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Fig. 1-1. The 7Vll Video Plug-In Unit. 

CUTUNE-FIG. NO. ___ S_a_m_e_a_s_a_b-'-.o_v_e ________________________________ _ 

7Vll v TYPE HALFTONE [1J' WAVEFORMS • 
INSTRUMENT _____________ OF ART LINE WORK O OTHER 

/ 
PHOTO 
NO. 

V DESIRED 1 COLO FULL PAGE [Y"' FINAL SIZE OF ART 
SIZE OF ART 2 COLO HALF PAGE O OTHER (PRODUCTION) 
SPECIAL WRITER 
INSTRUCTIONS __ F_r_o_n_t_i_s~p,c...i_· _e_c_e_____:,p_h_o_t_o_;g:,:.r_a--"-p_h ______________ RESPONSIBLE 

X 

Bernie 



OF 

.5f C7 I ON . __ -.._·•r'\r.,· ,. I' . , • 7 ,,...,_ / . _O 1, . \ I [ !'', r I} 

T t I il J c:_ \- Ii 

To ~)c I - ?. 
) 

Tc? ~Jc I· 
,<'") 

\ 
I 

'11 f,I, I- t/1 
J 

~EtTiCJi'') 

I V1,STci (l ,;,i I~ lA 

{ 0 !J) L . ~J.. 
I O I l,j /J ;1 .,.,, ·c ) U/"' 

Drerolt//18 Cho_,,;,iFC,:',1 

Ce n er,oJ O f<'vc:d 1 ~ !J J11 f6,-;1,1,;} r Oh 

8.1.n'c App/i'co..l1u1~S 

SECT/OJ\/ 3 C IRCU I I DE SCP/ P1 f '11'\( 

o Ti~Yvl 
( 

'i'\ ', J 
/_,t'()C/-' 1,{i '.i','J /) 

/' . 



?Vll 1-1 

SECTION 1 

SPECIFICATION 

The ?Vll is a.video plug-in unit for all Tektronix 

7000-Series Oscilloscope mainframes, and is intended for use with 

any of the available time-base plug-ins. The ?Vll incorporates 

a single-channel,vertical amplifier together with a video trigger 

selector. The vertical amplifier resolves TV waveforms beyond 

the degree of accuracy normally associated with TV waveform moni­

tors, the limitation being in the 7000-series mainframe. Avail­

able trigger pulses permit the viewing of any portion of the video 

waveform in detail, even with a single time base. 

1. 

2. 

3. 

Some typical applications for the ?Vll are: 

On-line video signal monitoring and VITS measurements. 

Video facility maintenance work such as troubleshooting and 
calibration. 

Television equipment and receiver design. 

The ?Vll is primarily intended for use with 525-line 60-Hz 

or 625-line 50-Hz television systems. Alterations of internal 

jumper connections permit operation of the unit on other TV systems, 

with the loss of some of the field-rate triggering facilities. 

The signal input impedance is selectable, either 75 ohms at 

greater than 40 dB return loss in the video band, or one megohm 

paralleled by 20 pF. Signal clamping is provided in addition to 

the usual AC or DC input coupling. 

Other features include: 5-mV maximum sensitivity; a built-in 

TV waveform amplitude measurement facility; switchable luminance 

and chrominance filters; DC offset capability. 

The ?Vll will operate correctly when digital information 

is present during the line sync pulse period (e.g., sound-in-syncs), 

providing that the sync pulse leading edge is clearly distinguishable 

and the sync pulse duration is not more than 5.2 v.s. 
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TABLE 1-1 

GENERAL CHARACTERISTICS 

Characteristic 

Size 

Weight 

Operating Temperature 
Range 

Description 

Fits all 7000-series plug-in 
compartments 

Refer to the specification for the 
associated oscilloscope 

---~-----' -- ---- ----- ---~-~-----

TABLE 1-2 

VIDEO ELECTRICAL CHARACTERISTICS 

Characteristic Description 
-------------- --------------------------- - -- -------- ------------ - -
Input Impedance . Switchable 

75 Q 

High Impedance 

Deflection Factor 

75 Q 

High Impedance 

Return loss > 40 dB, DC to 6 MHz 
for any deflection factor 

--------
1 MQ ±196 paralleled by approximately 
20 pF 

5 mV/div to 500 mV/div in seven 
calibrated steps (1-2-5 sequence) 
accurate to within 1/2%. Continuously 
variable between steps to at least 
1.25 V/div, uncalibrated. 

5 mV/div to 5 V/div in 10 calibrated 
steps (1-2-5 sequence) accurate to 
within 2%. Continuously variable 
between steps to at least 12.5 V/div, 
uncalibrated. 

------ --·--- -------~-----------·-----·-----------· -- -~------·------- -------- -

75 Q Input Protection Internal detection circuitry automati-
cally disconnects excessive signals up 
to 50 V. The disconnected condition is 
indicated by a flashing LED 0(light"'»emi'"t- / a tnp 
ting:o.~diode) on the 7Vll front panel; a 
manual reset is provided. Disconnection 
occurs for input voltages exceeding 
approximately 3 V rms continuous 
(regardless of input coupling selection) 
or O.l watt-second for instantaneous 
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TABLE 1-2 (cont'd) 

VIDEO ELECTRICAL CHARACTERISTICS 

Characteristic Description 
··-----·-···--·-·-----····· ·-·-·· ·····-··------- .. -.• -.. _-__ - ___ -___ -_ -.... -. _-__ -___ -__ -___ -___ ::::.::_-·-_·-__ -__ -___ -__ -__ -___ -__ -_-:;:__--_-_-_ 

75 Q Input Protection 
(cont'd) 

voltages of 4.5 V to 50 V. Repeated 
application of voltages in excess of 
50 V and greater than 0.1 watt-second 
will cause deterioration of the dis­
connect relay contacts due to arcing. 
Voltages in excess of 100 V applied to 
the 75 Q input will damage the inter­
nal circuitry of the 7Vll. 

---------------1-------~--------------- ----- ---

High Impedance Overload 
Capability 

High Impedance 
Overload Levels 

On certain attenuator settings, signals 
above a given level may cause on-screen 
distortion. Overload is indicated by a 
flashing/LED on the 7Vll front panel, 
together with Z-axis modulation of the 
oscilloscope display at al Hz rate. 

5 mV/divj 
10 mV/div ~ 2. S V 
20 mV/div 
50 mV/div 

100 mV/div 
200 mV/div ~ 2 5 y 
500 mV/div 1 

1 V/div 
2 V/div / 
5 V/diy 

----------------+--------··-···-----------
High Impedance Maximum 
Input Voltage 

DC Coupled 200 V DC (or DC+ peak AC) at any frequency 

AC Coupled 4oo V (DC+ peak AC) 

Input Coupling Selection AC, DC, GND (provides zero reference and 
precharges the AC coupling capacitors), 
or Clamp Modes (FAST, SLOW) , 
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TABLE 1-2 (cont'd) 

VIDEO ELECTRICAL CHARACTERISTICS 

Characteristic 

Clamp Modes 

FAST 

SLOW 

Frequency Response 
at Lower -3 dB Point 

75 Q 

Description 

Back porch or sync tip clamping 
(front panel selectable) 

Hum rejection > 30 dB 
------------

Hum rejection < 2 dB 

AC coupling from 75 Q source, full 
bandwidth selected 

1 Hz or less 
. ··---------.J.-------.----·--·-·-··· .... -····-··-··-··········--·---···-· 

High Impedance 10 Hz or less; 1 Hz using a lOX probe 
------~---+----"-•--··---------------- ------ -----------·-----------------·------·---·--

Upper Frequency 
Response (sec F,'r \-2) 

LUM (Luminance) 

Referred to 15 kHz 

Approximately gaussian with subcarrier 
reject notch 

-3 dB at 17MHz 8 c;n l· 

> -4o dB at 3.58 MHz and 4.43 MHz 
--------+-----------·---·----- --------

3.58 (NTSC) Bandpass, center frequency 3.58 MHz. 
0 dB insertion loss at 3.58 MHz with 
respect to FLAT. Symmetrical passband. 

-3 dB at 3 to 3.2 MHz and 4 to 4.2 MHz. 

> -30 dB at 7 .2 MHz and higher. 
---------+---------- ··-·-·-·· ·······-··---··· 
4.43 (PAL) Bandpass, center frequency 4.43 MHz. 

0 dB insertion loss at 4.43 MHz with 
respect to FLAT. Symmetrical passband. 

-3 dB at 3.9 to 4.1 Mhz and 4.8 to 5 MHz. 

> -30 dB at 8.9 MHz and higher. 
----------,!-------------~ ···-·-·--···-·-·····-·----

15 MHz 

WIDE BAND 

Amplifier Dynamic 
Range 

Linearity 

Flat to 5 MHz ±0.05 dB 
Flat to 11 MHz +0.05 -0.l dB 
-3 dB at 1-_5' MHz 
-20 dB at 30 MHz 

To 11 MHz ±0.1 dB 

< -0.5 dB at 20 MHz 

< -3 dB at 35 MHz 

On 5 mV/div range, negligible on-screen 
·distortion of a 1 V P-P video input signal. 

----------------- ---

_ Not more than 2% amplitude error in 
on-screen information regardless of 
deflection factor selection. 

-------------'--------~- --'---------------------- ------------:-------- · ..... :..: ··----'---· 
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TABLE 1-2 (cont'd) 

VIDEO ELECTRICAL CHARACTERISTICS 
------·--·--··----·--·-·-----

Characteristic 
I 

Description 

======================t--:-::.::-:. =====-----=--=---------------------·----------·-. 

Off-Screen Recovery 
Time 

Vertical POSITION 
Range 

CLAMP OFFSET Range 

Input Signal 
Inversion 

j Sufficiently negligible so as to not 
affect the on-screen display of any 1 V 
P-P video test signal at any deflection 
factor setting. 

DC, AC coupling, or high impedance clamped: 
±2 screen heights regardless of deflection 
factor selection. 

On 75 Q clamped, DC clamp offset is available 
in addition to the ±2 screen heights of 
vertical position adjustment. 

-1.5 V to +0.5 V DC 

The offset voltage is available on a front 
panel connector for measurement with an 
external digital voltmeter. The offset 
voltage is virtually added directly to the 
input signal and, hence, may be used for 
accurately measuring video signal amplitudes. 

Front panel pushbutton switches provide for 
inverting either the input signal or the sync 
component of the input signal. For proper field 
and line triggering, the ?Vll requires sync neg­
ative. If the input signal is inverted, i.e. 
sync positive, the 7Vll NORM-INV SYNC pushbutton 
enables the 7Vll to process the sync component 
correctly. Polarity of the displayed signal is 
controlled separately by means of the POLARITY 
pushbutton. 

~=--------C---L~-----~----·---·-------------------
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TABLE 1-3 

CALIBRATOR ELECTRICAL CHARACTERISTICS 

----- --- ----i-----
______ cha:a-ct-erist~c _ 

Signal Accuracy 

Description 

1 V 
--- --·--·-----

0.714 V 

0.7 V 

Calibrator Trace 
Levels With Respect 
to GND 

Within 1% of 1 v. 
~~-------

Within 1% of 0.714 v. 
Within 0.5% of 0.7 v. 

Upper Trace: +2 divisions. 

Lower Trace: -3 divisions. 
------ - - ------ --- ---~-~----- - - - --- ------· - -----------·--- ----

TABLE 1-4 

TIME BASE TRIGGER FACILITIES 

Characteristic r Description 
--------··-------~- --------- --=--===== _::--:_-::._--: __ -======-'--=·--=--=•·-=--·-=-=··__:___c.c.__· =-·=--·=·=·--=-=·=--=-·=--=== 

TRIG Mode 

SYNC Mode 

The 7Vll produces triggering signals in 
either the TRIG or SYNC mode. 

Time base triggering is identical to that 
of a 7A-- Series vertical amplifier and 
the ?Vll behaves as a conventional vertical 
plug-in, having a DC to 35 MHz bandwidth, 
but restricted dynamic range on certain 
gain settings. 

The 7Vll correctly processes video signals 
only. The trigger pulses delivered to the 
7B-- Series time base plug-in are derived 
from sync pulses and contain no other signal 
components. To ensure a stable display, the 

1 7B-- Series time base main triggering con­
\ trols are set as follows: 
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TABLE 1-4 (cont'd) 

TIME BASE TRIGGER FACILITIES 
-~--~~---------------~----------------

Characteristic 
--· 

SYNC Mode (cont'd) 

525/60, 625/50 
Sync Modes 

H0RIZ 

Trig 

Trig 

Trig 

Trig 

Description 

Mode: 

Coupling: 

Normal 

DC 

Source: 

Slope: 

Int 

Negative 

The main sweep (if a dual time base) is 
selected and the Trig Level control is 
adjusted for a stable display~ While 
using the 7Vll, no further adjustment of 
the time base controls, other than sweep, 
is normally necessary. 

Trigger pulses coincident with the 
negative-going leading edge of every 
line sync pulse. 

-------------------~--·----~·-------·----

H0RIZ DLY 

FIELD 

Two trigger pulses generated every line 
and having independent manually variable 
delays from line sync leading edge of be­
tween 5 • 5 µsand 64 µs. One of the trigger 
pulses may be switched off if not required. 

These delayed pulses may be used to inspect 
details of the video waveform some distance 
(in time) from the leading edge of line 
sync If the time base speed is adjusted 
correctly, the two pulses may be used to­
gether to generate a display on which two 
parts of the line waveform are overlaid. 
This is useful for comparing relative am­
plitudes; e.g., pulse-to-bar ratios. 

Field trigger pulses generated several lines 
before field blanking. 

The field trigger pulses are selected by the 
FIELD SELECTOR switch to display the follow­
ing information: 

NTSC: All 
Field 1 
Field 2 

PAL: Field 1 
Field 2 
All 
Fields 1 
Fields 2 

and 3 
and 4 
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TABLE 1-4 (cont I d) 

TIME BASE TRIGGER FACILITIES 

Characteristic Description ---==:::::::;c::c:==--~--=··-=-=-~----:::;-==·-==-=l===================-----==--=-===== 
525/60, 625 50 
Sync Modes (cont'd) 

LINE SELECT LINE SELECTOR switch 11 to 22 position: 
Digital selection to trigger at the beginning of 
any line from 11 to 22 in field 1 or from 274 to 
285 in field 2 of 525/60 NTSC and PALM systemsi 
from 11 to 22 in field 1 or 324 to 335 in field 2 
of a 625/50 PAL system. 

LINE SELECTOR switch set to VAR: 
0 to 20 ms manually variable delay from the field 
trigger point. Output trigger is latched to the 
line sync pulse leading edge but only occurs once 
per field during the fields selected by the FIELD 
switch. ------~---~-----------------·-- ----

LINE SELECT 
+ HORIZ DELAY Same as LINE SELECT but incorporating Horizontal 

Delay on the selected line only. 

TABLE 1--5 

Z-AXIS INTEJ:ITSIFICATION & CRT READOUT 
------------~-----------------·-----·--·- ·---

Characteristic Description 

Z-Axis Intensification Z axis intensification of the Horizontal Delay 
(VARIABLE VOLTS/DIV trigger is provided in the HORIZ and LINE SELECT 
knob pulled outward to SYNC modes. 
intensify the display.)1 

Z axis intensification of the LINE SELECTOR 
trigger is provided in the FIELD SYNC mode. 

- ------ -- -- --- ----- ~-----·---·----- - -------- ---- --------------------- ---~---~--------

CRT Readout Provides CRT readout of vertical deflection 
factor, signal polarity, line number (LINE 
SELECTOR switch position), field displayed, 
and clamp status Con or off). 
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SECTION 2 

OPERATING INSTRUCTIONS 

To effectively use the 7Vll, you should become familiar with 

the operation and capabilities of this plug-in unit. The purpose 

of this section is to provide this information. 

Installation 

The 7Vll is calibrated and ready for use as received. It can 

be installed in any compartment of a Tektronix 7OOO-Series Oscillo= 

scope~ but is principally intended for use in the vertical plug-in 

compartment. To install the 7Vll, align the upper and lower rails 

of the plug-in unit with the oscilloscope tracks and insert it. 

When the 7Vll front panel is flush with the oscilloscope panel, a 

spring-loaded latch secures the unit within the compartment. 

To remove the 7Vll, pull on the latch ( which is inscribed 117Vll '~ :;,, "· h;, 2-1) 
t 

and the unit will unlatch. Continue pulling on the latch until the 

- unit can be grasped and removed from the oscilloscope. 

FRONT PANEL CONTROLS, LIGHTS, 

AND CONNECTORS 

The following descriptions and illustrations (see Figs. 

2-1 and 2-2) apply to the 7Vll front panel. 

0 Release Latch ;--.........--~--~· A pull-to-withdraw latch that removes 

the 7Vll from the oscilloscope mainframe compartment. 

0 INPUT Connector - A BNC connector that provides an input 

signal connection to the 7Vll amplifier. This connector 

also contains a third contact for probe attenuation infor­

mation. The contact enables proper deflection factor 

readout on the CRT screen when the 7Vll is used with oscil­

loscope mainframes having a readout system. 
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G) 75/1 MQ Pushbutton -- \~nen pressed in~ provides an input 

impedance of 1 megohm paralleled by approximately 20 pF. 

This position enables the use of a conventional probe for 

coupling the signals to the 7Vll INPU'l' connector. When the 

pushbutton is set to the out position, the signal is term­

inated into 75 ohms. 

0 Input Coupling Switch -- A five-position lever switch to 

select these settings: 

f AST -- Provides fast sync tip or back-porch clamping 
action for composite video input signals. Useful when 

Input 
C 1 . bser. ving V. I.T signals during active programming when 

0;i~g avera_§!_pict~e le~el is changing. Reduces mains hum. 

Positions ~ULOW --Provides slow sync tip or back-porch 

Input 
Coupling 
Positions 

clamping action for composite video input 
signals. Useful when checking for mains hum 
on field-rate waveforms. · 

DC Both the AC and DC components of the 
signal are coupled to the amplifier input. 

: GND When the 75 Q/1 )ll'Q pushbutt~n is. set to 
either position, the GND position of the Input Coupling 
switch grounds the 7Vll amplifier input. Provides a 
zero reference for the trace. 

In the 1 MQ position, the high impedance load 
(1 M.Q9 20 pF) for the input signal is maintained and 
the AC coupling capacitor is precharged. 

In the 75 Q position, the 75 Q input load is 
disconnected and the input signal is not terminated 
into 75 Q. 

AC -- The AC component of the signal is coupled to 
the amplifier input while the DC component is blocked. 
Low frequency -3 dB point is about 10 Hz for the 1 MQ 
input; 1 Hz or less for 75 Q. 

VARIABLE VOLTS/DIV Control -- Provides continuously variable 
uncalibrated deflection factor settings between calibrated 
steps. Extends deflection factor range to 12.5 V/div for the 
5 V/div position of the VOLTS/DIV switch. 

The calibrated deflection factors indicated by the VOLTS/DIV 
switch apply only when the VARIABLE VOLTS/DIV control is ro­
tated fully clockwise into the detent (CAL) position. 
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When the VARIABLE VOLTS/DIV knob is pulled outward, the 
intensified segment(s) of the sweep can be seen if the SYNC 
switch is set to one of these positions: HORIZ, FIELD, or 
LINE SELECT. · 

VOLTS/DIV Switch -- 10-position rotary switc? Refer to the 

1 MQ Lamp -- Deflection factor indicator description 
Q La D .. t that follows. 75 mp eflection factor indica or ../ 

When the 75Q/l MQ pushbutton is set to the 75 Q position, the 

75 Q lamp lights to indicate the deflection factor. The VOLTS/DIV 

switch selects deflection factors from 5 mV/div to 500 mV/div in 

seven calibrated steps. ~ee positions of the 10-position 

switch are used to select the 700 mV, 714 mV, and 1 V calibrator 

square-wave amplitudes. 

When the 75Q/l MQ pushbutton is set to the 1 MQ position~ the 

1 MQ lamp lights to indicate the deflection factor. The VOLTS/DIV 

switch selects deflection factors from 5 mV/div to 5 V/div in ten 

calibrated steps. 

NOTE 

The 75Q and 1 MQ lamps also serve as overload indicators. 

If excessive voltage is applied to the INPUT connector, 

the lamp that was on begins to flash intermittently. In 

a 75 Q overload condition, a relay automatically switches 

the input impedance to 1 megohm while the 75 Q light con­

tinues to flash. Normal 75 Q operation is restored by 

removing the overload signal and operating the 75 Q/1 MQ 

button in and out. 

G_) GAIN Adjustment -- A screwdriver-adjusted control for adjusting 

the amplifier gain so that the vertical deflection factor will 

be correct. With the 75 Q/1 MQ pushbutton set to the out (75 !Ji) 

position and the VOLTS/DIV switch set to the 1 V calibrator 

signal position, the GAIN control is adjusted for 5 divisions 

of square-wave amplitude. 
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Another method for adjusting deflection factor is to set the 

pushbutton to the l MQ position, VOLTS/DIV switch to 10 mV, 

and apply a 40 mV signal from the oscilloscope calibrator tb 

; the INPUT connector. Then 1 adjust the GAIN control for exactly 

I ' 
I 

four divisions of deflection. 

NOTE 

The GAIN adjustment should always be rechecked each 

time the ?Vll is changed from one oscilloscope 

mainframe to another. 

@ Filter Pushbuttons -- A self-canceling 5-pushbutton switch 

@ 
@ 

for selecting the amplifier frequency response characteristics 

that are listed in Table 1-2 of the Video Electrical Character­

istics. The five pushbuttons are: LUMinance, 3.58, 4.43, 

15 MHz, and WIDE-BAND. 

60 Hz 

50 Hz 

La.mpJ The appropriate lamp illuminates automatically when 
a 50-Hz or 60-Hz composite video or sync signal is 

La.mp applied to the 7Vll INPUT connector or to the EXTERNAL 
sync input connector, whichever is selected. The 
INT-EXT and NORM-INV SYNC pushbuttons must be set to 
the appropriate position for proceasing the signal. 

(i?) POSITION Control -- A variable control for positioning the trace 

or displayed waveform vertically on the CRT. 

@ IDENTify Pushbutton -- When pressed, this pushbutton deflects 

the trace upward about 0.3 division for trace identification. 

Also, the deflection readout on the CRT is replaced with the 

word "IDENTIFY11 when the ?Vll is used with oscilloscope main­

frames equipped with a readout system. 

/---, 
(15) SIGNAL POLARITY Pushbutton -- When this pushbutton is pressed in, _______ , 

the signal displayed on the CRT screen will be the same polarity 

as the signal applied to the INPUT connector. When the pushbutton 

is set to the out position, the waveform will be displayed inverted 

on the CRT screen with respect to the signal polarity at the INPUT 

connector. Readout will display an Invert symbol(~) next to the 
deflec-tiOri-factor readOut on th·e~CRT-~--
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@ CLAMP OFFSET Control A variable control for adjusting the 

clamp offset. voltage. Used in conjunction with a DVJv1 (digital 

voltmeter) connected to the OF1'"SET Output connectors to deter­

mine precise signal amplitude. The CLAMP OFFSET control is 

operational only when composite video or sync is applied to the 

7Vll in the SLOW or FAST CLAMP mode, the SYNC-TRIG switch is 

set to any of the SYNC positions, and the ZERO pushbutton is 

pressed in. 

@ ZERO Pushbutton When pressed in, this pushbutton switch 

enables the variable CLAMP OFFSET control to be used for 

adjusting the clamp offset voltage. When the pushbutton is 

set to the out position, the offset voltage returns to zero 

volts for checking the ground reference point of the displayed 

waveform. 

~) LINE SELECTOR Switch -- Digitally selects any television 

line from 11 to 22 in fields 1 and 2 of 525/60 and 625/50 

systems. When selecting lines in either field, the 7Vll 

FIELD switch must be set to trigger the time base on the 

field to be observed. When viewing field 2 1 use Table 2-1 

to convert the LINE SELECTOR switch field 1 line numbers to 

field 2. The VARiable position of the switch enables the 

VARIABLE LINE SELECTOR control to be used for continuously­

variable line selection. 

TABLE 2-1 

Converting Field 1 Line Numbers to Field 2 

Field 
Television System 1 

525/60 NTSC and PALM 
-~--- ~-------- --- - - -- -- ··----

625/50 PAL 

2 

2 



I 
I 

7Vll 2-5A 

@ VARIABLE LINE SELECTOR Control-~ When the LINE SELECTOR 

switch is set to VAR, the 10-turn VARIABLE LINE SELECTOR con­

trol permits selection of any line in fields 1 and 2 except 

for. the first few lines at the start of the field. The range 

of the control is as follows: 

For 525/60 NTSC and PALM systems the range is line 9 

to approximately line 263 in field l; line 272 to approxi­

mately line 525 in field 2. 

For 626/50 PAL systems the range is line 5 to approxi­

mately line 313 in field l; line 318 to approximately line 

525 in field 2. 

@ SYNC-TRIG Switch. -- A six-position rotary switch for selecting 

the trigger and sync modes that follow. Further details are 

given in Section 1, Table 1-4, Time Base Trigger Facilities. 

TRIG: Normal time base triggering by input signal picked off 

from the vertical output amplifier in the 7Vll. SIGNAL 

POLARITY switch will invert the trigger signal in the 

INVERT position. Inoperable controls in the TRIG posi­

tion are as follows (see Fig. 2-2): Number 18, 19, 21, 

22, 23, 24, 25, 26, and 29. 

SYNC Modes (for processing composite video or sync signals only): 

HORIZ -- Line rate trigger signal. Trigger occurs 

coincident with leading edge of line sync. 

HORIZ DLY -- Delayed line rate trigger determined by 

settings of the HORIZ DELAY 1 & 2 controls. 
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SYNC Modes (cont 1 d): 

FIELD -- Field rate trigger determined by setting of 
FIELD switch. 

LINE SELECT -- Trigger occurs coincident with leading 
edge of line sync. Trigger ls determined by 
settings of FIELD and LINE SELECTOR switches. 
If the LINE SELECTOR switch is set to VAR, the 
trigger is also determined by the settings of 
the VARIABLE LINE SELECTOR control. 

LINE SEL + HORIZ DELAY -- Same as LINE SELECT position 
except trigger is also determined by settings of 
the HORIZ DELAY 1 & 2 controls when displaying 
a single line. 

(/), //,.) ( /, r' j/J','. 7/'•,0 , .':_y1),,:_,~ 7/:/(;;:;_;,f;,• 

FIELD Switch_.:_, A five-position rotary switch for selecting ,, 

the field that will initiate the trigger signal for the time 

base as follows: 

l 5O-Hz or 6O-Hz PAL field l trigger. (A.n internal 
jumper is used to select 60-Hz PAL, which is PALM.) 

If the FIELD 1 position is used for NTSC system, 
field 1 trigger occurs every other field l; that is, 
one trigger every four fields. 

2 Same as above except this is a f_ield 2 trigger. 

ALL Trigger occurs every field. 

1&3 NTSC field l trigger. For 5O-Hz or 6O-Hz PAL, the 
trigger occurs every field 1 and field 3. (An internal 
jumper is used to select PALM.) 

2&4 -- Same description as for 1&3 except this is a NTSC 
field 2 trigger. For PAL, the trigger occurs every 
field 2 and field 4. 

@ HORIZ DELAY 1 Control 
;f\ /e .\; ,_ t ~ ( t -/ -~ ( -( ., ' . {- ~: 0 ,f-/ C r-: 

Varies,the delay time of the trigger 

pulse with respect to the +eading edge of line sync. Used in 
J-.lo,~i-:'. ll'F ,J, ( n, 1: o. 

conjunction with th~,\ LINE SEL + HORIZ DELAY position:; of the 

SYNC-TRIG switch. 

HORIZ DELAY 2 Control Same as HORIZ DELAY 1 control. To 

use the HORIZ DELAY 2 control, pull, ~he knob outward. 
I; ' . -!" '' 

,'I 
Useful 

for overlaying two parts of 8:,J waveform to compare relative 

amplitudes; e.g., pulse-to-bar ratio. 

I ,1/;ri·i yan.3'' ,s l7o,;,. 
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@ NORM-INV SYNC Pushbutton -- Selects NORMal sync when pushed in. 

Selects INVerted sync when set to the out position. 

@) INT-EXT SYNC Pushbutton -- Selects INTernal sync when pushed 

in. Internal sync is derived from the signal applied to the 

7Vll INPUT connector. When the INT-EXT SYNC pushbutton is set 

to the out position, EXTernal sync is selected. For this mode 

of operation, external video or sync must be applied to the 7Vll 

EXTERNAL input connector. 

/r- 8XTERNAL Connector -- A BNC connector for accepting external 
(26_) video or sync to synchronize or trigger the time base when the 
~- INT-EXT SYNC pushbutton is set to EXT. When using signals 

other than video or sync for external triggering, apply the 
signal to the time base unit. The 7Vll EXTERNAL connector may 
be used as a Gate Out connector when an internal jumper and 
switch (see Fig. 2-3) is set to the Gate Out positions. 

@) OFFSET OUTPUT Connectors -- Two pin jack connectors for accept­

ing DVM (digital voltmeter) test leads. The upper connector is 

the DC offset output voltage set by the CLAMP OFFSET control 

when the ZERO pushbutton is pressed in. The lower connector is 

used as the ground return connection for the DVM test lead. 

@ DC BAL Adjustment -- Screwdriver-adjusted control for minimizing 

trace shift as the Input Coupling switch is set from GND to DC. 

@ CLAMP Pushbutton Selects BACK PORCH clamping when pushed in; 

selects SYNC TIP clamping when set to the out position. 
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OPERATING CHANGES 

Internal switch and jumper connections (see Fig. 2- .3) are 

provided in the 7Vll to alter the operation of the unit for special 

applications. The information that follows describes these changese 

NTSC-PAL 50 Hz/PALM Jumper P ---
This jumper enables the 7Vll Trigger Generator circuit to 

generate 

being used. 

triggers that will conform to the TV standard 

When NTSC or 625/50 PAL composite video or sync is applied to 

the 7Vll, jumper P __ _ must be set to the position shown in Fig. 

2---1_ 

If PALM composite video or sync is applied to the ?Vll, 

jumper P __ _ should be moved to the PALM position. 

525/625 Prefield Pulse Jumper P ----
With the SYNC-TRIG switch set to FIELD, jumper P --- enables 

field triggering to occur as follows: 

Normal position (for all TV standards) Trigger occurs at 

the beginning of the s.econd group of equalizing pulses. 

Prefield position -- Trigger occurs about 6 lines before the end 

of the preceding field. This triggering point enables you to view 

the entire field blanking interval in detail. If the SYNC-TRIG 

switch is set to LINE SELECT and the LINE SELECTOR switch is set to 

VAR, the VARIABLE LINE SELECTOR control can be used to select a 

triggering point that occurs at the start of the first group of 

equalizing pulses. 

NOTE 

~/hen P is set to the Prefield position, the 

line number readout for the crt is inoperable / 1c 
.,;1,.,//,/. 1,;- :, f I~ F1rL n r, i .i 1 111·;.1:,;:,/1 \ r, I·.: f '' ,t i,' .' .,., 

Ext Sync In/Gate Out Jumper P and Switch s r1u f'w1::i 

--- ----
This jumper and switch enable the EXTERNAL sync input con-

nector to be used two ways as follows: 
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1. With P ___ and s __ _ set to the Ext Sync In position, 

the EXTERNAL sync input connector is used for accepting external 

video or sync to trigger or synchronize the time base. This is the 

factory-set normal position. 

2. With P ___ and S ____ set to the Gate Out position, 

the internal trigger that is coupled from the 7Vll to the time base 

plug-in is also coupled to the EXTERNAL sync connector for use as a 

gate output signal. This gate signal can be used to externally 

trigger other equipment. 

When composite video or sync is applied to the 7Vll INPUT 

connector 9 the duration of the positive-going gate output signal 
t") l'"\ 

depends upon the setting of the SYNC-TRIG and FIELD switches. 

Refer to Table 2- 2 for more information. Amplitude of the gate 

is approximately 4.5 volts. 525/625 Prefield Pulse Jumper P ___ is set to 
Normal. 

TABLE 2- 2 

Gate Output at EXTERNAL Sync Connector 
----·-. ------ -- -•----·-

SYNC-TRIG FIELD Gate Output 
Switch Switch Rate Approximate Duration Setting Setting 

- -- - ---- -------- -·-· -- - -- - ----- - --·- - -- --- -------------·~ 

HORIZ Any Line 4.2 µs 
- -----

HORIZ DELAY Any Line 
I 1.2 i µs 

--
1, 2 Every four fields i One field 

--~------ -------- -- ---- -- -- --- -··- -··-------------- ------- --- -- - ---- - -- -- -· . 

FIELD ALL Field NTSC: Alternately 84 µs 
and 116 µs. 

PAL (625/50): Alternately 
50 µs and 82 µs. 

---

1&3, 2&4 Every other field One field 
-- - - --·- -·---~---·- ·----·------ ------------ --------

LINE SELECT Same as FIELD position of One field /i -·---
SYNC-TRIG switch ---- ·-- ------·--

LINE SELECT Same as FIELD position of 1.2 µs ..... t-\ 0 [< l Z m::LP-~{ SYNC-TRIG switch 1 
-~-----, --------·------,-- - --- - ·-~- ·-- ---·------- ----~-- ---·· ------------~--- -
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FRONT PANEL DC BAL AND GAIN ADJUSTMENTS 

Preliminary Procedure 

Insert the 7Vll and time-base plug-in units in the oscilloscope 

mainframe and turn on the oscilloscope. Allow 20 minutes warmup 

time before performing the adjustments. Meanwhile, set the front panel 

controls as follows: 

75Q-l MQ 

Input Coupling 

VOLTS/DIV 

VARIABLE VOLTS/DIV 

CLAMP OFFSET 
ZERO 
SIGNAL POLARITY 
POSITION 
Filter 

?Vll Video Plug-In 

LINE SELECTOR and VARIABLE 
LINE SELECTOR 

SYNC-TRIG 

FJELD, HORIZ DELAY 1 and 2, 
NORM-INV SYNC, and CLAMP 

INT-EXT SYNC 

Mode 

Coupling 

Source 

Time/Div 

Other controls 

Time Base Plug-In 

75Q 
AC 

5 mV 

CAL, knob pushed in 

As desired 
Out 
NORM 
Centered 
15 MHz 
As desired 

TRIG 

As desired 

INT 

Auto 

DC 

Int 

1 ms 

As desired 

Oscilloscope Mainframe 

Set the controls to display the ?Vll free-running trace. 

DC BAL Adjustment 

l. Position the trace to graticule center using the 7Vll 

POSITION control. 
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2. Set the 7Vll Input Coupling switch to DC. 

3. If there is a trace shift, adjust the DC BAL control to 

return the trace to graticule center. Recheck for trace shift by 

setting the Input Coupling switch to AC and then back to DC. If 

necessary, readjust the DC BAL control until there is no trace 

shift. 

Method 1: 
GAIN Adjustment Using 7Vll Internal Calibrator 

1. Set the front panel controls to the same positions as 

given in the Preliminary Procedure except as follows: Set the 

VOLTS/DIV switch to 1 V CAL and the Input Coupling switch to DC. 

2. Position the display to align with the horizontal grati­

cule lines. Adjust the GAIN control so that the traces are exactly 

5 divisions apart. 

Method 2: 
GAIN Adjustment Using Oscilloscope Calibrator 

1. Set the front panel controls to the same positions as 

given in the Preliminary Procedure except as follows: Set the 

75Q-l MQ pushbutton to 1 MQ and the VOLTS/DIV switch to 10 mV. Check 

that the Input Coupling switch is set to DC and the SYNC -TRIG switch 
is set to TRIG. 

2. Apply a 40-mV signal from the mainframe calibrator to the 

7Vll INPUT connector. 

3. Adjust the GAIN control so the calibrator waveform is exactly 

4 divisions in amplitude. 

4. Disconnect the calibrator signal. 
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OSCILIDSCOPE CALIBRATOR INTO 75 Q 

If the oscilloscope calibrator signal is applied to the 

7Vll INPUT connector when the 75Q-l MQ pushbutton is set to 

75 Q, the calibrator waveform amplitude will be as follows: 

Oscilloscope Calibrator 
Output 

4 V 

0.4 V 

40 mV 

Waveform Amplitude 
(when terminated into 75 Q) 

575 mV 

240 mV 

24 mV 
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OPERATIONAL CHECKOUT 

The following procedure demonstrates many of the 7Vll 

features. If you do not have all the equipment and signal 

sources that are listed below, you can still learn about the 

7Vll 1 s operation by substituting composite video signals and 

2-12 

performing the checkout procedure. 
'' / / ~. tJ~-c I 11'1 

, 

I 
j 

Equipment Needed 

l. 7000-Series Oscilloscope Mainframe with readout and a 

time base unit. Use with 7Vll. 

2. DVM--Digital voltmeter. At least 10 MD input. Used for 

precise measurement of the 7Vll offset output voltage. 

3. Negative sync, 1-V P-P into 75 D, full-field composite 

video signal sources: 

a. NTSC standard color bar or modulated staircase with 

7.5% setup and 100 IRE white reference. 

b. NTSC sin 2 pulse and bar test signal. 

c. 625/50 PAL standard color bar or modulated staircase with 

0"/4 setup and 100~6 amplitude white reference. 

d. Vertical interval test signal: Standard color bar or 

modulated staircase. 
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Initial Front Panel Control Settings 

7Vll Video Plug-In 

75rt- l Mrt 

Input Coupling 

VOL TS/DIV 

VARIABLE VOLTS/DIV 

CLAMP OFFSET 

ZERO 

SIGNAL POLARITY 

POSITION 

Filter 

LINE SELECTOR 

VARIABLE LINE SELECTOR 

SYNC-TRIG 

FIELD 

HORIZ DELAY 

HORIZ DELAY 2 

,CLAMP 

NORM-INV SYNC 

INT-EXT SYNC 

Level 

Slope 

Mode 

Coupling 

Source 

Time/Div 

Other Controls 

Time Base Plug-In 

75rt 

FAST CLAMP 

.2 V 

CAL, knob pushed in 

As desired 

Out 

NORM 

Centered 

15 MHz 

As desired 

As desired 

HORIZ 

l &3 

Fully ccw 

2/3 cw, knob pushed in 

BACK PORCH 

NORM 

INT 

_ (minus) 

Midway in minus region 

Auto 

AC 

Int 

l O µS 

As desi.red 

2-13 
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Oscilloscope Mainframe 

Set the controls to display the 7Vll free-running trace. 

NOTE: With no signal applied when the 7Vll SYNC~TRIG switch is 

set to HORIZ, the trace may be dim and flickering. If you 

prefer a bright, steady trace, set the SYNC-TRIG switch to TRIG 

until step 1 is performed. 

l. Obtaining a Video Waveform Display 

a. Apply a 1-V, 7.5% setup, 100 IRE white reference 9 

full-field NTSC modulated staircase signal to the 7Vll INPUT 

connector. Check that the SYNC-TRIG switch is set to HORIZ. 

b. With the controls set as given in the Initial Front Panel 

Control Settings, one line of the modulated staircase signal 

is displayed. Note that the 6O-Hz lamp is illuminated to 

indicate the video signal field rate and the readout shows 

the letter 11C11 to indicate that the waveform is clamped. 

c. Use the 7Vll POSITION control to center the video waveform 

display, 

NOTE 

Completion of step l is the starting 

point for/remaining steps. Steps 2 and 
I 

on can be performed out of sequence, if 

desired. 

2. Using the CLAMP Modes and OFFSET OUT Connectors 

a. Setup and control settings: Same as described in step l. 

.J.-, 
J ,I):,:_ 

2-14 
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b. FAST-SLOW CLAMP: The FAST CLAMP position of the Input 
,, 

t· c'./ -t-r_ 
Coupling switch r-.eje-cts any low-frequency distortion such 

as the mains hum component of a video signal. The SLOW 

CLAMP position enables you to see if hum component is 

present or not and to measure the hum amplitude. To check 

for hum, set the Input Coupling switch to SLOW CLAMP, the 

SYNC-TRIG switch to FIELD, and the Time/Div switch to 5 ms 

or 2 ms. If hum is present, the hum component will distort 

the composite video waveform at a 60-Hz rate. 

c. Set the Input Coupling switch to FAST CLAMP, the SYNC­

TRIG switch to HORIZ, and Time/Div switch to 10 µs. 

d. BACK-PORCH/sYNC-TIP CLAMP: Back porch clamping i. s the 

normal mode of operation. This mode enables you to ob-

serve changes in sync tip and video component amplitudes. 

Sync tip clamping enables the sync tips to remain at a 

fixed reference so that all sync tips line up evenly in­

dependent of signal amplitude variations. Set the 7Vll 
• 

CLAMP pushbutton to the SYNC TIP position. Note that the 

waveform shifts upward a distance which is approximately 

equal to the amplitude of the sync pulse. The sync tip 

level is now located at the same reference, within 3 mV, 

as where the back porch was previously located. 

e. Push in the CLAMP pushbutton to the BACK PORCH position. 

f. CLAMP OFFSET Control and OFFSET OUT Connectors: Connect 

a DVM to the OFFSET OUT connectors. Set the DVM to a low 

DC voltage range; e.g., 2 volts. With the 7Vll ZERO push-

2-15 
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3. 

button set to the out position, the DVM reading is O V. 

Using the 7Vll POSITION control, align the sync tip of 

the waveform with graticule center. Push the ZERO push­

button in and rotate the CLAMP OFFSET control until the 

700 IRE white reference level of the waveform is aligned 

with graticule center. The DVM readout should be -1 V 

within the accuracy of the DVM and signal source. This 

demonstration shows how the CLAMP OFFSET control and DVM 

can be used to measure peak-to~peak amplitude of a 1-volt 

composite video signal. The amplitude of any portion of 

the video signal can be measured using this technique. 

When measuring low-amplitude displays, resolution can be 

improved by setting the VOLTS/DIV switch to a more sensi­

tive position; e.g., 50 mV/div. Another useful application 

for the CLAMP OFFSET control is to use it as a vertical 

position control in conjuction with~ or in place of, the 

normal POSITION control when examining a vertically mag­

nified waveform. 

g. Set the ZERO pushbutton to the out position. Note that 

the waveform sync tip returns to graticule center. 

h. Disconnect the DVM. Check that the 7Vll VOLTS/DIV switch 

is set to .2 V. Center the video waveform display using the 

vertical POSITION control. 

~, 
Using the.Calibrator 

I\ 
a. Setup and control settings: Same as described in step 1. 

2-76 
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b. lV Calibrator: Set the VOLTS/DIV switch to l V CAL. 

Note that the calibrator square wave is added to the in­

put signal to produce two identical waveform displays in 

sequence, vertically displaced by the P-P amplitude of the 
! ~' '/ / _.,,i' .. r , 

square wave (see Fig. 2- 1·/ ~). This is the, &qua re-wave 
I 

method for accurately checking waveform amplitude. The 

sync tips of the upper wavefor~ are located exactly one 

one volt above the sync tips of the lower waveform. There­

fore, if the input signal is actually l-V P-P in amplitude, 

the 100 IRE white reference level of the lower waveform 

should match the sync tip level of the upper waveform. If 

the white reference level is located above this point, the 

signal is greater than one volt. Conversely, if the white 

reference level is below the sync tip, the signal is lower 

than one volt. The exact amplitude difference or error can 

be measured with the aid of the graticule. Each minor 

division represents 0.2 V or 4% error. Another way to 

check the amount of error is to free run the time base to 

compare the two level£. 

Using the techniques described above, the 1 V CAL position is 

useful for accurately checking the sync tip to white ref­

erence amplitude of all l-V P-P composite video test signals. 

If a 525/60 or 625/60 PAL one-volt test signal is applied to the 

7Vll, the 100% amplitude white reference is equivalent to the 

100 IRE white reference. 
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c. 0.714 V Calibrator: Set the VOLTS/DIV switch to .714 V 

CAL. Now the vertically-displaced waveform display 

(see Fig. 2-~P) is positioned so that the blanking level 

of the upper waveform is located 0.714 V above the sync 

tip level of the lower waveform. For NTSC signals this 

amplitude represents 100 IRE units. Hence, if the 700 

IRE white reference of the lower waveform is exactly 700 

IRE units in amplitude with respect to the olanking 

level, the white reference level of the lower waveform 

should match the blanking level of the upper waveform. 

The .714/CAL position is useful for accurately checking 

the blanking to 100 IRE white level of NTSC composite 

video test signals. 

d. Disconnect the NTSC signal and apply a 7-V P-P, 0% setup, 

75% amplitude white reference 625/50 PAL modulated stair­

case signal to the 7Vll INPUT connector. Note that the 

50-Hz lamp is illuminated to indicate the video signal 

field rate. 

e. 0.700 V Calibrator; Set the VOLTS/DIV switch to .700 V 

CAL. The calibrator signal positions the 625/50 waveforms 

so that the blanking level of the upper waveform is located 

0.700 V above the sync tip level of the lower waveform 

(see Fig. 2-f~). If the white reference amplitude of the 

input signal is exactly 0.700 volt in amplitude, the white 

reference 1~vel of the lower waveform should match the 

2-18 
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blanking level of the upper waveform. This measure-. 

ment technique can be used to accurately check the 

blanking to 100% white level of all 525/60 and 625/50 

PAL composite video test signals. 

f. Set the VOLTS/DIV switch to .2 V. Disconnect the 625/50 

PAL signal and reapply the NTSC modulated staircase sig­

nal to the 7Vll. 

2-18A 
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tf. Using the Response Filter Pushbuttons 

a. Setup and control settings: Same as described in step 1. 

b. 15 MHz Position: With the Filter pushbutton switch set 

to the 15 MHz position, the modulated staircase waveform is dis-

played as shown in Fig. 2- This position provides an upper 

flat frequency response to 5 MHz. At -3 dB response is 13 MHz 

and at -20 dB response is 30 MHz. Refer to Fig. 1-2 in the 

Specification section to see the response characteristics in 

graphic form. The fast rolloff eliminates RF and high-frequency 

noise to provide a clear view of composite video waveforms. The 

15 MHz position is used for general observation of TV waveforms, 

for checking frequency response of a TV system when using a multi­

burst signal, for checking transient response and phase when using 

a sin-squared pulse and bar signal. 

c. WIDE-BAND Position: Set the Filter pushbutton sv1itch to 

the WIDE-BAND position. The display will be the same as shown in 

Fig. 2- __ if you are observing a noise-free generator output sig­

nal. In the WIDE-BAND position the filters are bypassed.to provide 

a higher upper frequency response a~,!ollows: 

±0.1 dB,and less than 3 dB down at io MHz. 

Flat to 11 MHz within 

This position is useful 

for checking the amount of noise present on the TV waveforms and for 

checking transient response of fast-rise step waveforms, square waves, 
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and pulses. 

d. 3.58 (MHz) Position: Set the Filter pushbutton switch 

to the 3.58 position. This position removes the staircase from 

the modulated staircase signal so that only the 3.58-MHz modu­

lating bursts of chrominance are placed on the same horizontal 

plane as shown in Fig. 2-__A. Set the VOLTS/DIV switch to 20 mV 

and rotate the VARIABLE VOLTS/DIV control to obtain a 5-division 

chrominance display amplitude. This magnified display permits 

you to make comparisons of chrominance amplitudes to check for 

differential gain. Fig. 2-_B illustrates presence of approxi­

mately 10% differential gain as follows: 

Diff Gain== 
in% 

_A1 ___ A_2 X 100% = 
A1 

5 - 4.5 ::: 
5 

10% 

e. Set the VOLTS/DIV switch to .2 V and the VARIABLE VOLTS/DIV 

switch to CAL. 

f. 4.43 (MHz) Position: This position of the Filter 

pushbutton switch is used to display 4.43-MHz chrominance when 

a 625/50 PAL composite video signal containing chrominance is 

applied to the 7Vll INPUT connector. Mode of operation is similar 

to the 3.58 (MHz) position. 

g. LUM Position: Set the Filter pushbutton switch to the 

LUM position. Note that the 3.58-MHz chrominance component is 

filtered out and only the luminance component (staircase de levels) 

are displayed as sho11n i.n Fig. 2- __ •. This mode of operation is 

useful for checking 1.6~~J~1
~~~

0~nc;;"J{t~i~~~{~~l· gain. If this 

distortion is present, the steps making up the staircase waveform 

will have unequal amplitudes. 

h. Set the Filter pushbutton switch to the 15 MHz position. 
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5~ Selecting Television Lines 

a. Setup and control settings: Same as described in step 1 

except that the composite video signal being applied to the ?Vll 

should also contain a VIT (Vertical Interval Test) signal. The 

VIT signal is helpful in this procedure for demonstrating line 

and field number identification. Set the generator so that the 

VIT signal is applied to line 19 in field 1. 

Fig. 2- is another useful aid to quickly identify line 

and field numbers for the television systems that ~shown. Also, 

it is useful for verifying that the 7Vll has selected the correct 

line and the readout is accurate. 

b. Set the SYNC-TRIG switch to FIELD. Check that the FIELD 

switch is set to 1&3. Set the time-base Time/Div switch to 200 µs 

and the 7Vll LINE SELECTOR switch to 11. Pull the VARIABLE 

VOLTS/DIV knob outward to intensify the line. Note that the 

readout on the oscilloscope crt indicates the line number selected 

as follows: L 011 Fl C. This is interpreted as follows: Line 

11, Field 1, Clamped. 

c. Observe the display while rotating the LINE SELECTOR 

switch toward line 19. Note that as the switch is rotated to 

select each line, the appropriate line is intensified and the 

readout indicates the line selected. Finally, when line 19 is 

selected, this line which contains the VIT signal becomes in­

tensified. 

d. Set the SYNC-TRIG switch to LINE SELECT and push the 

VARIABLE VOLTS/DIV knob in. Note that lin 19 is displayed at the 

start of the sweep. Set the time-base Time/Div switch to 10 µs. 

Observe television line 19 containing the VIT waveform. 

e. Pull the VARIABLE VOLTS/DIV and HORIZ DELAY 2 knobs out­

ward. Use the HORI/DELAY 1 and 2 controls toret the intensified 
I 

zones where you want them. Make sure that the HORIZ DELAY 2 

intensified zone is located at least o.8 division or more to the 

right of the HORIZ DELAY 1 intensified zone. This will assure 
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sufficient delay for proper trie;gering so that the waveform can 

be overlaid as described in part f ofthis procedure. 

f. Set the SYNC-TRIG switch to LINE SEL + HORIZ DELAY. 

Note that the sweep starts at the point on the waveform set 

by the HORIZ DELAY 1 control. Set the time-base 'rIME/DIV 

switch to a sweep rate (2 µs, 1 µs 1 or 500 ns) that will generate 

an overlaid waveform display. The HORIZ DELAY 2 control sets 

the triggering point for the second portion of the waveform that 

overlays the first portion. This mode of operation is useful 

for comparing relative amplitudes of the waveform, particularly 

when checking pulse-to-bar ratios. The second portion of the 

waveform can be turned off anytime by pushing the HORIZ DELAY 2 

knob in. 

g. Set the Time/Div switch to 2 ms. Set the 7Vll SYNC-TRIG 

switch to FIELD and the LINE SELECTOR switch to VAR. Note that 

one of the lines in the field is intensified. Use the VARIABLE 

LINE SELECTOR control to select a line of your choice. The 

oscilloscope readout indicates the line being selected. To view 

the selected line in detail, use the same basic procedure that 

is given in parts d through f. 

h. Set the FIELD switch to 2&4. Repeat part g of this pro­

cedure. When selecting a line in field 2, the 7Vll counter cir­

cuit begins its count with the first full line. This is line 

No. l; the next full line is No. 2, etc. The LINE SELECTOR switch 

settings and the oscilloscope readout follow this numerical 

sequence which is the same sequence as for field 1. To convert 

these line numbers to actual field 2 line numbers that agree with 

those shown in Fig. 2- __ , proceed as follows: 

For 525/60 NTSC and PALM systems, add 263 to the indicated 

line number. For example, if line 15 is selected, the actual line 

number is 278. 

For 625/50 PAL systems, add 3l3 to the indicated line number. 

For example, if line 16 is selected, the actual line number is 

329. 
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i. To return the controls to the same settings as given in 

step 1, set the 7Vll SYNC-TRIG switch to HORIZ and the FIELD 

switch to 1&3. Rotate the HORIZ DELAY l control fully counter­

clockwise and the HORIZ DELAY 2 control /ulTy clockwise, knob 

pushed in. Also, check that the VARIABLE VOLTS/DIV knob is 

pushed in. Set the time-base TIME/DIV switch to 10 µs. 

6. Using the Horizontal Delay Mode 

a. Setup and control settings: Same as described in step l 

except that the full-field composite video signal applied to 

the 7Vll INPUT connector should be a sin 2 pulse and bar signal. 

b. Pull the VARIABLE VOLTS/DIV knob outward. Note that a 

small portion of the waveform is intensified. Use the HORIZ DELAY l 

control to position the intensified zone to the pulse or bar portion, 

whichever comes first, of the waveform. The location of the inten­

sified zone sets the triggering point or delay time where the sweep 

will start when performing part c of this step. 

c. Set the SYNC-TRIG switch to HORIZ DLY and push the VARIABLE 

VOLTS/DIV knob in. Note that the sweep starts where the intensified 

zone was located in part b of this step. The HORIZ DELAY 1 control 

can be used to start the sweep at any point from 5.5 µs to 64 µs 

from the leading edge of line sync. Thus, use of this control in 

conjunction with the VOLTS/DIV and Time/Div switches enables any 

portion of the line to be examined in detail. 

d. Set the SYNC-TRIG switch to HORIZ and pull the VARIABLE 

VOLTS/DIV knob outward. Also, pull the HORIZ DELAY 2 control 

knob outward and check that the control is set about 2/3 of its 

range clockwise. Note that a second intensified zone is located 

to the right of the first one. The HORIZ DELAY 2 control is used 

to vary the location of the second intensified zone and the 

delay time of the second trigger pulse. Set the HORIZ DELAY 2 

control so the second intensified zone intensifies the pulse or 

bar portion, whichever is located to the right of the intensified 

zone. Make sure the second intensified zone is located at least 
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0.8 division or more to the right of the first zone to assure 

proper triggering for obtaining an overlaid display as described 

in part e. 

e. Set the SYNC-TRIG switch to HORIZ DELAY and the time-base 

Time/Div switch to 2 µs. Push the VARIABLE VOLTS/DIV knob in. 

Note that the second portion of the line-rate waveform overlays 

the first portion. The mode of operation is useful for comparing 

the relative amplitude of the pulse with respect to the bar when 

checking the high-frequency transient response of a system. The 

pulse amplitude will be reduced if the high frequency rolloff of 

the system occurs at too low a frequency. 

f. Using the basic procedure just described 1 try some other 

settings of the HORIZ DELAY 1 and 2 controls in conjunction with 

the VOLTS/DIV and Time/Div switch settings to overlay other·selected 

portions of the line-rate waveform. Changing the VOLTS/DIV and 

Time/Div switch settings will expand the display so that details 

of the waveform can be examined. 

g. Return the control to the same settings as given in step l 

as follows: 

HORIZ DELAY l 

HORIZ DELAY 2 

VOLTS/DIV 

Time/Div 

7Vll 

Time Base 

Fully ccw 

2/3 cw, knob pushed in 

.2 V 

10 µs 
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7. Using the AC-GND-DC Input Coupling Switch Positions 

with 75 Q Input 

2-23 

Use the AC, GND, and DC positions of the Input Coupling 

switch in the same manner as a conventional vertical amplifier 

plug-in unit. 

8. Using TRIG Mode of Operation 

In the TRIG position of the SYNC-TRIG switch 9 the video 

sync processing circuits in the 7Vll are not used. Instead 1 

the trigger signal for the time base is derived from the signal 

that is applied to the 7Vll INPUT connector. This method of 

deriving the trigger signal is the same as is used in a con-

ventional vertical amplifier plug-in unit. The TRIG mode is 

useful for obtaining stable displays when viewing Don-composit~ 

video or sync waveforms; cl; ecl-:.i 

9. Using the 1 MQ Input 

The 1 MQ input position of the 7Vll 75Q/l JfiQ pushbutton 

switch enables a probe to be used for coupling signals to the 
T-tf1 ')'t•✓ 

oscilloscope. Any: pas'sive or active probe that can be compen-

sated to match the 20-pF input capacitance and 1 MQ input re­

sistance of the 7Vll can be used. A probe fulfilling this 
pr0(J/'"':~~ 

requirement is the P6O&5A which is supplied with the 7Vll. 

This is a passive probe with l0X attenuation. Refer to the 

probe manual for detailed specifications and a procedure for 

compensating the probe. 

When using the 1 MQ input of the ?Vll, all the features 

previously described except step 3, 11Using the Calibrator 11 , 

apply. The probe is most useful for signal-tracing equipment 

under test, monitoring signals in newly-designed circuits, etc. 
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