Errata
Title & Document Type: 1715A/25A TV Sync Oscilloscope Operating Note
Manual Part Number: 5957-2256

Revision Date: July 1981

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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» o OPERATING NOTE/JULY 1 1

\ ‘1. {NTHODluc'TION. ' . o, Retnove 1716A/1726A top cover from lnslru
' S o 4 ) fnent, and accessory case from top cover. |
i

"y12. This operating note pruvidos «Bpemtnn?, and bcrvxce . : ’ ' ‘ |

Lt " insdempation for the HP Mndell?lﬁA/l?.’.bAOptinnﬂOﬁ Yh. Mark: and drill seope top cover holes using
R v | the/ 'V Sync appecs of the Option 535/6: ;1 and the TV template ns aguide. Nute, preferadle grommet hole of
S SYNC 0 t‘TION». MODIF!L ATION KIT 100 2‘) A o 19 mm (0,75 in.) for ease of power harness m»lullntmn,
. . : s, bt e smaker grommet if tooling limits hole Bizc.
NI 3. DESCRIPTION . ‘ f S ,
L ) , ¢ [Install front and rear panels in frort and rear
7 o 4. ’I*V ‘Sync ()ptmn 005 en 1hlos the 'YIBA/I'T%A " lrumes (cantings). Mount J201 through J204, R201,
RN ‘ osnllosoopes th mmmr on compusite video waveforms, MP20:3, MP203, MP209 on panels as shown in m~chan-
Lo which nids in wiewing. nad menhurlm, videy signals, ical views, ',
_Option 005 is used in severnl (l;ﬂ’crentmnrkothmcludlng Lo d
o ; ~ television, :hbplny systems, und video systems. This ! : NOTE
/' enhanced version of HP 1716A/1726A usullnsmpeb i8 1 Sulder lugs mount on J201 and J204, and
R ‘fréquently found in production, tm,t and doveiupmnnt MDR03 bracket mounts on J202.
[ |
I '? ’1’ [ b d. Install thrended standoffs on instrument top
L L v !NSTALLAﬂQN |N31‘RUCT|QNS FOR 5" cover with 2360-0113 (h 32 % 0,250) serews, Mount PC
[ INS'I ALLING TV sch QPTION board on standoffs using same (H201) scre i,
a'.", C MODIFiCATION KIT 100294, |
o o o b. Mount nssembled front and rear castings on
! \ noy " instrument top cover using five P/N 2200-0105 (4-40 X
)’ "\ ’\ ! 5 MODIFICATION SUMMARY. Modification kit 0.31) pan head screws and one P/N 2200-0166 flat hend
w iy 1 10029A ndds TV SYNC option to existing L7TIBA/1T2HA serew n countersunk hole,

& ‘! ] nac:llosmpcﬁ by the following rteps; : . . ) R
i [ 5 f. Solder the following wires to BNC ronnectors or
) )‘ N a. Rumove 1716A/1T25A top cover and drill h(,],_.,;. a?lde_r Iu.gs and connect square pin connector to squore
\’f ,,“l ’, \|' pe: template (lnst pum-) pms‘mdlcnted. ‘ .

. 1{} ‘ ?l ' . i

‘,':]u‘ o b. Assemble panels and hardware on front and ' NOTE

NI rear castings. \

LY (T Resistor color codes are used to indicate wirn

':', i .‘zr’ )\ c. Mount stando{fs on instrument top cnvenltho;: numbers, : |

1y i~ attach PC poard to standoffs. J A K

v oo D S Yellow (4) vire from TV INPUT BN(" tn square
W d. Install assembled front and rear c%tmgs on pin (1) near A200R4, .

Vi 1T15A/1T25A tnp cover, : L ‘

i ! o ' Loager black (0) wire from solder lug on TV
|, e. Wire BNC connectors nn&’nut t]mn condeet - INPUT BNC to square pin (0) near A200R4.
' power cuble to TV SYNC boord. N ‘ ) ‘
¥ | f f 't Green(b) wire from TV VERTICAL QUT BNC
i f. Connect power harness heh_\[een 1716A/1725A . tosquare pin (6) near ALOOR27,

) and A200 board, then mount cover on 1715A/1725A, '
‘ ‘ T qhorter black (0) wire from solder lug on TV
8 Check per PFRFORMANLETFST : v XE‘:HRICAL OUT BNC to square pin (0) near
: (| AZ0OR""
7. MODIFICATION KIT MATEFIIAL LIST The muterml L _' ‘

. list for modification kit is included in Replaceable Parts . White‘green (95) wire from MAIN TRIGGER

E list. Co o  BNC and to square pin (95) near AZ00C14,
' + B. MODIFICATION INSTRUGTIONS, Perfurm the fob- - White/ ,’(-ilu'..' M) wire to DELAYED TRIGGET

‘ lowing mstructmnb in the sequence that [nllowg C ~ BNC and square nin (8:4) near A2001)1.

Operoting Note Part No, !:957-2266;
Microfiche Part No, 6957-2257
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9, Wire R201 pot with red (2) wirn to centor ‘turm'innl

und the white/rfed (92) wire to terming) cow of center:

terminal when viewed from vesr, Copneet red (2 and
white/red (92) wires to square pins near A200R3. |

10. Install grommet in top cover hole, thep thread

W200 power harness through grommet apc conneel) '

W200 to AZOI T 902 wire toward AZKKY, 7 wire toward
instrument back). !

1. Mount push button MP207 on push button switch
A20081.

12, Connect W200 power harness to 1716A71725A AR
horizantal sweep hoard. Refer to 1715A/1725A Oper-
ating and Service Manuanl List of Hlustrations under
“Service Information, Main Sweep Trigger, /O Assem-
bly A8” to locate ABP2 und ASP3. Conneet violot (Ty wire
to ABP2 Pin 4 (-15 volts). Connect black (0) wire to ARP2
Pin 9 (ground). Connect white/black/red (902) wire to
ABP3 Pin 4 (+1H volts).

13. Check TV SYNC performance per PERFORM-
ANCE TEST.

1. Install TV SYNC top cover, Install 1713A/1725A
top cover onto vscilloscope,

15. OPERATION.

16. Option 005 adds the circvits and controls that
ennble the oscilloscope to trigpger on o composite video
signal and display the signal on either channel A or B,
The oscilloscope’s main time base triggers on the vertical
interval of the composite video signal, which it receives
by connecting the MAIN TRIGGER output BNC to the
Main EXT TRIG input BNC, The delayed time base
triggers on horizontal line syne pulses by connecting the
DELAYED TRIGGER BNC to the Delayed EXT TRIG
input. Composite video signals are connected to the 7510
TV INPUT. They are ne coupled to the TV VERTICAL
OUT BNC with approximately unity gain. TV VERTI-
CALOUT BNC is connected to the oscilloscopes CHAN-
‘NEL A or B vertical INPUT (don't use 5O} coupling).
Figure 1 shows the added controls und connegtors, and n
description of the operation of ench, Refer to the 1716A/
Fi25A Operating and Service Manual for a deseription
. of the remaining controls and indicators.

17. SPECIFICATIONS.

18. The specifications in table | apply to the HP
1715A/1725A Option 005,

19. RECOMMENDED TEST EQUIPMENT.

20. The following test equipment is required in addi-
tion to that listed in the Qperation and Service Monuanl:

Composite TV Sync Signal Generator

Page 2

i
" TV INPUT ‘ )

. Tablel. Option 005 Specifteations

)
Max Input: 5 VRMS (Nued neg syne pulses)

Min Input: 0.25 V pp

750 Input Impedence: =i}

TV CLAMP: AC coupled, neg clamping to
ground ‘

' I |

MAIN TRIGGER élnd DELAYED TRIGGER
Ot tput . :

Rectangular wave with o peak voltoge range
of 0,76 < Vpenk < L.OV

21. PERFORMANCE TEST.

22 The following performince test is in addition to
those in the 1715A/1725A oscilloscopes Operating and
Service Mnnuals.

a. Comeet TV signal generator to TV INPU'T 751}
make the following connections as shown in figure 2and
set oscilloscope controls as follows:

MAIN TIME/DIV |, ....... b e 2.0 msee
" DELAYED TIME /DIV ........... e 10.0 prec
MAIN ..., b e engiged
Delayed TRIG LEVEL ..ol detent
TIME INTERVAL ......... ey AT off
Main Triggering oo i .. FXr
Delayed Triggering ........ Vv Ve EXT

CHAN A VOLTS/DIV .................. ;s required
for ot lenst 2 div display

b, Adjust Mx,\in TRIG LEVEL for stabledisplay. If
astabledisploy is g)laservetl', the field reference portion of
the TV sync cireuitry is operating properly.

i '
e, Try both slope triggering modes + and observe
thut display remains stable.

d. Press DLY'D sweep and observe individual line
sync puldes nre displaved on CRT (ndjust intensity as
needed), ' '

i

e. 'Adjust the TIME INTERVAL STOP poten-
tiometer and observe that line sync pulses move slowly
neross CRT, ‘

f. Set Delayed TRIG LEVEL to obtain n stable
display (Delayed slope select to =). TIME INTLRVAL
STOP potentiometer adjustnmient now provides about
five divisions of descrete delay changes, Adjust SINGLE
LINE SCAN and note the continuous controt of hor-
izontal position.

i

Hetl
e

R R L Lod L B AL
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TV SYNC (Rear View)

@ TVINPUT 760. This input matches theimpedence

of most TV transmizsion lines (750)).

© TV CLAMP. TV CLAMP clamps the composite

video signal to the bottom of the output sync

pulses, This eliminates vertical position shifting

caused by changing viden levels, which allows

viewing of the VITS (Vertical Interval Test Signale)

without vertical movement of the display. Note
TV VERTICAL OUT BiiC 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 pulse ng TIME INTERVAL
STOP potentiometer is turned. To fine tune the
horizontal position in a continuous manner, use
SIGLE LINE SCAN, which nllows a 3to 50 usec
delay window with respect to each delayed trigger
point ‘or yrecise measurements,

0 DELA.YED TRIGGER. Provides n delayed trigger
event derived from ench horizontal linesyne pulse.

o MAIN TRIGGER. Provides n main trigger event
derived from the vertical interval of each field.

© TV VERTICAL OUT. This is the ac coupled and
clamped (if TV CLAMP is engnged) version of the
input waveform connected to TV INPUT 750,

Figure 1. Controls and Connectors

23. TV SYNC OSCILLOSCOPE FUNCTIONS.

24. MAIN TRIGGER. This funttion is useful in both Main

‘and Dly’d Sweep modes. Main trigger locks in on one

complete frame (2 interlaced fields) of video nnd displays
field 1 or field 2. Switching Main POS/NEG { £\}) will
transfer the display to the opposite field in thi frame,
This feature operates similarly in Dly’d Sweep mede.
When jndividual iines are examined in Dly’d, changing
Main POS/NEG (#1’) will display the corresponding
lines in the opposite field. This application is typically
used when inspecting “VITS!" signals. Fo. exnmple,
when viewing the multiburst signal (located on line 17 of
field 1), POS/NEG (.£\') switches the display to the
color bars (line 17 of field 2). .

25. TIME INTERVAL STOP POTENTIOMETER. This
control hus several operating modes that provide numer-
ous useful functions. fn MAIN INTEN mode with TE.IG
LEVELindetent, TIME IPITERVAL STOP continuously

moves the intensified portion of main sweep 1o the
desired area for expansion. The brightened segment
expands to full screen when the DLY'D button is pressed.
In DLY’D mode, the STOP control provides continuous
vernier control of the expand.i region. This allows a
magnified scanning of a waveform to inspect nnd
measure lines or segments of lines. When Dly’d TRIG
LEVEL is in the nondetent position the STOP control

- moves the brightened (MAIN) or expanded (DELAYED)

display in discrete lumps from line syne pulse to line .
sync pulse.

26. DELAYED GATE Outpul (Rear Panel). This output
can be used to superimpose 1in intensified marker on the
video monitor ns a reference for line selection. The
DELAYED GATE Output 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 generates a white
line on the monitor's di‘splny. Setting mnin sweep to 2

Page 3
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“SIGNAL
SOURCE

!

msec/div delayed s‘wue‘p o 5 usec/div nnd selecting.

MAIN INTEN, displays a nnrrow white line across the
screen of the monitor. The width of the white line varies
with the Dly'd sweep speed, and the position of the white
line can be adjusted with the STOP potentiometer, The
amplitude of the vidco signal may be DC offset by the
delayved gate signal, which will give an intensified and
DC offset (MAIN INTEN) marker.

~ 27. REPLACEABLE PARTS.

28, Table 2 lists the replnceable parts for Option 005,
and figure 3shows themechanical view. Refer to Section
VIin the oscilloscope Operating and Service Manual for
other parts and for ordering information.

'29. SERVICE. o

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

31.'THEORY GF OPERATION.

32, Refer 1o 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 indi-
. vidual horizontal line sync pulses. TV Sy ae Separator,
~ A200, converts the composite video signaltoa fieldsync
|

™
SELECT UC COUPLING
‘ . INPUT
o , : !

Figure 2, TV Syne Hookup

L . -
reference to the main time base, and alinesyncreference
to the delayed time base.

33. The composite video signal is ac coupled through
AZ00CH and clamped by A200CR1, if switch A20081 is
pressed, from the TV INPUT to the TV VERTICAL
OUT. ;

34, After amplification, level shifting, and clamping,
the composite video signal is applied to Stripping
Amplifier A200Q3. With the emitter connected to ground,
all video information is removed leaving only negative
Koing composite sync pulses at the collector. A200U1
triggers on the negative going transitions of each line
sync pulse to produce o positive going pulse which is
delayed ahout 40 us from trigger source and has a
variable width controlled by SINGLE LINE SCAN
R201. As potentiometer R201 is adjusted, the width
varies at the trailing edge from approximately 3 usec to
50 usec. If the oscilloscope is set for triggered delayed
sweep with a negative slope, adjusting SINGLE LINF,
SCAN provides & fine tuned delny of the triggered
waveform.

35, The Field Sync Integrator filters vut the line syne
pulses and integrates the vertical interval serrated
pulses into a positive trigger that is applied to the clock
input of A200U2, The output of A200U2is a square wave
with each half-cycle synchronous to a vertical interval
of a field. Changing POS/NEG ( #.*:) from oneslope to
the other changes the main time basc trigger reference
from one field to the other.




Maodels 1715A/1726A

Table 2, Option 005 Replucéablc Parts :

Ref. Deslg. HP PertNo. | S| aty Description
A200 © 01715-66501 6| 1 | BDASSYTV SYNC
* H200 2200-0762 9 MS 4-40 0.250 LG
H201 1600113 21 p | M36320.250 LG
R *(Qtyx 10 for Retrofit)
H202 2400-0103 21 2 | MS 4400260 LG
H03 2200-0166 7] 1 | MS4-4L03121G
H204 22000105 §1 6 | MS 0031 1G
H205 2050-0072 31 1 | NUTH 1/4-32 0,062
H206 2950-00-12) 5| 4 | NUTH 3/8320.003
H207 2190-0016 3l 2 [ wiL 477 .607 .02
H208 0360-16:32 9| 2 | LUGSOLDER
t1209 0400-0001 1} 1 | GROMMET 0.7650
H209 0400-0010 21 1 | GROMMET 0.376
. *(Retroftt)
: H210 0380-0112 t:[ 5 | HEX SPACER 6-32 X .600
! ‘ *(Retrofity
oo ADD J201 1250-0118 : 1 CONNRF BNC BHDJ
_ ‘\ /| ADD J202° 1250-0118 3 CONNRF BNC BHDJ
L "1 ADD J204 12500118 3 CONNRY BNC BHDJ
ro & ADD J204 1250-0118 3 CONNRF BNC BHDJ
*« § DELETE | MP25 01720-04120 21 1 | COVERTOP.STD '
YR DELETE | MP&5 15400202 91 1 | CASE ACCESSORY
o '.\f ADD MP201 01715-00203 71 1 | FRTPNLTV SYNC
. T "ADD MP202 0171500204 8| 1 | REARPNLTVSYNC
o ADD MP203 0171501201 7] 1 | BRACKET-REAR PNL
N L MP204 01715-04101 2] 1 |TOPCOVERSCOPE
B 2 , (Option 005)
"I ADD MP204 0171504102 3| 1 | TOP COVER-SCOPE
_ . (Option 534/635, which is the Option 005 and DVM)
o . .
* ADD MP205 01715-04103 41 TOP COV-TV SYNC
ADD MP206 01726-20503 6| 2 | FRAME REAR
ADD MP207 0370-0603 41 1 | P.B.MGRAYSQ
ADD MP208 -0370- 1005 2| 1 | KNOB-JADE GREY
ADD MP209 0370-2626 H | 1t |BEZEL-PBGRAY
ADD MP210 1540-0325 9| t |CASECRVGHANDLE
ADD R201 2100-1630 9|1 [RVCCC200K
ADD . W206 01715-61601 71 1t | CABLE-POWER
= ] ADD w207 8160-0298 5| 1 |*WIRE 2t GA GRN
! [ ADD W208 8150-0299 6| ! |*WIRE 24 GA YEL
"‘ADD W209 8150-0301 1 1 |*WIRE21GARED
ADD W209 81560-0303 3| 2. |*WIRE 24 GABLK "
g ADD w210 81601038 13| 1 |*WIRE 24 GA WH.-RED
a3 ADD walil 8150-1040 171 1 | *WIRE 24 GA WHT-YEL
t ADLD w212 8150-1041 18] 1 |*WIRE 24 GA WHT-GRN
} . ADD A200 01715-66501 6] 1 |BDASSYTVSYNC
ADD A200C1 0160'2/955 9 | 3 |CFCEO0.01 UF 100V

Pageb



Models 171A/1725A

Tahle 2, Option 005 Repilaceahle Parts (Cont'd)

Action | Ref, Deslg. HP PartNo. | S| aty Description : |
ADD A2000C2 0180-0116 1| 2 CFTAG8U 3BV I .
ADD A200C3 O160-2066 9 CF CE 0.01 UF 100V
ADD A200CH 0160-2055 9 CF CF, 0,01 UF 100V
ADD A200CH D160-0576 651 1 CF 0,1 UF 200 50V
ADD A200CH 0180-0116 1 CFTA 6.5 U 35V
"ADD | A200C7 0140-0204 1] 1 CF M1 47P 600V -
©ADD A200C8 0160-3456 6] 2 CF CE 1000 1KV
ADD A200CH 0160-0939 41 1 CF M 430P 300V
ADD A200C10 0140-0199 61 1 CF MI 24300 300V
ADD A200C11 0140-0191 5 2 CF MI 66P 300V
ADD A200C12 0160-3457 71 2 | CF 2000 PF 250 VDC
ADD .200C13 0160-3457 7 CI’ 2000 PF 250 VDC
ADD A200C14 0160-3456 6 CF CE 1000 1KV
ADD A200C15 0140-0191 8 CF MI 56P 300V
ADD | A200CRI 1901-0040 1{ 1 DGP SI 30 200M
ADD ] A200CR2 1901-0518 8l 1 DIO-SCHOTTKY
ADD | AZ00CR? ' 1901-0535 9] 1 DIODE SCHOTTKY
ADD . A200J 1 1251.5971 Bl 1 CONN-WAFER 3
ADD A200Q1 1854-0215 1{ ® QN S PL © 2N3904
ADD AZ00Q2 18530006 21 2 QP S 'S 5 2N3%06
"ADD A200003 1854-0216 1 QN S PL b 2N3904
ADD | A2000Q4 185:3-00:36 2 QP S PL 5 2N3906
ADD A200R1 06832225 : 1 RF 0.25 CC 2200 5 .
ADD A200R2 06831005 ]l 2 | RFOZCCI06
ADD A200R3 068:3-1005 b REF0.25 CC 1056 ,
ADD A200R4A’ 0757-0710 4] 1 RF 0.25 MF 75 1 .
ADD A200R5 06832700 i) 1 RF 025 CC 27 5
ADD AZ00R6 0757-0280 31 2 RF .12 MF 1K 1
ADD A200R7 0757-0442 9| 8 RF 0.12 MF 10K 1
ADD A200R8 0757-0457 6 2 RF 0,12 MF 47.5K 1,
ADD AZ00R9 0757-0200 71 1 RF 0.12 MF 5.62K
ADD . A200R10 0757-0401 ol 1 RF 0.12 MF 100 1 F
ADD A200R11 0757-0280 : RF 0.12 MFF 1K 1 '
ADD A200R12 0767-0459 81 3 RF 0.12 MF 56.2K 1
ADD A200R13 0757-0442 9 RF 0,12 MF 10K 1
“ADD AZ200R14 07570457 6 RF (.12 MF 47.5K 1 ; '
ADD A200R15 07570442 9 RF 0.12 MFF 10K 1 ‘
ADD A200R16 07670465 | 6| 1 PRFOI2MF 100K 1 ' ‘
ADD A200R17 0767-0458 1 2 RF 0.12 MF 51.1K 1
ADD A200R18 0767-0442 9l . RF 0,12 MF 10K 1
ADD A200R19 07569-0442 9 RF 0.12 MF 10K 1
ADD A200R20 0757-0459 8 RF 0.12 MF 56.2K 1
ADD A200R21 © 0767-0459 8 RF 0.12 MF 56.2K 1

Page6
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Table 2 Option 003 Repleceable Parts (Cont'd)

Maodels 1716A/1T26A

Actlon Rel. Deslg. HP PartNo. |5 aty Description
ADD A200122 0698 4530 B8] 1 | RF 232K OHM 1
ADD A200R23 07670450 9 1 [RFOIZMF 221K 1
ADD A200R24 O7R7-0442 ) RF 0,12 MF 10K 1
ADD A200R25 0757-0458 7 RF 0.12 MF 611K 1
ADD AZ00R26 0757-0442 9 RF 0.12 MF 10K 1
ADD AZ00R27 OTHT-0442 9 RF 0,12 MF 10K 1
ADD A20081 3101400 51 1 | SWPB2POLE 1 STA
ADD A200U1 18201485 8 1 | 1CMM74C221N
ADD A200U2 1820-0039 5 1 | ICDUALDFF
ADD A200VRI 1902.0041 4| 1 | DZ5.115400M
ADD A200XU1 1200-0607 0 1 | SOCKETIC 16 PIN
ADD A200XU2 1200-0678 7] 1 | SOCKETIC 14 PIN

* Points out those portions of the parts list which refer to parameters which are unique to the TV SYNC RETROFITKIT.
j
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Figure 3. Mechanical View
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- SYNC SEPARATOR
P70 AB ) Ty l A200 TV SYNC SEPARATO |
\l 42
P/0 P3 w200 | A2 ?‘@_ﬁ W
I 0 10 RS \ auTPuT
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