Rersl, WATBU ELECTRIC CO,LTD.

| Logic Probe for DS-8600
DS-001

INSTRUCTION MANUAL |

Logic Probe DS-001 is a multi-channel input probe exclusively used for a digital
storage scope DS-8600. With DS-001, DS-8600 can be used as a timing logic
analyzer.
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NOTE

¥ This instruclion manual mainly describes the specific functions as a logic analyzer.
Refer lo the instruction manual for DS-8600 proper for the delails of usage common
to the digilal slorage scope and precaulions on handling.



Logic probe

Lead set
Lead
Clips K

DS-001
DS-01K

Clip G (for GND)

Instruction manual
Accessory bag

[DS-001]

[Lead bundled wire]

1
1
(1)
(8)
(1)
1

[Clips K]

e Connect DS-8600, the probe main unit and each clip by referring to the following
illustrations.

e Be sure to turn off the power when connecting the probe main unit to DS-8600.
The screen will automatically change to that of logic analyzer when the power is
turned on after the probe is connecled.

e The keys not described in this instruction manual will be disabled.

4 Conneclion between DS-8600 and the probe main unit

= |4 " and black wire
*e

4 Connection between the lead bundled wire and the clip K

-
(Clip G) E%E ?&

4 Connection to the circuit o be measured

Caution !

< Direclly to the pin terminal

¢ By using a clip

A1-114300(L)



@ Style

Each function and operaﬂon are described in the following order.

Purpose
Warning

Caution

Preliminary setup
Key operation

Operating procedure

One point advice
4 Panel-and Key
{ Panel illustration

L SCP.DLL - :

is the outlines what you obtain from the operation.
decribes what may cause some hazard, accordingly
prevents any accident.

describes what you must or must not do, accordingly
prevents instrument damage.

describes necessary signal connections and the like.
describes key operation sequence.

describes the delails of the operation.

describes some useful tips to know.

The panel illustration in the top and right
of the each page shows the locations of
the keys used for the operation as the
painted keys.

is used to indicate the actual key or swilch.

is used lo indicate all the necessary keys for the
operation. You can push the keys in any order and may
need 1o push the key several times.

is used to indicate the key operation sequence.

@ Notation in the Operating procedure

*0,2,0---
e SCROLL

is used to indicale the operation order.
is used to indicate the function to be selecied.
connects between the procedure and the illustration.

4 Marks in the screen display lliustration

“

%
® The 4 and &% marks are used to
indicate the functions or operations
—— selected. Certainly these marks are nol
e shown on the actual screen.
AV E DK e
¥ —n—;ﬂ
UL L[JRDOY
olooloobop
15  DGT s5p8 SAVES
1
|_RUN INT  AUTO

' At
fussiay, 1= Messiage after
iFINEIGAVE S completion of saving N Di imi
= the screen w;s\?é?gr:]rea for BCH timing
Form the top,
- Indicator allowing to CHQ, CH1, CH2, CH3,
select a trirrger logic SR CHo CHE ST,
S _ : - Sweep rate SEC/DIV | secov
ve. i< |* Triggering channel (Sampling clock wolsrls
............ frequency)
- Trigger logic for each - NO-DATA
selected channel
(1pS~.5S8/DIV)
(o, 1, X,
4 . - Main selection window
§SCROLL ¢ |. Cursor bar
= [LENG, SEC/, SWEP, soua,]
. . TRIG, DISP, SAVE, SCRL,
; OSPLAY: 1. Waveform save mode
. |+ Waveform save No. piseainy,
(ACQ, 1~50 ool i &8
(AUTO, NORM, SINGL, )
Sios i |+ RUN/STOP ; g
( RUN, STOP ) ! penger | H SURAGE ; R
(EXT, INT, J
- LENGTH
C , Bk )

@ The display amplitude for the timing waveform is fixed as follows :
— : 0(1dol)
JL : 1 (6 dots)

m : Mixed data of 0 and 1 at the display compression rate over 2 (4 dots)



@emory Length )
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In order to utilize the memory in the analyzer,
the length of the dala lo be saved is selected in conjunction with the sampling
frequency. If the lenglh is long or the sampling frequency is slow, it takes long to

complete saving the waveform. Change over according lo the purpose of analysis.

4 Key operation

{lenen R
M- e/
Selling Selecling
LENGTH 128/6k
Operating pro re
,‘ P gp CG:’U {LENGI

i key and selecl the 128
or 6k memary length.
Top : Sample screen for the memory length

Sampling Frequency © mom @
............. | e ) e [ o |

SECOIV g g ;

.u‘;...... G D D

O = m

O o o

When you save a logic signal, you can change the sampling
clock frequency according fo the speed of the signal. The frequency may be changed
when you want to grasp the overall image of the data or to observe a part in detail.

4 Key operation

-
|
i

S s o
=i Rt =8 I B 2.
Setting Selecting Sweep rate
SEC/DIV (. 5SEC~1uSECUDIV)

@ Operating procedure

f @ Press the r::1[ur key and set the
FEPIRTY WRTVFRY WUV IRRY IV SEC!DIV.
1 A T srssseionypeiesseesses
i : P T
@ Press the ‘I-:I‘ i keyor i =3 G

key and select the appropriate sweep rate
(.5SEC~ 1pSEC/DIV).

ULL

T

]

-

"

— : of 128
+ Bollom : Sample screen for the memory
“T'dlooloobob lenglh of Bk

where lhe inpul signals lo each channel of

AGQ oTans  (RETH the probe are as follows :
RUN H& INT_ AUTO )

Binary counter’s oulput : CH1 to CH7 for

=]

0l00i00K00

The illustration is the screerlat 50pS sweep
ACQ DGTSGES  SSEGH i !

1
\RUN_ 6K INT AUTO )

O Sweep Rate and Sampling Clock Frequency

o

g 80kHz clock : CHO
i
5

the binary counter IC operaling al 80kHz
clock.

¢ When the memory length is 6k
(6.4kwords), 50 words are compressed to
1 word and lolal of 128words are

displayed on the screen. (Refer lo “One

pars

I
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Point Advice" below.)

o o

00[o0Ro
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ACQ DGTsopS  UENGE
(_AUN_BKE INT  AUTO J

One point

Sampling clock

AdIES | Saving data with

of 6k
Screen display

................................ D T T T T T T T P T TP TP

the memory lenglth — __S
Waor
\\:\

® When the momory length is 6k, reler to the
Operaling procedure for SCROLL to
expand the display of dala.

rale is 2 and the maximum

{ To display lhe data with the memory length of 6k on * The minimum -comprasaiun?
the screen (128 words) one is 50.
Inpul signal > S_I_S%—\_JU'LI'L%_H__S(I_ * Among the dala lo be

displayed compresed to 1
JULL  word, if all is 1 or 0, the |
data is kepl as it is.:
However, il 1 and 0 are

—
word mixed, lhe screen display ;
will be the hall the

amplilude of the dala 1.

Sweep Rale Sampling Frequency
SEC/DIV Memory Length 128 | Memory length Bk (substantial memory length)
One point

Advice 1 ps 16 MHz 16 MHz ( 128 )

2 8 16 ( 256 )

5 3.2 16 ( 640 )

10 1.6 16 ( 1.28 k)

20 0.8 16 ( 2.56 k)

.« F— 0.32 16 ( 6.4k)

K ] 8 (¢ )

2 80 "kHz 4 ( » )

5 32 16 ( + )

1 16 0.8 ( v )

e 0.4 ( » )

5 3.2 160 kHz ( + )

10 1.6 80 ( » )

20 0.8 40 ( » )

| 0.32 16 ( = )

ds L (LT 8 { *» )

2 80" Hz 4 ( =)

5 32 1.6 ( » )




[ Sweep Mode J
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The following three modes are available for this unil.

e AUTO  When the condition lrigger signal (TRIG) such as SOURCE, SLOPE, channel
combination and logic is nol salisfied for a certain period of lime, the operations of
data sampling, saving and displaying will be repeated automatically in the order
described.

e NORM  When the above condilion is nol salisfied, saving of new data will be waited until it
is salisfied.

* SINGLE Saving will be performed only once at satisfaclion of the trigger condition.

AUTO mode is used when observing variations while changing the signal. NORM mode is useful

when only the evenls salisfying the condition are lo be saved. SNGL mode is [or effectively

capluring once the event which rarely happens.

@ Preliminary setup
® Arrange the triggering condition (selection of trigger source) in advance.

4 Key operation

8]
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Trigger Source

JoRDONRO
-l o00000

When observing the repeating signal by stabilizing on
the screen or capturing a signal.,wnich occurs very rarely (single shot signal), it is
necessary to have a trigger signal (TRIG) in either case. Select a lriggering method
ftom the following two types : a method to ulilize a signal of combination of 1 or 2
channels or moré (combination trigger) from the signals CHO to CH7 (INT : internal
triggering) or @ method to input another signal to EXT TRIG (EXT : external triggering).

4 Key operation

Lo I -
Setting Selecting
SOURCE INT or EXT

e i sy in SNGL  aeeseevanns :

iE ] = fed] ] - E Stoe

Setting Selecting Selecting
SWEEP MODE AUTO, NORM or SNGL RUN

4 Operating procedure

= ™ ! SWEEP !
@ Press the | "9 : key and set the SWEEP
MODE.
H]w T e 5 e 3
L : H f" H
@ Press the h‘ i keyorthe i O3
and select Ihe AUTO NORM “or SNGL
sweep mode.
i’u bt ® The figure on the left shows the example
0loolookop when AUTO is selected.
0D DETHNS S‘EW.;@ < Perform the following steps when SNGL
t 't is selected.
RO INT AU 'RUNI

@ Press the :. 7% ! key and select the RUN
mode to set lhe osmiioscope ready.

@ Repeat the step 3 for performing SNGL
again.

e If a trace (illuminated line) does -
not appear on the screen, press

5 : RUNJ &
(o] : H
s il the i ¥ ikey and select the

4 Operating procedure

> 5 {'SOURCE
“rmem D Press the | *t%F : key and set the

SOURCE.
TeviTsTITeTETIYE e

3 |
@ Press the t—J key and select the EXT
or INT trigger signal.

j'u. ITPE e When EXT TRIG is selected, the
e trigger level of the external trigger is
ACQ DGTWP‘? SOUR: fixed. Be sure to input the signal which
] conforms to the specification (High level
: uTo
i s of +3.5V or higher and low level of
( +1.5V or lower).
e | INT is selected as SOURCE, refer to
the Operating procedure for
e COMBINATION TRIG.
Fomre)
J)
ULL[39R0 Y
0looloofoD
ACQ oa*rsuui SOUR

RUN INT  AUTO



( Trigger Source (TRIG LEVEL)

When observing the repeating signal by stabilizing on
the screen or capturing a signal which occurs very rarely (single shot signal), it is
necessary to have a trigger signal (TRIG) in either case. |If the internal triggering is
selected, a signal of combination of 1 or 2 channels or more from the signals CHO~ CH7
is used as a trigger signal (COMBINATION TRIG). The combination is determined by
selecting a triggering logic combination (0, 1, X) for each channel.

€ Key operation

g —i
Setting Selecting Selecting
TRIG LEVEL CH 0,1, X

9 Operating procedure

e
. @ Pressthe i ‘B8 i key and set the TRIG
- LEVEL.

____________ ! key to move | mark lo
the figures denot;ng a channel.

@ Press the = ‘

L
j’“ =5 @ Press the i 3 i key to select the logic
0100000 (0, 1, X). Triggering is performed when all
ACOL  DETEO i ;I'nae;isr;ic;gdmons for the selected channel are

(Triggering point is at the center of the
screen.)

1 : Conditions satisfied for +2.2V or more
0 : Conditions satisfiedrfor +0.5V or less
LLLA X : Triggers unconditionally {Channels
unrelated to triggering condition)

\RUN INTEAUTO

@ Repeat the steps @ and @ for selecting

+u bidie logic of another channel.

S vl P — * The figure on the left shows the example
of trigger logic display with the conditions

NT neTsuE  “TRiG CHO : 1, 031 : 1pa:d CH2 to CH7 : X,

RUN g AUTO and the waveform dispiay at satisfaction

of the conditions.

<o o]
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Saving and Recalling © mm ©
ooo
SEACSETIERRREE  eeeeeese, L astssrerseess s, 58 =
{ospLar | isavewoi i NS oo
; S 4 B F AT oo
............ oxifr o
.The display fix (STOP) waveforms can be saved up to O o o
50 screeng (128 words/No.) The waveforms saved can be used for comparison or
analysis by recalling on to the screen or making a hard copy by a printer (option).
4 Key operation
SR "E;E.;L"}" Ty foavenol u 4w i it o4 i NG
E i UE S PLEL Y L T A LY
Selecting Selling Selecling Selting Selecllng Saving
STP DISPLAY SAVEscreen SAVENO Waveform No Wavelorm
4 Operating procedure ... .
P RUNT
! sToP i
P \ o @ Press the LT key and select STOP.
{ DISPLAY |
- @ Pressthe : — : keyand setthe DISPLAY.
T lw.uumu.l sty e
lllllllll LAl .h‘:
@ Presslhe i 3 key and setthe SAVE mode.
L ey
# @ Pressthe i3 _ikeyand setthe SAVE NO,
j’u bt i ACQ will change to SAVE NO (memory number)
0l0ci00bOD 3 and the screen shows lhe waveform saved in that
e
! i memory.
ACQ DGTSOpS  DISRS 5 ) ) .
J o ; * When there is no data in the designatled memory,
3 F.
== STE L k the NO-DATA message will be displayed.
m e S e The memory numbers are shared with the digital
3113]}. o ,; slorage scope.
'%1*12'::% . nungps o | € i i g
' ﬁﬂ'@gﬁﬁgg m © Pressthe L, 3. keyor i i key and selecl
RUN INT AUTO | ¢ memory number for saving.
T g e The figure on the left shows the example of
4 i# .
ool g selecling No. 15.
0joojoopob i e
= ¢ i OSAVE ™ .
-»i5h 50uS DISP @i g ® Pressthe .C2..7 keyand finish the saving on
sTP INT AUTO | displaying SAVE OK on screen.
B 3 » To save into another memory, repeal the step @
3 and ®.
‘ s,?g . For exnmg the HECALL screen, press the i
= s _ :""AU%S"";
. : : _m?;;;”_. . .[-:# orthe i AHHGE § only. :
. e ——— i| Onepoint |« The saved data will nol be erased when the i
. ep——— Advice power swilch is urned off. :
(Battery Backup) H
IO * Setup of measuring condition (SEC/DIV) on :
0100]00000 saving is displayed alongside the memory }
number.
15 545 SAVEL e When the memory length is 6k, the data i
SFp INT  AUTO compressed to 128 words will be saved.
=~ Si 4 e Saving the new waveform erases the data i

saved previously.

11



[ Saving and Recalling ]

You can recall and display the saved signal from the memory,

or send the saved signal to the optional dedicated printer.
The wavelorms saved can be used for comparison or analysis.

ORROD0OO O

€ Key operation

P 'E e o, : P 3 _.
o] g e e (ebl {13
Selting Setling Selecting Selecung

DISPLAY  SAVE screen SAVENO Memary number

@ Operating procedure

DISFLAY

e @ Press the ... key and set lhe DISPLAY.

1 E/

@ Press lhe ‘1-:1‘ key and sel the SAVE.
ACQ will change lo SAVE NO (memory number)
and lhe screen shows lhe waveform saved in that
memory.

{snveno |
@ Press lhe i 33} key and set lhe SAVE NO.

* When there is no dala in lhe designated memory,
the NO DATA will be displayed.

* The memory numbers are shared with the digilal
slorage scope.

L& Py

0
010010000

N

ACQ DGT50uS  EDISed
\_RUN INT _AUTO )

e w1 PRV Tire . OO

+ g 1 e et o (R - 5 1‘ ------ ;

eyl p $! i gl
Li ojoojoobol @ Pressthe | 3 ikeyorthe i T3 ‘key and select

] memory number in order lo display lhe saved

Hm?, wavelorm.
\ e The figure on the left shows the example ol
( selecling No. 15.
P vt
“T“H“—_
‘C‘rlu T 13U

0loologhob
A8% 5pS  HAVER
JUN INT _AUTO J

® For exiling the RECALL screen, ¢ Selup of SEC/DIV is displayed alongside K
i _____________ the memory number. ;

press lhe mspu\'r -0 -} * When the memory length is 6k, lhe dala
—

One point I:F comparessed lo 128 words will be
Advice saved.

© mm ©
-------------------------------- D D D
CUENET Y TRoNT ) L 8 g - .
PERSIST | { sIop Sg’ws At 5 'cl El
S == T T === [ I Teredd B Cadimena st o 1 i
O om om

In order to utilize the memory in the analyzer, the length of
the data to be saved is selecled in conjunction with the sampling frequency. When the
menmiory length i$ 6k, 50 words are compressed to 1 word and tolal of 128 words are
displayed on the screen. For the method ol compressed display, refer lo the description
of “Memory Length LENGTH",

When observing the delailed dala by magnifying, use the SCROLL Function. The
display can be magnified up to 1 word.

4 Key operation

Sellmg Selecting Setung Selling  Increasing Settmg Scrolhng display
LENGTH 6k STOP SEC/DIV Sweep rale SCROLL wavelorm

4 Operating procedure

CUENGT
sfpmames O Press lhe P | i key and set lhe LENGTH.
Pt
@ Presslhe i.=.} key and select lhe Bk
memory lenglh.

Y Ty YTy oYY v
LAAARR RNQR AR

- - nUMP;
CROTZ3TEEY i @ Press lhei T35, i key and sel the STP 1o hoid
0100/00000 the dlSp|ay 5|gnai

SEGI‘DI\-"

ACQ DGT50pS SLENGH
@ Press the .52} key and sel the SEC/DIV.

| STP #8RY INT nU'oJ

LY

™ o G ® Press lhei 3 ! key and expand lhe display
t.-r'l 56-{7 e wavelorm.

0 0bop * A cursor bar appears on lhe message area

ACQ DGTSOpS  SEGH
STP: BK INT AUTO
L. J

to indicale the magnilied posilion and the
range ol magnificalion.

The wavelorm on lhe screen will change
accordmg lo the magnilicalion.

\
Z {sonouL ¢
'  ® Presslhei = ;i keyand sel lhe SCROLL.
e : -’
# @ Press thei =} keyorthe! =3 } key and
scroll the dlsp}ay wavelorm back and forth.
4- P R A S .
L HULL |38 .D 7
0joojoofol
nf:o DGT50S @ﬁﬁ@ scéolu.
. ; e To scroll slowly, press lhe .52 ! ke ,lhen
VEIRE 6K INT AUTO ) b 2PN e WF y
: FINEISAVE! SCF\C?LL
One point : i
Advice

13



Electrical Specifications
Vertical Deflection System (Input part)

Analyzing function Timing analyzer

Display method Timing wavelorm display

Number of input channels 8 channels

Input level H:2.2V max, L : 0.5V min
Hyslerisis volltage : 0.3~1.2V

Input RC Approx. 100kQ//10pF or less

Maximum input voltage + 50V (DC + ACpeak)

Saving capacily (screen memory) 128 words X 16 dots/DIV

Display size 128 words X 16 dols/DIV

when the saving capacily is 6.4k, compressed
display of 128 words

Capacily of save memory 50 screens (128words X 8CH X 50 screens)
(Shared with lhe digilal slorage scope)

Horizontal Deflection System (Time axis)

Sweep mode AUTO, NORM, SINGLE

Sweep lime (clock frequency) 1uS/DIV~0.5S/DIV  1-2-5 slep
(16MHz~32 samples/S)

Sampling method Sampling by the internal clock

Wavelorm magnilication Max. 50 times (1pS/DIV), every 1 word in
conjunction with SCROLL at the memory
capacily ol 6.4kwords

Trigger source EXT : Posilive (7)), with the signal over +3.5V of

high level and under +1.5V of low level

INT : 8CH combination trigger (0, 1, X)

Trigger frequency range DC~2MHz
Trigger point At the cenler of the screen (lhe signal aller
combinalion)

Welght and Size
Weight : Approx. 150g
Size :

~—— 1000 £ 50mm

-
|

]—~{ 120)—

Enviromental Characteristics
Same as DS-8600 proper.

Accessaories
Refer to “Components”.
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