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1. INTRODUCTION.

2. This operating note provides operating and service
information {or the HP Models 1715A/1725A Option
005 and the TV Sync aspect of the Option 535/534.

3. DESCRIPTION.

4. TV Sync Option 005 enables the 1715A/1725A
oscilloscopes to trigger on composite video waveforms,
which aids in viewing and measuring video signals,
Option 006 is used in several diffarent markets including
television, display systems, and video systems. This
enhanced version of HP 1716A/1725A oscilloscopes is
frequently found in production, test, and developinent.

5. OPERATION.

6. Option (05 addsthecircuits and controls that enable
the oacilloscope to trigger on a comnosite video signal
and display the signal on either channel A or B. The
ascilloscope’s main time base triggers on the vertical
interval of the composite video signal, wh.ich it receives
by cennecting the MAIN TRIGGER output BNC to the
Main EXT TRIG input BNC. The delayed time base
trigirers on horizontal line svne pulses by connecting the
DELAYED TRIGGER BNC to the Delayed EXT TRIG
input. Composite video signals are connected to the 750}
TV INPUT, They are ac coupled to the TV VERTICAL
OUT BNC with approximately unity gain. TV VERTI-
CAL OUT BNC is connected to the oscilloscope’s CHAN-
NEIL A or B vertical INPUT (don't use 501} coupling).
Figure 1 shows the added controls and connectors, and a
description of the operation of each. Refer to the 1715A/
1725A Operating and Service Manual for a deseription
of the remaining controls and indicators.

7. SPECIFICATIONS.

8. The specifications in table 1 apply to the HP Model
1715A/1725A Option 005.

9. RECOMMENDED TEST EQUIPMENT.

10, The following test equipment is required in nddi-
tion to that listed in the Qperation and Service Mnnual:

Composite TV Syne Signal Generator

11. PERFORMANCE TEST.

12, The following performance test is in addition to
thosze in the 1T15A/ 1T25A oscilloscopes Operating and
Service Manuals.

. OPTION 005

" (For HP Models 1715A/1725iA) :;;:E;ﬁ':'
TV SYNC OSCILLOSCOPE

NOTE/AUGLIST 1983
Table 1. Option Specifications

TV INPUT
Max Input: 5 VRMS (Need neg sync pulses)

OPERATING

Min Input: 0.256 V p-p
7501 Input Impadence: +3%

TV CLAMP: AC coupled, neg clamping to
ground

MAIN TRIGGER and DELAYED TRIGGER
Output

Rectangular wave with & penk voltage range
of 0.75 < Vpeak < 1.0V

a. ConnectTV signal generator to TV INPUT 730
make the following connections asshown in figure ? and
set oscilloscope controls as follows;

CMAINTIME/DIV ... 2.0 msee
DELAYEDTIME /DIV ...oveein s, 100 psee
MAIN engaged
Delayed TRIG LEVEL ............vvvvniet Detent
TIME INTERVAL ...........ccoovvienin. M off
Main Triggening ..........vviiiiiniiiirnennss EXT
Delayed Triggering ...........covviianiin.n. EXT
CHAN AVOLTS/DIV .....oovvinen 1y required

for at least 2 div display

b. Adjust Main TRIG LEVEL for stable display. If
astabledizplay is observed, the field reference portion of
the TV sync circuitry is operating properly.

c¢. Try both slope triggering mades *+ and nbserve
that display remains stable.

d. Press DLY'[Y sweep and observe individual line
sync pulses are displayed on CRT (adjust intensity ns
needed).

e. Adjust the TIME INTERVAL STOP sotentio-
meter and ohserve that line syne pulses move slowly
across CRT.

f. Set Delayed TRIG LEVEL to obtuin a stuble
display (Delayed slope select to -). TIME INTERVAL
STOP potentiometer adjustment now provides discrete
delay changes. Adjust SINGLE LINE SCAN and note
the continuous control of horizontal position.
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O 7TV INPJUT 750. This input matches the
impeden ¢ of most TV transmission lines (7501),

€ TV CLAMP. TV CLAMP clumps the composite
video signal to the bottom of the output sync
pulses. This eliminates vertical position shifting
caused hy changing video lr-els, which allows
viewing of the VITS (Ver..cal Interval Test
Signals) without vertical movement ofthe display,
Note, TV VERTICAL QUT BNC must be used to
provide clamping.

© SINGLE LINE SCAN. In DLY'D display mode,
with the delayed time base in neg slope triggered
mode (TRIG LEVEL in nondetent), the expanded
portion of the waveform jumps from line sync

pulse to line sync pulne as TIME INTERVAL
STOP potenhometer is turned. To fine tyne the
horizontal position in a continuous manner, vse
SINGLE LINE SCAN, which allows i i3 to 50 prec
delay window with respect to each delaved trigger
point for precise measurements,

DELAYED TRIGGER. Provides a delayed trigger
event derived from each hovizontal linesyne pulse.

MAIN TRIGGER. Provides a main trigger event
derived from the vertical interva! of ench field.

TV VERTICAL QUT. This is the ac coupled and
clamped (if TV CLLAMP is engnged) version of the
input waveform connected to TV INPUT 755).

Figure 1. Controls and Connectors '

13. TVSYNCOSCILLOSCOPEFUNCTIONS.

14, MAIN TRIGGER, This function is useful in both Main
and Dy'd Sweep modes, Main trigger locks in on one
complete frame (2 interlaced fields) of video and displays
field 1 or field 2. Switching Main POS/NEG ( £ 1 ) will
transfer the display to the oppocite field in the frame.
This feature operates similarly in Dly'd Sweep mode.
When individual lines are examined in Dly'd, changing
Main POS/NEG ( 7 1 ) will display the corresponding
lines in the opposite field. This application is tvpically
used when inspecting “VITS" signals. For example,
when viewing the multiburst signa! (locatedon line 17 of
field 1), POS/NEG ( 5\ ) switches the display to the
color bars (line 17 of field 2).

15. TIME INTERVAL STOP POTENTIOMETER. This
control has several operating modes that provide numer-
ous useful functions. In MAIN INTEN mode with TRIG
LEVEL indetent, TIME INTERVALSTOP continuously
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moves the intensified portion of main sweep to the
desired area for edpansion. The brightened segment
expautds to full sereen when the DLY’D button is presaed.
In DLY'D) mede, the STOP contraol pro\ude" continuecus
vernier mntml of the expanded region. This allows n
magnified scanning of n waveform to inspect and
measure lines or segments of lines. When Dly'd TRIG
L FV[-.I is in the nondetent position the STOP control
moves the brightened (MAIN) or expanded (DELAYED)
display in discrete j jumps from lize sync pulse to line
sync pulse.

16. TELAYED GATE Output (Rear Panet). This vutput
can be used to saperimpose an intensified markee on the
video monitor as a réference for line selection. The
DELAYED GATE Qutput is connected to the monitor
with a BNC "T™ connector where the video signal source
feeds into the monitor, thus superimposing the delayed
gate output on the video signal. This Kenerates n white
line on the monitor's display. Setting main sweep to 2
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Figure 2. TV Sync Hookup

msec/div delayed sweep to 6 psec/div and selecting
MAIN INTEN, displays a narrow white line across the
gereen of the monitor, The width of the white line varies
with the Dy'd sweep speed, and the position of the white
line can be ndjusted with the STOP potentiometer. The
amplitude of the video signal may te DC offset by the
delayed gate signal, which will give an intensified and
'DC offset (MAIN INTEN) marker.

17. REPLACEABLE PARTS.

18, Table 2 lists the replacenble parts for Option 005,
and figured shows themechanical view, Peferto Section
V1in the oscilloscope Operating and Sevvice Manual for
other parts and for ordering information,

19. SERVICE.

20. MANUAL CHANGES. When the 1715A/1725\ Oper-
ating and Service Manual has been changed to inclede
the information in this operation note, the manual
applies to Option 005,

21. THEORY OF OPERATION.

22 Refer to figure 4 and 5. The TV Sync Separator
provides additional circuits to allow triggering on a
composite video signal. The Main Time Sweep triggers
on a field reference pulse derived from the vertical
interval, and the delayed time base triggers on indivi-
dual horizontal line syne pulses. TV Sync Separatur,
ALU0, converts the cnmpn;;ile video signaltoa field synce

reference to the main time base, and a inesyne reference
to the delayed time base,

23, The composite video signal is ne coupled through
A200C5H and clamped by A200CR]1, if switch A20081 is
pressed, from the TV INPUT to the TV VERTICAL
OUT.

24.  After amplification, tevel shifting, nnd clamping,
the composite video signal is applied to Stripping
Amplifier A2000)3. With the emitter connected to ground,
ull video information is removed leaving only negative
going composite sync pulses at the collector. A200U}
triggers on the negative going transitions of ench lne
sync pulse to produce a positive going pulse which is
delayed about 40 us from trigger source and has a
varinble width controlled b, SINGLE LINE SCAN
R201. As potentiometer R20% is adjusted. the width
varies at the trailing edge from approximately 3 usee to
50 psec. If the oscilloscope is set for triggered delayed
sweep with a negative slope, adjusting SINGLE LINE
SCAN provides n fine tuned delay of the trigpgered
waveform.

25, The Field Sync Integrator filters out the line syne
pulses and integrates the wvertical interval serrated
pulses into a positive trigger that is applied to the clock
input of A200U2, The outpet of A200U2is a square wave
with each half-cycle synchronous to a vertieal interval
of a field. Changing POS/NEG ( £ 1 ) from one slape to
the other changes the main time base trigger reference
from one field to the other.

Pivgre 8
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Table 2. Option 005 Replaceable Parts

Aclion | Ret. Desig. HP Part No. o| ay Description
ADD A200 01716-66501 61 1 BI} ASSY-TV SYNC
ADD H200 2200-0762 9] ‘6 MS 4-46 0.250 1.G
ADD H201 2360-01 13 21 5 MS 612 0,250 LG
ADD H202 2200-0103 vl 2 MS 440 0.250 1.G
ADD H203 29200-0166 71 1 MS 440 0.312 LG
ADD H204 2200-0105 41 b MS 4-10 0.31 LG
ADD H2Ch 2050-0072 3l 1 NUTH 1/4-32 0062
ADD H206 2950.004:3 8] 4 NUTH :3/8-32 0,093
ADD H207 2190-0016 3 2 WIL. 377 .507 .02
ADD H208 0:360-1632 ol 2 LLUG SOLDER
ADD H206 0400-0001 1] 1 GROMMET (.750
ADD J201 1250-0118 31 4 CONNRF BNC BRDJ
ADD J202 1250-0118 3 CONNRF BNC BHDJ
ADD J20:3 ‘ 1260-0118 3 CONNRF BNC BHD)
ADD J204 1250.01 18 3 CONNRF BNC BHDJ
DELETE | Mp2. 01720-04120 81 1 COVER-TOP-STD
DELETE | MP85 1640-0292 9] 1 CASE ACCFSSORY
ADD MP201 171500203 71 1 FRT PNL TV SYNC
ADD MP202 0171500204 8l 1 REAR PNL TV SYNC
ADD MP203 0171501201 71 1 BRACKET-REAR PNI,
ADD MP204 01716.04101 21 1 TOP COVER-SCOPE (Option ({)5)
ADD MP204 0171504104 5l 1 TOP COVER-SCOPE (Option 534/515,

which is the Option 005 and DVM)
ADD MP205 0171504103 i1 1 TOP COV-'FV SYNC
ADD MP206 01726-20603 5l 2 FRAME REAR
ADD MP207 0370-0603 1] 1 P B. M GRAY SQ
ADD MP208 0370- 1005 2] 1 KNOB-JADE, GREY
ADD MP209 0:370-2626 51 1 BEZEL-PB GRAY
ADD MP210) 1540-00 5 9] 1 CASE CRVG HANDLE
ADD R201 2000-1530 al 1 RV CCC 200K
ADD W206 C1715-61601 71 1 CABLE-POWER
ADD A200 0171566501 6] 1 BD ASSY-TV SYNC
ALD A200C1 G160-2055 9] 3 CF CE 0.01 UF 100V
ADD A200C2 0180-0116 1| 2 CFTA 68U 35V
ADD A20003 0160-2055 9 CF CE 0.01 UF 100V
ADD A2000C4 0160-2055 9 CF CE 0.01 UF 100V
ADD A200CH 0160-0576 51 1 | CF0.1UF 20% 50V
ADD A20006 0180-0116 1 CFTA 68U 35V
ADD A200C7 0140-0204 4] 1 CF M1 47P 500V
ADD AO8 016013156 6] 2 CF CE 1000 1KV
ADD AR20009 O0160-00:39 4 1 CF MI 430P 300V
ADD A200C10 0140-0199 6] 1 CF MI 240P 300V
ADD A200C11 0140-0161 3 2 CF MI 56P 300V
ADD A200C12 0160-3457 71 2 CF 2000 PF 250 VD)C
ADD A200013 0160-3457 7 CF 2000 PF 250 VIIC
ADD A200C14 0160-3456 6 CF CE 1000 1KV
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Table 2. Option 005 Replaceable Parts (Cont'd)

1200-0%518

4
S

Aciton | Rel.Desig. | HPPartNo. | S| Qty Description
ADD AZCED DT40-0191 8 CF M1 56P 300V
'AID A2HNICK) 1001-0518 Bl 1 DIO-SCHOTTKY
Al A200CR2 19010040 L)1 DGE SI 30 200M
' ADD AROCR: 1901-05:35 I LIODE SCHOTTKY

"ADD A20001 12515071 L3 I CONN-WAFER 3
ADD A20001 IR54-(1215 N QN S PL 5 2N:3004

SJADD A2 1800016 20 2 QP S PS 5 2N906

CADD A200003 1854-0215 1 QN § PL 5 2N3904
ADD AZ00Q4 LBR- (6036 2 QP S PL 5 2N3906
ADD A200R1 OGR-2225 3 1 RF 0.25 CC 2200 5
ADD A200R2 O6RI-1005 5| 2 RF 0.25 CC 105
ADD A200R3 0683-1005 5 RF 025 CC 105
ADD AZ00R4 0757-0710 a1 RF 0.25 MF 75 |
ADD AZORS 0683-2705 411 RF 0.25 CC 275
ADD A200R6 O757-0280 31 2 RF 0.12 MF 1K |
ADD A200R7 0757-0442 9| 8 RF 0.12 MF WK |
ADD A200R8 O7H7-0457 6] 2 RF 0.12 MF 47.5K 1
ADD A200R9 OTHT-020 71 1 RE 0.12 MF 5.62K
ADD A200R10 0757-0401 0f 1 RF 0,12 MF 100 1
ADD A200R11 0757-0280 h RF 0.12 MF 1K 1
ADD A200R12 07570459 3 RF 0.12 MF 562K 1
ADD A200R13 0757-0442 9 RF 0.12 MF 10K 1
ADD AZ00R14 0757-0457 6 RF 0.12 MF 475K 1
ADD A200R1H 07570442 9 RF 0.12 MF 10K 1
ADD A200R16 0757-0465 6] 1 RF 0,12 MF 10K 1
ADD A200R17 07570458 71 2 RF 0,12 MF 511K 1
ADD A200R18 0757-0442 9 RE 0.12 MF 10K 1
ADD A200R19 0759-0442 9 RE (.12 MF 10K 1
ADD A200R20 0757-0459 8 RF 0.12 MF 56.2K 1
ADD A200R21 0757-0459 8 RF 0.12 M 56.2K 1
ADD A200R22 0698-4530 8 1 RF 232K OHM |
ADD A200R23 0757-0450 9l 1 RF 0.12 MF 221K 1
ADD A200R24 0757-0442 9 RE 0.12 MF 10K 1
ADD A /25 0757-0458 7 RF 0.12 MF 511K 1
ADD Al JR26 07570442 H RFOJ2ME 10K 1
ADD A200R27 O7H7-0442 9 RF 0.12 MF 10K 1
ADD A200S) 3101-1400 5 1 SWPEB 2 POLE 1 STA
ADD A200U1 1820-1485 Bl 1 IC-MM74C22IN
ADD AZ00U2 1820-0%39 5 o1 IC DUAL D FF
ADD A200VRI 1402004 1 a1 D7 5.11 5 400M
ADD A200XU1 1200-0607 0l SOCKET-IC 16 PIN
ADD A200XU2 7] 1 SOCKETIC 14 PIN

Madels 1715A, 1725A Opt 007

Figure 3.

Mechanical View
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