the input, and a d j u s t the c o n t r o l s to o b t a i n a normal sweep. 

2) Connect the probe to the f r o n t panel t e r m i n a l s , and a d j u s t the SWEEP TIME/DIV c o n t r o l to d i s p l a y 

s e v e r a l c y c l e s of t h i s s i g n a l . 

3) A d j u s t the probe t r i m to perform c o r r e c t compensation of the CRT waveform. 

2 Trace r o t a t i o n compensation 

I f the t r a c e l i n e i s r o t a t e d from the h o r i z o n t a l s c a l e , t h i s can be the source of measuring e r r o r s . 

Fuse h o l d e r 

F i g . 23 
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1) A d j u s t the c o n t r o l s to o b t a i n a normal sweep d i s p l a y . 

2) Turn on the GND s w i t c h , and s e t the H-MODE s w i t c h to AUTO. 

3) Next, a d j u s t the y POSITION c o n t r o l to a l i g n the t r a c e l i n e over the h o r i z o n t a l s c a l e i n the c e n t e r 

of the CRT. 

4) I f t h e t r a c e l i n e i s r o t a t e d , a d j u s t t h e TRACE ROTATION of the f r o n t p a n e l t o , a l i g n t h e t r a c e 

l i n e w i t h the h o r i z o n t a l s c a l e . 

3 CaIendar and time s e t t i n g s 

When you w i s h t o change the c a l e n d a r and c l o c k s e t t i n g s on the readout s c r e e n , or to r e s e t them a f t e r 

r e p l a c i n g t h e b a t t e r y , or to p e r f o r m ON/OFF s w i t c h i n g of the s c r e e n d i s p l a y , p e r f o r m t h e f o l l o w i n g 

o p e r a t i o n s . 

1) P r e s s the AUTO/NORM of the H-MODE- s w i t c h © and the SINGLE s w i t c h a t the same time, and both LEDs l i g h t . 

T h i s s t a t u s i s the ca l e n d a r and c l o c k c o r r e c t i o n mode. 

(When a d j u s t m e n t s a r e not made i n t h i s s t a t u s , a f t e r about 5 seconds, the p r e v i o u s s t a t u s i s r e t u r n e d 

t o ) . 

2) When the SINGLE s w i t c h i s pressed ag a i n , the month p o r t i o n of the CRT d i s p l a y c a l e n d a r f l a s h e s . 

When the SWEEP TIME/DIV c o n t r o l © i s turned, the month d i s p l a y changes. 

When the SINGLE s w i t c h i s p r e s s e d a f t e r a d j u s t i n g to the d e s i r e d month, the f l a s h i n g s h i f t s to t he 

second d i g i t of the day d i s p l a y , and a t th a t time, the month i s s e t . 

Next, as you d i d i n the second d i g i t of the day d i s p l a y , a d j u s t the time d i s p l a y to the d e s i r e d time 

w i t h the SWEEP TIME/DIV c o n t r o l © and p r e s s the SINGLE s w i t c h . F i n a l l y , when the SINGLE s w i t c h i s 

pre s s e d , the c a l e n d a r and time c o r r e c t i o n mode i s ended, and the o r i g i n a l s t a t u s i s r e t u r n e d to. 

3) To t u r n the c a l e n d a r and c l o c k d i s p l a y on and o f f , a f t e r s e l e c t i n g the above d e s c r i b e d c o r r e c t i o n mode 

(by p r e s s i n g the AUTO/NORM and SINGLE s w i t c h e s a t the same t i m e ) , p r e s s the AUTO/NORM s w i t c h . 

W i t h t h i s o p e r a t i o n , the c a l e n d a r and c l o c k CRT d i s p l a y .goes out, and a l s o , when the d i s p l a y i s o f f , 

t h i s o p e r a t i o n can be used to t u r n the d i s p l a y on. 

. NOTE • 1 

During the o p e r a t i o n i n Item 2 ) , the second p o s i t i o n s e t t i n g i s s e t to "0" when r e t u r n i n g from the 

c o r r e c t i o n mode to the normal mode. 

NOTE 

I n the c o r r e c t i o n mode, when the c l o c k i s b e i n g a d j u s t e d , the panel c o n t r o l s and s w i t c h e s , e x c e p t 

f o r the i n t e n s i t y , f o c u s , a s t i g m a t i s m , i l l u m i n a t i o n and t r i g g e r l e v e l , cannot be operated n o r m a l l y . 

To o p e r a t e the panel c o n t r o l s and s w i t c h e s , r e l e a s e the c o r r e c t i o n mode. 
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OPTIONS 

OPTIONAL ACCESSORIES 

Probe Pouch CMC-78) Y87-1600-00 

T h i s s o f t v i n y l pouch a t t a c h e s to the top s i d e o s c i l l o s c o p e h o u s i n g and p r o v i d e s s t o r a g e space f o r two 

probes and the o p e r a t o r s manual. I n s t a l l the probe pouch as f o l l o w : 

1 Unsnap the probe pouch from the r e t a i n e r p l a t e . 

2 A l i g n the r e t a i n e r p l a t e w i t h 4 hol e s on the top s i d e of the case, w i t h 4 snaps a t the top. 

3 A t t a c h the 4 c o r n e r s of the r e t a i n e r p l a t e to the o s c i l l o s c o p e case w i t h the 4 ny l o n r i v e t s s u p p l i e d . 

4 A t t a c h the pouch to the r e t a i n e r p l a t e u s i n g the snap f a s t e n e r . 

F i g . 24 

Plunger 

Grommet 
Nylon r i b e t 

Washer 

' R e t a i n e r p l a t e 
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