.

Sistema Horizontal

—__seconds/division

(+Y)
. +
-\\/,, e _“\\
Y Vertical | Vertical (-X) \ (+X)
[nput Attenuator Amplifier ” ﬂ\ f <
R
- \—Y |
(-Y) N
0v 0v__—"\_
X N\
i Time base E
time/Div i
Horizontal i
| Amplifier |
h( ” - k* ! i Horizontal controls

Horizontal Section

horizontal position

x 10 magnify, delayed sweep - delayed
and x 10 magnity sweep is explained later
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RN

)
W
] Vertical Section E |
1 1
i . o —— i Y
Py Vertical Vertical | | :'E_ i
A T, . !
ilnput Attenuator Amplifier i .\\
i i
.'ﬁ r
______________________________ N (-Y)
iTri gger Section i
T :
! Trigger ;
i Circuit Tt'iggm'i
i Pick-of

T'ime base
time/Div

Horizontal Section

()]
Level Slo

Horizontal

Amplifier

Disparo



S Q\/\‘\/\ \/\/\‘\/

Trigger point set by slope and level control Dispa ro

Trigger A ‘ ‘ ‘

Pulses ! Unblaning ]}llll.S'-i‘ -
supplies a positive

Unblanking -.-n_lm ge to the control

Pulse grid to allow more
electrons to exit.

Holdoft time - the time after the

. capacitor has completely discharged
to the next trigger pulse. The display 1s
blanked during this interval.

Retrace —

The trigger inhibit causes the main

Trigger timebase to ignore all trigger pulses
Inhibit during ramp and holdoft time.

/\ /\\ /N «~— Display
U/\\ \ \ -




Pendiente Pendiente
positiva  negativa

m T
Cero voltios = 3\ \

Disparo sobre la

pendiente positiva

Senal de entrada

_; N/ |\ con el nivel

ajustado a 3V

Pendiente de

Disparo

7—| Disparo sobre la

3V

I" pendiente negativa

con el nivel
4R ajustado a 3V

Intervalo de

Intervalo de

adquisicion adguisicion
/—*ﬂ /—*ﬁ
Puntos de
disparo \
Nivel de o B | ‘:-I o B | o B |
Retencién | || L | |
/ N /s

(Hold off) Y Y

Retencion

Retencion — Ningun disparo ha

Y

Retencion

sido reconocido durante el tiempo
de retencion



Ext.

) al vertical del
U, Ampllf. TRC
vertical
triggger source
INT
. e
i EXT
= -~ LINE

acoplam. de la sefial de
trigger externa

Disparo: fuente y acoplamiento

Level

Gen. de
pulsos

al ampif.
horizontal



Controles Horizontales

HORIZONTAL

Holdoff

External Trigger




LA AH
Input

" BH
Input

Osciloscopios de Doble Trazo

Electronic Switch (chop, alternate mode)

Channel A
Preamp

-/

o

Channel B
Preamp

Electron Gun

Vertical
Amplifier

NN

~ Electron Beam

"Y" Deflection Plates

CRT



Osciloscopios de Doble Trazo
Modos de funcionamiento

Channel A, B - Electronic Switch

"TA" Channel A
[nput Preamp x
C ] (+Y)
"B" Channel B *
[nput Preamp 1 CRT
Vertical || R T =
Amplifier
(-Y)
ALT ¢ \Chop
Displays input "A" completely
then displays input "B" completely Displays a small segment of each
Time Base Chopper mput, the chopper oscillator |
N Oscillator [Switches the channel A, B switch

at 100 kHz to 500 kHz depending
on oscilloscope manufacturer

Fi



Modo | ; /
Alternado N
Dibujado T
prfmero::::HHHHHHHHHHHHHHHHHH

Dibujado |—]
segundo

El Canal 1 y el canal 2 son dibujados alternativamente

P —

7

Segmentos del canal 1y del canal 2 dibujados alternativamente

7 N ~

Modo

e Troceado

(Chopped)




Imagen del canal 1 J 1

-

CpH
Modo ADD: Combinacion PP I PP P .U . VAU IS P O DY o
del canal 1 y el canal 2 / \ j _J,] J

N L~

// \\.-

Imagen del canal 2 X
‘\\ f/

Modo Sumado (Add)



Channel "A"

+Y

DC
A — .
\— Attenuator |— Vertical Intermediate|
. Preamp Amp
AC
A Yono
Final
i Electronic Y
‘ho o
OS(%}_' Switch — Amp
DC Channel "B"
B ! — :
\; Attenuator |- Vertical Intermediate
I ; Preamp Amp
ac_ToND '
COMB e e e T ]
PO Line (60 Hz)
i | IEXT < DC
e \._' Trigger 1MTB A
“““ B __[Comparator Generator
? A1
Al AC 1

Esquema de bloques
expandido de un
Osciloscopio Analégico
de Doble Trazo

Variable Hold-off ~ (T}----~

u

©

Slope Levet——

—HCRTH

Auto
Trigger

Circuit

Hold-off

Final [

Amp




de un

ipico
Osciloscopio Analogico

r

Panel Frontal t




Panel Frontal del Osciloscopio
Analogico TAS 465

POWER | W L | CH1 CH2
® o .

- “\ - \
.,ﬁ- Tektronix TAS 465 35 " e | “—1‘\‘
L o -
N D - e
7 — TOGGLE O O
B ‘ C_3— f SAVENECALL A% WAIN/ R OELAY
T \_/ CLURASOR SETUR & SELECT
.o I | o O -
o . ~ SN VERTICAL EENSN SN HORIZONTAL Ny 48l TRIGGER HElM
T ) &_ £ Fosiion < rosmon [» { LEvEL
IIIIIIIIIIIII ?... | : ®CHZ r)rm'\f©
""""""" 1 VERTICAL HORIZONTAL TRIGGER
1 C - MENU MENU MENU
T — —
i (- 1o O -
ho T 1 4 VOLTS/DIV SE(?__."I_DIV pr—
) :. @ TR|ED
e I CLEAR © i & READY
MENU f
@ AL‘EEI[;OF‘. ‘\' SET LEVEL Ht‘;‘sl:tc;
<”//_f HH:} WAVEFORM OFF MAG
FAOBE COMP_ Q @
\\ C_} Q {__} u u Of}'} ﬂ T ME0R A 40OV bk

Lk
-

TRAGE . -
\_ e INTENSITY FOCUS READOUT SCALE ILLUM foea |

g S g e " 4




Osciloscopios con
Almacenamiento en el TRC

HAZ DE ELECTRONES DE LOS
CANONES AUXILIARES

CANON ELECTRONICO
PRINCIPAL

\

_._‘_4_‘_4_4_4_._._._",| _________________________ TARJETAS
CATODO DEL/ /
CANON PRINCIPAL ENFOQUE
CANONES AUXILIARES
ELECTRODOS S
CONFORMADORES \
REPULSOR DE PLACA POSTERIOR
IONES COLECTORA DE LAS TARJETAS

CFi



Slope
+

e

S C

Level

INT
y \‘ MTB _ MTB
Trigger Generator
£ A
EXT
. Pulse
Variable |Comparator
Vde |
e
DTB
INT Generator
. (o o
\ DTB | $Trig Al
Trigger
—a
EXT

+

[ —

Slope

)

Level

ATB

DTB

S e
| Amp Intensity . .
Control OSCI|OSCOpIOS
con Barrido
Retardado
Final (-X) e | (+X)
X f‘l CRT |
Amp [ ]
A
Disparo Base Retardadora
A A A AL
\
\ Barrido Base Retardadora
\
A >
Tiempo de Retardo Ajustado
>
ty

Barrido Base Retardada

—

i F



Ejemplos de presentacion de un Osciloscopio
con Barrido Retardado

MTB

y‘.*:::: HHHHHHHHHHHHH R

DTB




A. DISPLAY | Especificaciones de un

Probe Adjust Output

Voltage (0°C to
+40°C)

Osciloscopio Analdgico tipico,
con Almacenamiento

Approximately 0.5 V.

Repetition Rate -

Approximately 1 kHz. Textronix T912

Z-Axis Input
Sensitivity

5 volt signal causes a noticeable
decrease in intensity. Line Frequency 50 to 60 Hz.

Signal Polarity Positive going from ground. Maximum Power 80 watts, 100 VA, at 60 Hz.
Consumption
Usable Frequency | Dc to 5§ MHz. :
Display Area 8 X10 cm.

Maximum Input

30 V (dc + peak ac) 30 V p-p at

Voltage 1 kHz or less. Trace Rotation Adequate to align trace with
Input impedance |Approximately 10 kQ. Range horizontal center line.
Standard P1
Power Source
Phosphor

Line Voitage
Ranges {ac, rms)

Nominal Accel- 2,760 V.
erating Potential

120 V Hange HI—108 to 132 V. Storage Dlsplay

_ LO—80to 110 V.

? Writing Rate At least 25 cm/ms.

240 V Range Hi—216 to 250 V.

LO—198 to 242 V. Enhgnced At least 250 cm/ms.

Writing Rate
Storage One hour or less. (Storage time
Viewing longer than 1 hour will make
Time erasure difficuit.)

CFi



B. VERTICAL AMPLIFIER

Deflection Factor

Chopped Mode
Repetition Rate

Approximately 250 kHz.

Input Resistance

Approximately 1 MQ.

Range 2 mV/div to-10 V/div; 12 steps in a
1-2-5 sequence.
Accuracy
+20°C to Within 3%
+30°C
0°C to +45°C [Within 4%.

Input Capacitance

Approximately 30 pF.

Uncalibrated
(VAR) Range

Continuously variable between
settings. Extends deflection factor
to at least 25 V/div (at least 2.5:1).

Frequency Response'

Bandwidth

Dc to at least 10 MHz (5 division
reference signal centered verti-
cally from a 25 QQ source with
VOLTS/DIV VAR control in cali-
brated detent).

Maximum Input
Voltage

DC Coupled 400 V (dc + peak ac).
800 V {p-p ac) at 1 kHz or less.
AC Coupled 400 V (dc + peak ac).

800 V (p-p ac) at 1 kHz or less.

Risetime

35 ns or less.

=
1|



C. TIME BASE

Sweep Rate

Calibrated Range

0.5 s/div to 0.5 us/div; 19 stepsina
1-2-5 sequence. Variable X1 to X10
magnifier extends maximum
sweep rate to 50 ns/div.

Accuracy Accuracy specification applies
over center 8 divisions. Exclude
tirst 50 ns of sweep for both
magnified and unmagnified sweep
rates and anything beyond the
100th magnified division.

+20°C to
+30°C
Unmagnified | Within 3%.
Magnified  [Within 5%.
0°C to +45°C
Unmagnified | Within 4%.
Magnified Within 6%.
Variable 10:1.
Magnifier

X-Y Operation

Deftection Factor

Variable

Magnifier
X10 | Approximately 100 mV/div.
X1 Approximately 1 V/div.

X-Axis Bandwidth | Dc to at least 1 MHz with 10 div

reference signal.

Input Resistance

Approximately 1 M(,

Input Capacitance

Approximately 30 pF.

Phase Difference
Between X- and
Y-Axis Amplifiers

5° or less from dc to 50 kHz.

Triggering

Sensitivity

0.5 div internal or 100 mV external
from 2 Hz to 1 MHz, increasing to
1.5 div internal or 150 mV external
at 10 MHz.

External Trigger
Input

Maximum Input
Voltage

400 V (dc + peak ac).
800 V (p-p ac) (1 kHz or less).

Input Resistance

Approximately 1 MQ.

Input Capacitance

Approximately 3C pF.

Level Range

EXT +05Vto —0.5 V.
EXT +5Vito -5V
10

=
1|



Ejemplo: es necesario L R

visualizar la forma de — A\, .
onda de tension en el ! 1k

cf'apaator, cuando se ~ ms Ue
cierralallave L. Se 100 pF
pretenden observar los

primeros 5 ciclos, y medir
su valor crestay ul[V ] =100 sen 628t

frecuencia.

Se dispone de un osciloscopio Tektronix T912, y puntas pasivas de
tension 10Xy 100X, con cable coaxial de longitud adecuada (=1m),
y capacidad entre el conductor central y la malla de 100 pF.

Detallar: como conectar el osciloscopio al circuito, cdmo ajustar
sus principales controles, qué punta utilizar, y cuales son los
errores de medicion que pueden aparecer.

CFi



I R

- ;.—-"'-,Ivl.l"'-.lvl."" \ -
1 kQ
[
-— C U
£= 100 H- 100 pF

uf[V ] =100 sen 628t

1, =R*C=100ns
ts, =2,2* 13 = 0,22 ps <<10ms (BW, = 1,6 MHz)

BWOSC”OSCOpiO = 10 MHZ — tSO - 35 ns

ts, = /tszo + tszs ~ts, (e ~=1% ; quenoesrelevante para este caso.)



Circuito equivalente con punta 10X o 100X:

R Rp
L a A

—— — AN/ . ,,

1kQ 5

Umax | 100 V Cp

¢ (Cc + Co)
f | 100 Hz T00PF | <
5
* I
|
AT




Para la frecuencia de interés,

100 Hz;

Re

Cp

iR
(Cc+Co) L

40/0—/\/\/\/—
Xe = 159 M0 = Zy, = 1kQ Unmax | 100V
f 100 Hz 100 pk
Xcerco) = 12,2 M1)
COﬂZ Rp . Cp - RO . (Cc‘l‘ CO)
Punta 10X 100X
Rp 9 MQ 99 MQ
Cp 14,4 pF 1,31 pF
Xcp =110 MQ = 1,2 GQ

Zrn



Punta 10X - Rta. forzada (100 Hz)

Zin =R q Rp
_AAN, o AVAVAY
u
9
f b
L 4
—R 100 —1 k0
Cinsercion ~ Rp+R,  9OMOQ+1MQ

.100 = —-0,01 %



Punta 10X - Rta. natural (transitorio inicial)

L R a CP L R
a
«— AN/ . || ——— o AAN—T—
1 kQ 14,4 pF 1kQ
u
O - (CcrCol | O — 114 pF
7100 pF 130pF T =
b b

ts =~ 2,2+ 1k) ~ 114 pF = 0,25 ps

— e: . — M ~ 14 %
inserciong,  — ~ 0
Ss

(no relevante para este caso)



Punta 100X - Rta. forzada (100 Hz)

ZTh =R a RP
—\ VN . AN
u
® 33
f b
L 4
—R -1k
Cinsercion * 7y - 100 = oo 100 = 0,001 %



Punta 100X - Rta. natural (transitorio inicial)

; R , G
« — AN . |
1kQ 1,31 pF
> — C (CC + CO) B
100 pF 130pF T
b

e AN
1kQ
u
N O — 101 pF
b

ts, ~ 2,2 * 1 k) *+ 101 pF = 0,222 ps

, ., ~ 0
— emsercwntSS ~1%

(no relevante para este caso)



Supongamos que se elige la punta 100X para visualizar los 5 ciclos:

_ 2V — 0.5 V
 8div 7T div

Atenuador |—
div

v
= Atenuador: 0,5 —
div

Base de Ti mS]—
ase de Tiempo || =

5 10ms_ . ms
10div  ~ div




Ajustes del disparo:

- Disparo unico (single sweep).

- Nivel de disparo = 0V, pendiente +.

A

A



Errores en Vertical:

14
Up_p. [V] =100 * 4 div *0,5—— =200V

e ==
Up-pm —

div
(epunta + eresoluciénup_pm + eAtenuador)

* 100 + 3) = +35%



Errores en Horizontal:

5 5%=10ms

er, = + (eresoluci(’m Tm + €Base de Tiempo) =

* 100 + 3) = 13,2%



