Section 8—7104

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols and Reference Designators

Electrical components shown on the diagrams are in the following units unless noted otherwise:

Capacitors = Values one or greater are in picofarads (pF).
Values less than one are in microfarads (uP).

Resistors Ohms (£2).
Symbols used on the diagrams are based on ANSI Standard Y32.2-1975.

Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic function per-
formed and may differ from the manufacturer’s data.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assembly, separable or repair- H Heat dissipating device (heat RT Thermistor
able (clrcult board, etc.) sink, heat radiator, etc.) S Switch
AT Attenuator, fixed or variable HR Heater T Transformer
B Motor HY Hybrid circult TE Thermocouple
BT Battery J Connector, stationary portion TP Test point
C Capacitor, fixed or varlable K Relay u Assembly, inseparable or non-
cB Circult breaker L Inductor, fixed or variable repairable (integrated circuit,
CR Diode, signal or rectifier LR Inductor/resistor combination etc.)
DL Delay line M Meter v Electron tube
DS Indicating device (lamp) P Connector, movable portion VR Voltage regulator (zener diode,
E Spark Gap Q Transistor or silicon-controlied etc.)
F Fuse rectifler Y Crystal
FL Filter R Resistor, fixed or varlable z Phase shifter

The following special symbols are used on the diagrams:

Cam Switch Closure Chart

Internal Screwdriver Adjustment

Test Voltage

Plug to E.C. Board

Panel Adjustment

ms/
SHEL

1| RIS

Plug Index

Modified Component—See Parts List

Refer to Waveform

— Refer to Diagram Number

+ TO DIAG

SEL Value Selected at Factory
‘—’;I—::;’::;/ Coaxial Connector
Q?—Tg Panel Connector
| Ql4
) -2V
Etched Circuit Board Outlined
/ in Black

Assembly Number
!
Schematic Name and Number
s
VERTICAL AMPLIFIER <D™ o

Board Name

3



A17 A19

A21

VERTICAL HORIZONTAL v
AMPLIFIER AMPLIFIER Z-AXIS
Shown on diag. Shown on diag. Shown on diag.
9,11 12
A26
~FAN MOTOR
A18 Shown on diag.
TERMINATION 15
Shown on diag
A28
X-Y DELAY
COMPENSATION
Shown on diag.
16
A25
LOW-VOLTAGE
REGULATOR
Shown on diag.
HIGH VOLTAGE 1415

Shown on diag.
12,13

Al

A20 e
, > FRONT PANEL
GRATICULE \ ” Shown on diag.
LIGHTS 2712
Shown on diag. o
2
A2 A16
DISPLAY VERTICAL CHANNEL
CONTROL SWITCH
Shown on diag. Shown on diag.
2,13 8
A A23
INVERTER
MODE SWITCH Shown on diag.
Shown on diag. A24 14
RECTIFIER
A3 Shown on diag.
A TRIGGER A27
S L
OURCE LIGHT PROTECTION
CIRCUIT
/hown on diag.
6 .
A15
——READOUT SYSTEM
Shown on diag.
6
Al4
TRIGGER
SELECTOR
Shown on diag.
2,5
%6 A13
B TRIGGER AT-ABA. MAIN Lo i
- - Shown on diag.
SOURCE LIGHT A A ER: INTERFACE LY
Shown on diag. Shown on diag. Shown on diag.
y 3 2,345,13
2314-260

Figure 8-1. Location of circuit boards in the 7104.
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Lt B el
PLASTIC-CASED TRANSISTORS

SINGLE
INDEX

METAL-CASED TRANSISTORS

TAB

SIGNAL DIODE

PLASTIC-POWER
TRANSISTORS

LIGHT EMITTING
DIODE (L.E.D.)

DARLINGTON
TRANSISTOR

INTEGRATED CIRCUITS

3

(1988-26) 2314-34

Figure 8-2. Semiconductor lead configurations.
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VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise (READOUT INTENSITY at OFF); VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.
No plug-in units were installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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Figure 8-3. A1—Front Panel circuit board assembly.

A5
MODE SWITCH
Shown on diag.

A1
FRONT PANEL
Shown on diag.
2,7 12




Locator for Figure 8-3. A - c
CKT GRID CKT GRID CKT GRID "
G NO COORD | NO COORD | NO COORD
c1901 5B Q1910 &C R1957  4E
c1904 5B Q1916  4cC R1958  2E 1
C1906 5B Q1928  3C R1959  4E :
C1908  5C Q1934 3D R1960  3E A |
c1914  4C Q1938 3C R1961  3E ;
c1916  4C Q1942 1D R1962  3E
c1918  4C Q1943  1C R1963  4€
- Jc1919 4ac Q1946 1C R1964  4E
c1920 3B Q1956 4D R1966  4E
c1921 38 Q1970  4E R1966  4E 2
Cc1935 2D Q1974  2E R1967  5E
c1938 3D Q1978  2F R1968  BE
C1950 1E Q1980 26 R1969  SE
c1962 2D Q1982  2E R1970  SE
J c1963  1E Q1994 5G R1971  3E
C1956  2E Q1996  &F R1972  BE
C1956  2€ Q1998  2F R1973  4E
Cc1968  SE Q1999 1F R1974  3E 3
Cc1969 5D R1976  3E
c1971  3F R301 4D R1976  BE
c1982 2G R1900 4B R1977  4E
c1984 3F R1901 5B R1979  4F
c1986  4F R1902 4B R1980 1E
-] |C1990 1E R1903 5B R1981  2E
C1993 . 5F R1906 5B R1982 2F
C1994  BE R1906 4B R1983  3F - )
C1995  2F R1908  4C R1985  4F
C1996  2F R1909 5D R1986  4F
c1997 2F R1910 6D R1987  5F
R1911 3B R1988  1E
CR1900 3B R1914 4C R1989 1E
—1 |crigo2 38 R1916  4C R1990 1F
CR19168 4C R1916  4C R1991  5F
CR1918 4D R1917 4D R1992  BE 5
CR1922 2B R1918 4D R1993  4F
CR1923 2C R1919 4B R1994  4F -
CR1927 3C R1920 3B R19956  4F
CR1928 3C R1921 3B R1996  2F
_ CR1929 3C R1922 1B R1997  2F
2314-261 CR1946 1D R1923 28 R1998 1F
CR1947 1D R1924 2B R1999 1F
CR1948 1D R19256 1B (=1
CR1963 4E R1926  3C S1900 48
CR1971 3F R1927 3C S1906  &C
CR1972 4E R1928 2D 1910  5C l | ]
CR1974 3E [ R1929 3cC §1916  3C -
CR1991 4F R1930 3C 51920 3C
1 CR1992 3F R1931 3D $1924 2C
| CR1993 4F R1932 4D $1930 3D I
i CR1994 4F R1933 3D $1940 2D CKT
; CR1998 2F R1934 3D NO
| R19356 3D TP1911  4F | SE——
| J1917 4D R1936 2D TP1926 2C
J1924  3cC R1937 20 TP1952 2D . €324
J1943 1D R1938 2C TP19658 4D €325
Jiggz  2c R1940 2D TP1962 2E c326
R1941 2D TP1968 6E c376
L1995  2F R1942 1D TP1970 4E c384
L1996  1F R1943 1D TP1986 4F C386
L1997  2F R1944 1C TP1992 4F ,
R1945 1C CR342
P1900 2D R1946 1C U1962  2E CR362
P1904 IF R1948 1D U1958  3E CR386
P1909 1G R1960 1E U1968  BE
P1910 6D R1951 1E U1970  3E J301
P1917 6D R1952  4E u1986  3F J392
R1963 1E u1992  5F ;
PT1991 4F R1954  3E L387
R1956  2F VR1910 5C
Q1908 5C R1956 3D P302
P303
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Figure 8-4. Ab—Mode Switch circuit board assembly.
CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID .
NO COORD | NO COORD | NO COORD | NO COORD | NO COORD
e e e ————— e et
C324 3C P304 1D R326 2J R376 4AC $345 3F
€325 2A P305 2G R341 3H R380 2C 8365 3J
C326 2J P306 4H ‘R342 3i R381 3C $395 3A
C376 3C P308 3A R343 3l R382 ,1C
C384 2B P309 2E R3456 3H R383 1B TP362 . 3D
C386 28 P310 21 R346 3i R384 2A TP363 2F
o P318 2H R347 3E R385 2C TP365 2H
CR342 3! R361 4] R386 28 TP366 2H
CR362 31 Q342 3H R362 3J R387 2B TP367 2H
CR386 2B Q346 3H R363 k] R392 2B TP368 2G
Q362 3l R365 3i R393 3B TP369 2H
J301 1c Q366 3l R366 3J R394 38
J392 3B Q376 3c R367 44 R395 3B U352 21
Q382 3C R368 3H R396 3B U362 2H
L387 3A Q384 3C R372 2C R397 3B U364 3G
R373 2B - . U366 3G
P302 2G R324 2J R374 2C 8315 - 4H U368 3H
P303 2F R3256 2J R3756 2C | S3256 4D
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Locator for Figure 8-5.
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2314-263

cKT GRID CKT GRID
NO COORD | NO COORD
CR62 6F P85 1H
CR71  BH P87 1H
CR81 5K P89 1A
CR82  BK ) 7A
CR83 5K -
CR88 7C Q75 5A
CR88 11

R20 ]
aN 48 R22 6B
J2 4E R23 6B
J3 4G R40 6
J4 4 R42 6D
J4 4) R43 6éD
Js38 1B R62 6G
J39 2i R60 BH
a7 5A R66 7H
J78 18 R67 6H
J8o 4K R71 6H
Jo1 3K R74 6A
Jo2 3K R76 BA
Jo93 3K R80 ]
Jod 2K R83 5K
J99 2K R85 6C

R8é 7C
P2 BA R87 H
P3 3A R88 11
P9 7A R9O (]
P65 1 ROT 8K
P66 1J R92 5l
P67 J RO3 6H
P79 21 R94 4|
P8O 1A R95 6J
P82  2C Re7 6H
P83 2E RO 6H
P84 1H

embly.
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VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise (READOUT INTENSITY at OFF); VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.

No plug-in units were installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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Figure 8-7. A14—Trigger Selector circuit board assembl

CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
—— - L
€237 21 Q454 1E R254 3
C240 21 R2565 3
C250 21 R201 14 R266 3
C270 N R202 1J R261 14
C483 2C R205 " R262 1J
C486 1D R208 2| R263 2J
c487 11 R209 2l R264 3J
Cc488 3D R212 2G R265 3J
C490 2A R213 2G R270 1J
C493 28 R214 2G R271 1J
R216 1G R272 1J
J202 1G R217 1G R273 3l
J203 2G R218 1G R274 3J
J270 2K R232 2G R277 2K
Ja7 2K R233 3F R278 2K
J402 3G R234 3G R279 3K
J472 2C R235 2G R280 2K
Ja73 2C R236 2 R401 1F
J496 1A R237 21 R402 1G
R238 2l R403 2G
L236 21 R239 2| R405 1
1238 2 R240 21 R408 1l
L246 21 R241 3 R409 H
L248 2| R242 1H R412 3G
L436 2E R243 1H R413 3G
1438 20 R244 1H R414 3G
1448 2E R245 1H R416 2G
L448 2D R246 2| R417 2G
L480 2B R247. 21 R418 3G
L486 2C R248 2| R419 1G
R250 2 R420 1H
Q254 34 || R251 3G R426 2E

CKT GRID C
NO COORD | N
R432 3E R
R433 3F R
R434 3€ R
R435 3E R
R436 2E R
R437 2E R
R438 10 R
R439 1€ R
R441 10 R
R442 2F R
R443 1F R
R444 1F R
R445 2G R
R446 2E R
R447 2E R
R448 1D

R451 1D U
R452 10 U
R454 1E U
R455 1Cc U
R456 1C U
R462 3D U
R464 1E U
R465 1€ U
R473 1c

R474 1€ v
R476 2C \'
R477 2C v
R478 3C \
R479 38

R480 2B

R481 28
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m,@:.,o‘w-u. A14—Trigger Selector circuit boar

CKT GRID CKT GRID CKT GRID CKT CKT GRID
NO COORD | NO COORD { NO COORD | NO NO COORD
C237 21 Q454 1E R254 3 R432 R482 2B
C240 2| R255 3l R433 R483 28
C250 2i R201 1J R256 3l R434 R484 2B
€270 1J R202 1J R261 AN R435 R485 3A
Cc483 2C R205 L R262 1J R436 R486 28
C486 10 R208 2 R263 2J R437 R480 2A
c487 H R209 2| R264 3J R438 R491 2A
488 3D R212 2G R265 3J R439 R492 2A
C490 2A R213 2G R270 1J R441 R493 28
C493 28 R214 2G R271 J R442 R494 28
R216 1G R272 1J R443 R495 3C
J202 1G R217 1G R273 3 R444 R496 2B
J203 2G R218 1G R274 3J R445 R497 2A
J270 2K R232 26 R277 2K R446 R498 2A
Jan 2K R233 3F R278 2K R447 R499 1A
J402 3G R234 3G R279 3K R448
J472 2C R235 2G R280 2K R451 U232 1H
J473 2C R236 2 R401 1F R452 U252 3t
J496 1A R237 2l R402 1G R454 U274 2J
R238 21 R403 2G R455 U402 1"
L236 2t R239 2 R405 1 R456 U432 2F
L238 2| R240 2i R408 H R462 U452 1E
L246 21 R241 3 R409 1 R464 U474 1D
L248 21 R242 1H R412 3G R465 U492 1B
L436 2E R243 1H R413 3G. R473
L438 20 R244 1H R414 3G R474 VR237 21
L446 2E R245 1H R416 2G R476 VR247 2i




Ry

VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise (READOUT INTENSITY at OFF); VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.
No plug-in units were installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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Locator for Figure 8-8.

CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
c2101 3B R2104 3B R2254 2D
c2109 2B R2105 3B R2261 2C
c2112 2C R2107 3B R2262 2D
c2115 2B R2108 3B R2266 2D
C2117 2B R2109 3B R2266 2E
C2118  2A R2112 2B R2268  2E
ci2 3A R2113 2B R2274 2B
C2135 3F R2122 4D R2276 2B
C2140 3E R2123 4D R2276 2D
C2144  3E R2127 3D R2277 = 2D
C2145  2F R2128 3D R2278 3D
C2155 ~ 4E R2129 3D R227¢ 2C
c2183 4D R2135 5E R2280 3D
Cc2185 2C R2137 3E R2281 3C
C2214 5B R2139  2F R2282 3C
C2242 1F R2144  3E R2283 3D
C2244 2B R2146 3E R2284 3C
C2255 1E R2148 3E R2286 3C
C2281 3C R2150 5B R2286 3D
R2151 5C R2287 3D
CR2124 4E R2163 4C R2288 4D
CR2125 4D R2156  4E R2289 4C
CR2127 3D R2168  4E R2291 40
CR2140 2E R2161 B6A R2292 4D
CR2141 2E R2162 6C R2293 4C
CR2142 2F R2163 6C R2294 4B
CR2145 3E R2165 6A R2296 4B
CR2146 2D R2166 6D R2297 4C
CR21656 4E R2167 6D R2298 4D
CR2157 4D R2169 6A R2299 4C
CR2162 6C R2170 6B
CR2163 6C R2171 6B §2110 2B
CR2166 6D R2173  6A .
CR2167 6D R2174 6C TP2112 1A
CR2170 6B R2175 6B TP2113 3A
CR2171 6B R2177 48 TP2115 2B
CR2174 6C R2178 4B TP2117 2A
CR21756 6C R2179 4B TP2119 2A
CR2192 5D R2182 5D TP2127 3D
CR2193 5D R2183 4D TP2131 3E
CR2196 4D R2191 5D TP2133 3E
CR2198 65D R2192 5D TP2135 4F
CR2226 3A R2193 6D TP2164 SE
R2194 6D TP2159 ° 2F
J2132 3E R2196 4D TP2180 4C
J2138 3E R2197 4D TP2199 5C
J2139 4D R2198 6D TP2209 6D
J2192 3A R2199 4D TP2211  S5A
J2296 4c R2201 50 TP2226 4D
J2299 4D R2202 5D TP2232 1A
R2203 6D TP2260 6F
L2283 30 R2204 6D TP2251 3B
R2206 6D TP2296 4C
P2118 6A R2207 6D TP2299 4C
P2165 68 R2208 6D
P2166 6D R2209 6D U2120 38
P2171 2A R2211 5B U2126  3E
P2250 6F R2213 58 U2i65  4E
R2214 4B U2169  BE
Q2108 3B R2215  5A u2180 6D
Q2112 2C R2217 5A u2185 2C
Q2138 3F R2219 5B U2190 58
Q2153 4C R2220 5A u2232 1E
Q2169  4F R2221 4A u2244 1B
Q2215 &8 R2226 4A U2260 4B
Q2223 S5A R2227 3A U2260 1E
Q2225 48 R2229 BA u2270 1B
Q2229 S5A R2231 20 u2272 1c
Q2240 4A R2235 1F u2274 1€
Q2286 3D R2238 1F U2276 1D
Q2287 3D R2237 1F u2278 1D
Q2296 4C R2238 1E U2284 3C
Q2299 40 R2241 4A
R2261 48 VR2262 2E
R2101 38 R2262 4B VR2263 2t
R2102 3B R2253 4B VR2264 2E
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Figure 8-9. A27—Protection Circuit circuit board assembly.

CKT GRID CKT GRID
NO COORD | NO COORD
CR2236 2C CR2253 2F
CR2237 1F CR2254 2F
CR2238 1F CR2255 1D
CR2239 2D CR2256 1D
CR2240 2D CR2267 1C
CR2241 2D CR2258 1C
CR2242 2D CR2259 2B
CR2243 2C CR2260 2B
CR2244 2C CR2261 2B
CR2245 2C CR2262 2B
CR2246 2C CR2263 2A
CR2247 1B CR2264 2A
CR2248 18 CR2265 2A
CR2249 1A CR2266 2A
| CR2250 1A

CR2251 2F P2265 3B
CR2252 2F P2266 3D

A27
PROTECTION
CIRCUIT
Shown on diag.
6

READOUT SYSTEM
Shown on diag.
6




VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B. No plug-in units were

installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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VOLTAGE AND WAVEFORM CONDITIONS

. The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except A and B INTENSITY
fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance !
and at least 60 MHz bandwidth. The test oscilloscope was externally triggered through a 1X probe connected to TP2261 on the
7104 A15 Readout System circuit board. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator
equipped with a 10X probe.) A 7B-series time base was installed in the mainframe B HORIZ compartment and set for internal auto- |
trigger and 50 microsecond/division sweep rate.
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Figure 8-10. A1—Front Panel circuit board assembly.

FRONT PANEL
Shown on diag.
2,7 12




Locator for Figure 8-10.

CKT GRID | cKT GRID | cKT GRID
o G NO coorp | NO COORD | NO COORD
c1901 5B Q1910 5C R1957  4E
C1904 6B Q1916 4C R1958  2E
. |cieos sB Q1928  3C R1959  4E
C1908  &C Q1934 3D R1960  3E
c1914  4C Q1938  3C R1961  3E
C1916  4C Q1942 1D R1962  3E
c1918  4c Q1943 1C R1963  4E
- c1919  4cC 01946  1C R1964  4E
C1920 3B Q1956 4D R1966  4E
c1921 3B Q1970  4E R1966  4E
c1936 2D Q1974  2E R1967  SE
c1938 3D Q1978 ~ 2F R1968  SE
C1950 1E 01980  2E R1969  5E
c1952 2D Q1982  2E R1970  6E
C1953 1E Q1994  5G R1971  3E
— C1956  2E Q1995  &F R1972  5E
C1956  2E Q1998  2F R1973  4E
C1968  5E Q1999  1F R1974  3E
C1969 5D R19756  3E
clo71  3F R301 4D R1976  5E
c1982 2G R1900 4B R1977  4E
cl984  3F R1901 5B R1979  4F
C1985  4F R1902 4B R1980 1E
i C1990 1E R1903 5B R1981  2E
C1993  &F R1905 5B R1982  2F
c1994  5E R1906 4B R1983  3F
C1995  2F R1908  4C R1985  4F
C1996  2F R1909 5D R1986  4F -

C1997 2F R1910 6D R1987  &F
R1911 3B R1988 1E
CR1900 3B R1914  4C R1989 1E
. CR1902 3B R1915  4C R1990 1F
CR1916 4C R1916  4C R1991  5F
CR1918 4D R1917 4D R1992  BE
CR1922 2B R1918 4D R1993  4F
CR1923 2C R1919 4B R1994  4F
| cr1927 ac R1920 3B R1995  4F
CR1928 3C R1921 3B R1996  2F
CR1929 3C R1922 1B R1997  2F
2314-258 CR1946 1D R1923 28 R1998  IF
CR1947 1D R1924 28 R1999  1F

CR1948 1D R1926 1B
CR1963 4E R1926  3C S1900 4B
CR1971 3F R1927 3C S1905  5C
CR1972 4E R1928 2D S1910  &C
CR1974 3E R1929  3C S1915  3C
CR1991 4F R1930  3C §1920  3C
CR1992 3F R1931 3D S1924 2
CR1993, 4F R1932 4D $1930 3D
CR1994  4F R1933 3D $1940 2D

CR1998 2F R1934 3D
R1936 3D TP1911  4F
J1917 4D R1936 2D TP1925 2C
J1924  3C R1937 2D TP1952 2D
J1943 1D R1938  2C TP1958 4D
J1992  2¢ R1940 2D TP1962 2E
R1941 2D TP1968 5E
L1996  2F R1942 1D TP1970 4E
L1996  1F R1943 1D TP1986  4F
L1997  2F R1944 1C TP1992  4F

R1945  1C
P1900 2D R194  1C U192  2€
P1904  1F R1948 1D U1968  3E
P1908  1G R1950 1E U1968  5E
P1910 6D R1951 1E U1970  3E
P1917 5D R1962  4E U1986  3F
R1953 1E U1992  5F

PT1991  4F R1954  3E
R1955  2€ VR1910 5C

Q1908  5C R1956 3D




VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully

counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MOQODE, B. No plug-in units were
installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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Figure 8-11. A1 6—Vertical Channel Switch circuit board assembly.



Locator for Figure 8-11.

CKT GRID CKT GRID CKT GRID
NO COORD| NO COORD| NO COORD
=t
C505 48 R501 48 R632 4E
C508 58 R502 4C | R638 13
Cc512 38 R504 4C R642 5D
C515 4A R605 48 R643 4D
C520 4A R611 5A R646 5C
C525 3A R512 5A R647 5E
C531 5A R513 48 R648 5D
C538 2B R514 5A R649 5D
C539 28 RE16 4A REE0 4D
c582 5D R516 4A RE51 68
€583 1) R519 4A R652 58
Cc584 5D R520 4A R653 20
C605 3t R521 3A RE64 10
Cc608 2E R524 3A R656 5A
C612 4E R525 3A R656 20
Ccé15 3F R&26 3A R657 2D
C620 3F R629 3A R658 20
C625 4F R830 2A R859 3D
C631 4F R631 5A R671 ic
C638 4E R532 58 R672 1C
C639 5E R535 2A R675 2C
C675 28 R536 28 RE80 2C
C681 2D R&37 28 R681 2C
€695 1E R638 2B R682 1c
R542 28 Re83 ic
CR562 5C R543 3B R684 1B8
CR651 58 RE47 38 R690 1D
CR654  5C R548 28 RE91 2D
R549 38 R694 2E
J502 48 R560 38
J503 38 R552 5C TP500  5BE
J592 50 R5566 5C TP508 4B
J602 4D RE56 6C TP638 2B
J603 3E R557 58 TP562 | &C
J694 2D R558 5C TP565  5C
R569 4D TPE82 5E
L6582 5E R601 3€ TP583 13
L583 5E R602 4D TP584 6E
L5684 5E RE04 3D TP600 1E
R605 3E TP608 2E
P680 6E R611 2F TPE38 5E -
R612 2F TPE57 ec
Q542 38 R613 3E TP681 3E
Q548 38 R614 2F TPE82 2C
Q556 58 R615 3F TP694  2F
Q558 58 R616 3F
Q642 4E R619 3F U508 58
Q648 5E R620 3F Us38 2A
Q652 58 R621 4E ueos 2E
Q656 20 R624 4E uUe3s 5E
Q658 2D R625 4E vees 4C .
Q672 2C R626 4E ues2 2D
Q676 2C R629 4E uess 2E
Q682 2C R630 5E
R631 5E

Al
VERTICAL CHANNEL
. SWITCH
Shown on diag.
8
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HOLIMS

VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 10 MQ input impedance
and at least 60 MHz bandwidth. The test oscilloscope was externally triggered from the Pretrig out connector of a 067-0587-02
Calibration Fixture installed in the 7104 LEFT VERT compartment. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13
Differential Comparator equipped with a 10X probe.) Calibration Fixture: +Step Response, 10 kHz Rep Rate, 6 divisions of vertical
display centered at O volts. Test oscilloscope time base: 50 ns/div, +Slope, Auto, AC, Ext. A 7B-series time base was installed in the
7104 B HORIZ compartment and set for a free running sweep.

1 2 3]

50 mV 50 us 50 mV 50 us ZONmV 200 ns

I’ ov ov 7T

20 mv 200 ns

76V
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Figure 8-12A. A17-Vertical Amplifier circuit board assembly.

A17
VERTICAL
AMPLIFIER
Shown on diag.
9 11
A18
TERMINATION

Shown on diag.




Locator for Figure 8-12A,

CKT

2314-260

GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
C705 2A Q864 13 R824 10
C730 2F Q872 6E R826 2D
C751 10 Q873 5F R831 2C
c762 3A Q878 4E R832 1C
C780 3B Q884 3F R836 1c
Cc782 4A Q892 2G R837 2C
Cc783 58 R838 2C
c787 4ac R700 2G R847 4D
cIn - 4D R701 1F R848 3D
C795 48 R702 1G R849 4D
c801 48 R703 1G R850 3D
C806 5C R704 2G R854 4D
€808 4D R705 3A R855 4D
€808 4E R711 2G R856 3C
Cc838 2C R712 2G R867- 3D
C862 2D R714 1E R860 4F
C862 3D R718 2G R861 5G
c878 3E R722 2G R862 2E
csss 4E R730 2F R863 4E
891 4G R731 1E . R864 5E
Cc893 4G R732 2F R865 4E
(o -1] 4G R733 1E R866 1G
Cc897 4G | R740 1F R870 4E
R742 1E R871 5E
CR711 2G R743 10 R872 5F
CR712 2G R744 2B R873 3F
CR767 4B R747 18 R874 3F
CR777 4B R748 1A R875 3G
CR862 4F R749 1A R876 - 3G
CR863 4E R750 2E R877 3G
CR864 4E R761 20 R878 4E
CR876 4G R762 1E .R881 4F
CR878  4E R753 1D R882 4F
CR883  4F R754 1B R883 3F
CR886 3G R757 18 R884 4F
CR891 3G R768 18 R886 3G
CR893 3G R759 18 R887 3G
CR897 4G R761 2A R8s 3G
R762 2A R891 2G
J702 2A R763 2A - R892 3G
1J704 3A R764 1A R893 3H
R765 4A R894 3G
L762 28 R767 48
L763 2A R772 3A RT823 1C
L764 2A R773 3A
L772 38 R774 4A TP700 28
L773 3A R775 4A N2 1E
L774 3A R777 38 TP782 4A
L8567 2D R780 5D TP80O 3G
L891 4G R781 4A TP824 20
L893 4G R782 4A TP849 3c
L8956 4G R786 48 TP876 3F
L897 4G R786 4D TP878 3E
R787 4B TP884  4E
LR886 3E R788 48 TP891 aH
R788 6D TP893  4H
P782 1G R791 4C TP894 3G
P783 H R792 48 TP896 4H
P789 4G R793 4D TP897 4H
P780 4F R796 4C TP899 4H
R796 48
Q712 2F R797 4D U706 2G
Q718 2G R801 40 U762 28
Q722 2G R802 48 U782 4aA
Q732 2F R803 4D usos 4D
Q742 1€ R804 5D ug42 2C
Q748 1A R805 5B use2 3E
Q752 1E R806 4C usa7e 3G
Q758 1A R808 40
Q814 1c R813 1D VR852 2D
Q824 0 R814 1C VR862 3D
Q860 30 R815 2C VR878  4E
Q862  4F R823 1C

23142
Figure 8-12B. A18-Termination circuit board as

CKT . GRID
NO COORD
| ————————
88t 28
K c8s2 28
P883 18
uss3 1A
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Locator for Figure 8-12A
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Figure 8-12A. A17-Vertical Amplifier circuit board assembly.
A17
VERTICAL
AMPLIFIER
Shown on diag.
9 11
A18
TERMINATION
Shown on diag.
9

CKT GRID CKT GRID
NO COORD | NO COORD
€705 2A Q864 _ SE
c730 2F Q872 5E
c751 1D Q873 5F
c762 3A Q878 4E
C780 3B Q0884 3F
c782 4A Q892 2G
c783 ]
c787 4c R700 2G
c 4D R701 1F
C795 4B R702 1G
C801 48 R703 1G
C806 5C R704 2G
€808 4D R705 3A
€809 AE R711 2G
c838 2C R712 26
c852 2D R714 1E
€862 3D R718 2G
cs78 3E R722 2G
c8ss 4€ R730 2F
c891 4G R731 1E
€893 4G R732 2F
€895 4G R733 1E
€897 4G R740 1F
R742 1E
CR711  2G R743 10
CR712 2G R744 28
CR767 4B R747 18
CR777 4B R748 1A
CR862 4F R749 1A
CR863 4E R750 2€
CR864  4E R751 2D
CR875 4G R752 1€
CR878 4E R753 1D
CR883  4F R754 18
CR886 3G R757 18
CR891 3G R758 18
CR893 3G R759 1B
CR897 4G R761 2A
R762 2A
J702 2A R763 2A
J704 3A R764 1A
R765 aA
L762 2B R767 48
L763 2A R772 3A
L764 2A R773 3A
L772 3B R774 4A
L773 3A R775 4A
L774 3A R777 . 3B
L857 2D R780 5D
L891 4G R781 4A
L893 4G R782 4A
1895 AG R785 48
L897 -4G R786 4D
R787 4B
LR8BS  3E R788 48
R789 5D
P782 1G R791 4C
P783 1H R792 48
P789 4G R793 4D
P790 aF R795 ac
R796 4B




VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrarige excapt INTENSITY controls
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B :

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input mpedance
(Tektronix DMB01 Digital Multimeter or Tektronix 7D13 Digital Muitimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The waveforms shown below were ' obtained using a test oscilloscope system with 10 MQ input impedance
and at least 80 MHz bandwidth. The test oscilloscope was externally triggered from the Pretrig out connector of a 067-0587-02
Calibration Fixture installed in the 7104 LEFT VERT compartment. (Tektronix 7603 Oscilloscope, 7B63A Time Base, and 7A13
Differential Comparator equipped with a 10X probe.) Calibration Fixture: +Step Response, 10 kHz Rep Rate, 6 divisions of vertical
display centered at O volts. Test oscilloscope time base: 50 ns/div, +Slope, Auto, AC, Ext. A 7B-series time base was installed in the
7104 B HORIZ compartment and set for a free running sweep.
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Figure 8-12A. A17-Vertical Amplifier circuit board assembly.

A17
VERTICAL
AMPLIFIER
Shown on diag.
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Shown on diag.




Locator for Figure 8-12A,

CKT

2314-260

GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
C705 2A Q864 13 R824 10
C730 2F Q872 6E R826 2D
C751 10 Q873 5F R831 2C
c762 3A Q878 4E R832 1C
C780 3B Q884 3F R836 1c
Cc782 4A Q892 2G R837 2C
Cc783 58 R838 2C
c787 4ac R700 2G R847 4D
cIn - 4D R701 1F R848 3D
C795 48 R702 1G R849 4D
c801 48 R703 1G R850 3D
C806 5C R704 2G R854 4D
€808 4D R705 3A R855 4D
€808 4E R711 2G R856 3C
Cc838 2C R712 2G R867- 3D
C862 2D R714 1E R860 4F
C862 3D R718 2G R861 5G
c878 3E R722 2G R862 2E
csss 4E R730 2F R863 4E
891 4G R731 1E . R864 5E
Cc893 4G R732 2F R865 4E
(o -1] 4G R733 1E R866 1G
Cc897 4G | R740 1F R870 4E
R742 1E R871 5E
CR711 2G R743 10 R872 5F
CR712 2G R744 2B R873 3F
CR767 4B R747 18 R874 3F
CR777 4B R748 1A R875 3G
CR862 4F R749 1A R876 - 3G
CR863 4E R750 2E R877 3G
CR864 4E R761 20 R878 4E
CR876 4G R762 1E .R881 4F
CR878  4E R753 1D R882 4F
CR883  4F R754 1B R883 3F
CR886 3G R757 18 R884 4F
CR891 3G R768 18 R886 3G
CR893 3G R759 18 R887 3G
CR897 4G R761 2A R8s 3G
R762 2A R891 2G
J702 2A R763 2A - R892 3G
1J704 3A R764 1A R893 3H
R765 4A R894 3G
L762 28 R767 48
L763 2A R772 3A RT823 1C
L764 2A R773 3A
L772 38 R774 4A TP700 28
L773 3A R775 4A N2 1E
L774 3A R777 38 TP782 4A
L8567 2D R780 5D TP80O 3G
L891 4G R781 4A TP824 20
L893 4G R782 4A TP849 3c
L8956 4G R786 48 TP876 3F
L897 4G R786 4D TP878 3E
R787 4B TP884  4E
LR886 3E R788 48 TP891 aH
R788 6D TP893  4H
P782 1G R791 4C TP894 3G
P783 H R792 48 TP896 4H
P789 4G R793 4D TP897 4H
P780 4F R796 4C TP899 4H
R796 48
Q712 2F R797 4D U706 2G
Q718 2G R801 40 U762 28
Q722 2G R802 48 U782 4aA
Q732 2F R803 4D usos 4D
Q742 1€ R804 5D ug42 2C
Q748 1A R805 5B use2 3E
Q752 1E R806 4C usa7e 3G
Q758 1A R808 40
Q814 1c R813 1D VR852 2D
Q824 0 R814 1C VR862 3D
Q860 30 R815 2C VR878  4E
Q862  4F R823 1C

23142
Figure 8-12B. A18-Termination circuit board as

CKT . GRID
NO COORD
| ————————
88t 28
K c8s2 28
P883 18
uss3 1A
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Figure 8-12A. A17-Vertical Amplifier circuit board assembly.
A17
VERTICAL
AMPLIFIER
Shown on diag.
9 11
A18
TERMINATION
Shown on diag.
9

CKT GRID CKT GRID
NO COORD | NO COORD
€705 2A Q864 _ SE
c730 2F Q872 5E
c751 1D Q873 5F
c762 3A Q878 4E
C780 3B Q0884 3F
c782 4A Q892 2G
c783 ]
c787 4c R700 2G
c 4D R701 1F
C795 4B R702 1G
C801 48 R703 1G
C806 5C R704 2G
€808 4D R705 3A
€809 AE R711 2G
c838 2C R712 26
c852 2D R714 1E
€862 3D R718 2G
cs78 3E R722 2G
c8ss 4€ R730 2F
c891 4G R731 1E
€893 4G R732 2F
€895 4G R733 1E
€897 4G R740 1F
R742 1E
CR711  2G R743 10
CR712 2G R744 28
CR767 4B R747 18
CR777 4B R748 1A
CR862 4F R749 1A
CR863 4E R750 2€
CR864  4E R751 2D
CR875 4G R752 1€
CR878 4E R753 1D
CR883  4F R754 18
CR886 3G R757 18
CR891 3G R758 18
CR893 3G R759 1B
CR897 4G R761 2A
R762 2A
J702 2A R763 2A
J704 3A R764 1A
R765 aA
L762 2B R767 48
L763 2A R772 3A
L764 2A R773 3A
L772 3B R774 4A
L773 3A R775 4A
L774 3A R777 . 3B
L857 2D R780 5D
L891 4G R781 4A
L893 4G R782 4A
1895 AG R785 48
L897 -4G R786 4D
R787 4B
LR8BS  3E R788 48
R789 5D
P782 1G R791 4C
P783 1H R792 48
P789 4G R793 4D
P790 aF R795 ac
R796 4B




VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls
fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B; CALIBRATOR, 4V.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7013 Digital Multimeter used with a readout-equipped 7000-series

Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance
and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with
a 10X probe.) A 7B-series vertical amplifier plug-in was installed in the 7104 LEFT VERT compartment and a 7B-series time base
plug-in in the 7104 B HORIZ compartment. The vertical amplifier was set for a 6 to 8 division 7104 display with the CALIBRATOR
output fed to the vertical amplifier input. The oscilloscope time base was externally triggered with the CALIBRATOR signal.
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Figure 8-13. A19 Horizontal Amplifier circuit board assembly.




Locator for Figure 8-13.

G - I J CcKT GRID | CKT GRID | ckT
NO COORD | NO COORD | NO
co44 4B RO23 1B R1029
: C950 4B | R924 2D R1030
: C952  4A RO26 1D R1031
( OF BOARD C955 48 RO27 1D R1032
: cos8 38 RO28 1B R1033
c974  5E RO32  2C R1034
1 168 co80 5D RO33 2 R1035
- Lrky (Eiger — co82  5C R934 2D R1036
g JAsls g co8s  5C R4  3C R1037
5 N HE ol cos8 6B RO42  3C R1040
riees || ¢ | R1973 3 C1001  5F R944 4B R1041
=4 C1002  5F RO45 4B R1042
LT C' I C1003  5F R946 4B R1043
P C1004 5G R948 5B R1044
% [nd. C1017  1F R949 38 R1045
g 188 ¢ ~ ] c1019  3E R950™ 4B R1046
N I O O c1035 4l R962 4B R1047
3 - C1036 4 ROS6 3B R1049
23T c1044  2F R958 3B R1052
184 ‘z 2.8 C1060  3F R959 3B R1054
3 g8s — C1061  26G R962 3B R1058
o Luoutes2 C1064 4G RO63  3A R1059
cw iy C1073  2H RO64 28 R1060
33 a8% — C1076  2G R965 28 R1061
2o O C1096 5 ROS6 2B R1062
| nln [ RO67 2B R1063
| sl= CR1006 2H R968 2B R1064
| |« CR1082 4G RO69 2B R1065
104 RO71  3E R1066
| Joa1  ac RO72  3E R1067
106 Jea2  3C RO73  4E R1069
| — Jo71 4E RO74  4E R1071
} J972  3€ R9756 5D R1072
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. ~higal— —hisel— L1004  5G R982  5C R1077
~fipey— —iieed— L1 1ledeb | 1 1] ]¢10246 L1042  3F RO8S 5B R1078
——— : N _ L1062  4F RO88 5B R1079
RO89 4D R1080
LR1096 4l RO92 4D R1081
R993  5C R1082
P882  5H R994  5E R1083
P1062  4F RO95 5D R1084
P1094 I R996  5E R1086
RO97 4 R1086
| | | | 2314-262 Q914 1cC R998  4C R1087
Q923 2D RO99  4C R1088
hoard assembly. Q924 2D R1001  2E R1089
Qge4 28 R1002  2F R1094
Q992 4D R1003  4F R1095
Q994 4D R1004 1F R1096
Q1022 sl R1005 2F |
Q1024 s R1007  2G RT1080
Q1028  4H R1010  2H
Q1034  4H R10O11  2G TP1028
Q1046  4F R1013  2E TP1034
Q1049 4H | R10O14 2E TP1058
Q1052  4H R1016  2E TP1078
Q1068 2H R1016  2F
Q1066  4F R1017  2F U944
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R1021 6l U1014
ROO2 20 R1022 Sl uto18
ROO5  2C R1023  &H U1082
RO06  2C R1024 6 U1094
RO13 2D R1025 i
R921 2D R1026  GH VR1082
RO22 2 R1028 4G
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Figure 8-13. A19 Horizontal Amplifier circuit board assembly.
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VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls
fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B; CALIBRATOR, 4V.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series

Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance
and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with
a 10X probe.) A 7A-series vertical amplifier plug-in was installed in the 7104 B HORIZ compartment and the CALIBRATOR output
was connected to the vertical amplifier input. The B INTENSITY control and vertical amplifier was set to display 6 to 8 horizontal

divisions on the 7104. The test oscilloscope was externally triggered on the +Slope of the CALIBRATOR signal.
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Figure 8-14. A19—Horizontal Amplifier circuit board assembly.
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Locator for Figure 8-14.
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CKT GRID CKT GRID CKT GRID
NO <COORD | NO COORD | NO COORD
C944 4B R923 18 R1029 4G
€950 48 R924 2D R1030 5G
€952 4A R926 10 R1031 &G
€955 48 R927 10 R1032 6H
€958 3B R928 1B R1033 5H
co74 5E R932 2C R1034 4|
c980 5D R933 2C R1036 5H
C982 5C RO34 2D R1036 4l
€985 5C R941 3C R1037 4l
c988 5B R942 3C R1040  3F
C1001  5F RO44 4B R1041  3F
C1002 , 5F R945 48 R1042  4E
C1003  SF RO46 4B R1043  3F
c1004 5G RO48 58 R1044 2F
c1017 1F RO49 3B R1045  4E
c1019  3E R950 4B R1046 4G
c1035 4l R952 48 R1047 2G
c1036 4l RO55 38 R1049 6l
c1044 2F RO58 3B R1052 2H
C1060  3F RO59 3B R1054 2G
c1061 . 2G R962 38 R1058 2H
c1064 4G RO63 3A R1059 2H
C1073 2H RO64 28 R1060  4F
c1075 2G R965 2B R1061  4F
c1096 5l RO66 28 R1062 5E
: RO67 p1:] R1063  4F
CR1006 2H R968 28 R1064 4G
CR1082 4G RO69 2B R1065  4E
RO71 3E R1066 5G
Jos1 4C RO72 3€ R1067 4G
Jo42 3c R973 4E R1069  3F
Jom 4E RO74 4E R1071  2G
J972 3E RO75 5D R1072 2H
RO76 5D R1073 2G
L1001 5H R978 5E R1074 2G
L1002  5H RO79 4D R1075 2G
L1003 5G ROB0  5C R1076 2G
L1004 5G R982 5C R1077 2G
L1042  3F RO85 58 R1078 2H
L1062  4F RO88 58 R1079 4G
RO89 4D R1080 4G
LR1096 4l R992 4D R1081  5H
R993 5C R1082 5G
P882 5H RO94 5E R1083 4G
P1062  4F R995 5D R1084 11
P1094 11 RO96 SE R1085 2H
R997 4E R1086 1
Q914 1c’ R998 4C R1087 11
Q923 2D RO99 4C R1088 11
Q924 2D R1001 2 R1088 2H
Q964 28 R1002 2F R1094 11
Q992 4D R1003  4F R1095 11
Q994 4D R1004 1IF R1096 5!
Q1022 5l R1005  2F
Q1024 sl R1007 2G RT1080 4G
Q1028 4H R1010  2H
Q1034  4H R1011  2G TP1028 4H
Q1046  4F R1013  2E TP1034 4H
Q1049  4H R1014  2E TP1058 2H
Q1052 4H R1015  2E TP1078 2H
Q1058° 2H R1016  2F
Q1066  4F R1017 2F U944 3B
Q1072  4H R1018  2E U962 3D
Q1078 2H R1019 3 U974 AE
Q1084 11 R1020 3F U1006  2E
R1021 5l U1014  2H
R902 2D R1022 5l u1018  3f
RO05 2C R1023 5H u1082 3G
R906 2C R1024 5l U1094 3|
R913 2D R1025  5i
R921 2D R1026 5H VR1082 4G
R922 2C R1028 4G
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VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midra nge except INTENSITY controls
fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B: CALIBRATOR, 4V.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 mQ input impedance and
at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with a
10X probe.) A 7A-series vertical amplifier plug-in was installed in the 7104 B HORIZ compartment and the CALIBRATOR output
was connected to the vertical amplifier input. The B INTENSITY control and vertical amplifier was set to display 6 to 8 horizontal
divisions on the 7104. The test oscilloscope was externally triggered on the +Slope of the CALIBRATOR signal.
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Figure 8-15. A1—Front Panel circuit board assembly.




Locator for Figure 8-185.

CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
C1901 58 Q1910 5C R1967  4E
C1904 6B Q1916  4C R1968  2E
C1906 58 Q1928 3C R1959  4E
C1908 5C Q1934 3D R1960  3E
C1914  4C Q1938 3C R1961 3E
C1915  4C Q1942 1D R1962 3E
C1918  4C Q1943 1C R1963  4E
C1919  4C Q1946 1C R1964  4E
C1820 3B Q1956 4D R1965  4E
C1921 3B Q1970 4E R1966  4E
C1935 2D Q1974  2E R1967 5E
c1938 3D Q1978  2F R1968  BE
C1850 1E Q1980 2E R1969 6E
C19562 2D Q1982 2t R1970 5E
C1953 1E Q1994 BG R1971 3E
C1955 2k Q1996  5F R1972 6E
C1956 2 Q1998 2F R1973  4E
C1968 5E Q1999 1F R1974  3E
C1969 6D R1976  3E
c1971 3F R301 4D R1976 5E
C1982 2G R1800 4B R1977  4E
Cc1984  3F R1901 58 R1979  4F
C1986  4F R1802 4B R1980 1E
C1990 1E R1903 5B R1981 2E
C1993  bF R1905 58 R1982 2F
C1994  GE R1906 = 48 R1983  3F
C1996  2F R1908 ~ 4C R1986  4F
C1996  2F R1909 = 6D R1986  4F
C1997  2F R1810 6D R1987 5F

R1911 3e R1988 1E
CR1900 3B R1914  4C R1989 1E
CR1802 3B R1916 4C R1990 iF
CR1916 4C R1916  4C R1991 5F
CR1918 4D R1917 - 4D R1992 5€
CR1922 2B R1918 4D R1993  4F
CR1923 2C R1919 4B R1994  4F
CR1927 3C R1820 3B R1996  4F
CR1928 3C R1921 3B R1996 2F
CR1929 3C R1922 1B~ R1997 2F
CR1946 1D R1923 28 R1998 1F
CR1947 . 1D R1824 28 R1999 1F
CR1948 1D R1925 1B
CR1963 - 4E R1926 3C $1800 48 .
CR1971 3F R1927 3C $1905 5C
CR1972 4E R1928 2D §$1910 5C
CR1974 3E R1929  3C $1915 3C
CR1991 4F R1930 3C S1920 3C
CR1992 3F R1931 3D $1924  2C
CR1993 4F R1932 4D S1930 3D
CR1994 4F R1833 3D §1940 2D
CR1998 2F R1934 3D

R1935 3D TP1911  4F
J1917 4D R1936 2D TP1926 2C
J1924 3C R1937 2D TP1952 2D
J1943 10 R1938 2C TP1968 4D
J1992 2C R1940 2D TP1962 2E

R1941 2D TP1968 5E
L1995 2F R1942 1D TP1970 4E
L1996 1F R1943 1D TP1986 4F
L1997 2F R1944 1C TP1992 4F

R1945 1C
P1900 2D R1946 1C U1962  2E
P1904 1F R1948 1D U1958  3E
P1909 1G R1950 1E u1968  5E
P1910 5D R1951 1E U1970 3t
P1917 5D R1952  4E U1986  3F

R1953 1E U1992  5F
PT1991 4F R1954  3E

R1965 2E VR1910 §&C
Q1908 5C R1956 3D

FRONT PANEL
Shown on diag.

A21
Z2-AXIS
Shown on diag.
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Figure 8-16. A21--Z-




‘Locator for Figure 8-16.

CKT GRID | CKT GRID | CKT GRID
B { = D B NO COORD | NO COORD | NO COORD
C1601  4A L1646 1A R1630 2C
c1605  3A R1632 48
C1611 4A P1602  3E R1633 4B
C1615  3A P1603  3E R163¢  2C
ctéts 28 P1606 1A R1636 " 4B
C1620 2A P1609  1E R1636 - 4B
c1623  2c R1637 5B
— c1628 2D Q1603 3B R1638  5C
c1635 4B Q1807 2¢ R1639 = 2B
€1638 5D Q1608 48 R1641 = 2A
c1642  2¢ Q1617 28 R1642 - 2A
c1643 1B Q1618 4A R1643 28
C1644 3B Q1620 18 R1644 ~ 2A
C1845 . 18 Q1626 - 38 R1645 4B
c1651  4C Q1628 ¢ R1646 3B
— C1863 5D Q1632 4B R1647 38
Cc1856.  3C Q1644 2B R1849 4C
c1660  4C Q1648 4B R1661 = 4C
C1663  4C Q1662 48 R1652 5C
C1664. 4D Q1668  4C R1663 4D
c1665  3C Q1664 4C R1666 4D
c1671 30 Q1666  3C R1857 . 4C
c1672 4D Q1668 3¢ R1658 38
— C1675 _ 3C Q1872 4E R1669  4C
C1676 4D Q1676 3D R1660 4D
c1677 20 Q1687 1D R1662 4D
c1680 3D R1663  4C
c1681 3D R1600 3B R1664 4D
c1687 - 1D R1601  4A R1666  3C
C1692  4E R1602 - 4B R1668  3C
c1694 3D R1603 3B R1670 6D
— R1604  3A R1671  3C
CR1600 3B R1605  3A R1672 5D
CR1607 2C R1608 3B R1673  3C
CR1608 4A R1607 2¢ R1674 2C
k CR1609 3C R1608 28 R1676  3C
| CR1618 4A R1610 3B - | R1676 4D
i CR1623 2C R1611  4A R1679 3D
z CR1624 3A R1612  4A R1680 3D
| | | | 2314-264 CR1649 4D R1613  4A R1682 2E
f CR1665 3C R1614  3A R1686 1D
i Figure 8-16. A21—2Z-Axis circuit board assembly. CR1666 3C R1616  3A R1687 1D
; ) CR1675 4D R1616  3A R1688  2€
| CR1676 3D R1617 = 3B R1692 5D
CR1677 3D R1618 = 2B R1694  2E
CR1678 4D R1619 2B
CR1687 2D R1620 .28 Ti664  3C
R1621 1C
DS1682 2E R1622 1C TP1628 2C
R1623  2C TP1672 . 4D
J1606 5B R1624 = 3A TP1678 3D
J1637  BA R1626  3A
. : R1626 3B VR1671 3D
L1627 38 R1627 3B VR1688 1D
L1643 1A R1628 2D
L1644 1A R1629 ~ 2E
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Figure 8-16. A21—Z-Axis circuit board assembly.
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VOLTAGE AND WAVEFORM CONDITIONS @

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The Waveforms shown below were obtained using a test oscilloscope system with 1. MQ input impedance
and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with

a 10X probe.) A 7B-series time base plug-in was installed in the 7104 B HORIZ compartment and set to free run at 50
microsecond/division. The B INTENSITY control was turned clockwise until the LIMITED VIEWING TIME indicator was lit.
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N o Locator for Figure 8-17
CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD { NO COORD | NO COORD | NO COORD { NO COORD
e e i
C1710  3H C1846 M CR1816 4L R1709 6C R1788 44 R1837 3N R1891 4B
C1711 4G c1848 5M CR1818 4aM R1712.  4E R1789 6K R1838 3N R1892 48
C1712 3F C1849 2N CR1819 &M R1713 8D R1790 1H R1839 3N R1893 1K
Ci74 [1s] C1850 AC CR1820 5t R1714 5D R1791 L1 R1840 3N R1894 1
C17186 5D C1862 4c CR1838 40 R1716 3G R1792 M R1841 3N R1896 1€
PI— C1722 .13 C1860 4C CR1838 3N R1717 3G R1793 2F R1842 3N R1896 "
C1724 4E C1862 4ac CR1842 3N R1718 3F R1794 3M R1848 4N R1898 24
C1734 48 C1870 an R1719 5D R1796 M R1849 2N
C1736 48 c1872 4D DS81792 3M R1720 6C R1796 2F R1850 3C RT1804 1IN
C1736 68 c1877 3t D81794 3M R1722 8D R1797 2F R1862 3C
C1747 3L €1880 2G DS1818 4N R1724 13 R1800 N R1863 2C T1708 &F
€1749 L C1890 a8 DS1819 4N ‘R1728 3G R1801 ™M R1884 28 T1770 4H
C1750 3K c1893 1H DS1820  4M R1726 3F R1802 10 R1856 28
C1762 3H DS1842 3M R1731 48 R1803 N R1858 2C TP1707 BF
C1754 20 CR1707 6&E DS1844 3M R1733 48 R1804 N R1867 40 TP1728 2F
g Gt C1756 2i CR1708 8§D DS1846 3M R1736 6B R1805 ™M R1868 4D TP1738 8B
® C1756 2H CR1710 4H DS1848 4M R1736 5B R1808 ™M R1869 30 TP1784 3
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) cig18 4L CR1776 3H Q1748 6C R1771 4H R1827 40 R1882 3G
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Figure 8-18. AZ—Digplly Control circuit board asssmbly.




VOLTAGE AND WAVEFORM CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully

counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B. No plug-in units were
installed.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance

and a high voltage probe. (Tektronix DM501 Digital Multimeter and Tektronix P6013A, 12 kV, 1000X probe, part number
010-0117-01)

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance

and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with
a 10X probe.)
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Figure 8-19. A23—Inverter circuit board assembly.
N CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD | NO COORD | NO COORD
C1205 3B DS1219 1C R1221 3C RT1213 4C
C1206 3B CR1215 3B R1225 3D
c1216 4B CR1232 2E L1229 3E R1231 2F 51212 4B
c1217 2B CR1234 4E R1232 E
c1219 2A CR1236 1G Q1234 5E R1236 4D T1208 1Cc
Cc1227 4D CR1237 1G Q1240 5G R1238 2D T1225 3D
c1228 4D CR1238 2F Q1243 1€ R1239 3H T1230 1F
C1229 3F CR1240 4H Q1245 2D R1240 4H T1235 1F
C1231 2F CR1241 3G Q1246 3G R1242 1E
C1235 1E CR1244 2F R1243 2D TP1231 2F
C1236 3D CR1245 2D R1205 3A R1244 2E TP1234 4G
C1238 2H CR1249 2F R1209 2A R1245 1E TP1238 2F
C1239 3G R1210 2C R1247 3D TP1246 3G
c1242 2D DS1208 2B R1213 4A
C1243 iCc DS1213 4A R1219 1Cc RT1209 2C VR1245 2D
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Figure 8-20. A24—Rectifier circuit board assembly.

CKT GRID CKT GRID CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD | NO COORD | NO COORD
C1252 5H Ci352  3F CR1327 4F P50 1F R1287 4G
C1254 565G C1353 2E CR1330 3E P52 1C R1288 4B
C12656 4G C1354 1G CR1331 2E P54 1B R1290 . 4C
C1264 4C C1365  2F CR1332 3E R1292  6E
C1266 4C C1356 1G CR1333 2E Q1252 5G R1293  &F
C1270 6D - C1371 48 CR1340 3D Q1254 &G R1294  &E
ci12n 5E C1374 48 CR1341 4B Q1362 58 R1295  5E
Cc1274 4D CR1342 4D R1321 4F
C1276 4C CR1262 5G CR1343 3C R1214  4E R1327 4F
C1277 4t CR1268 56G CR1350 3F R1262  4H R1361 58
C1278  4E CR1265 bBA CR1361 3G R1264 &G R1362 5B
Cc1280 5D CR1266 bHA CR13563 3F R1269 . 56G R1371 38
C1286  4F CR1273 5&E CR1361 58 R1260 6D R1373 4B
C1290 58 CR1274 5E CR1371 4B R1261 4C R1374 = 4B
C1292 2F CR1275 b5E CR1372 4B R1262 5B R1376  5A
C1294  4E CR1276 SE CR1374 4B R1263 58

ci321 4F CR1281 4F R1264 BA TP1326 5F
C1324 3F CR1282 4F L1332 2C R1266  4C

C1326 - 3E CR1283 4F 11334 20 R1270 6D u1276  4C
C1332 2D CR1284 4F L1342 2A R1271 5E U1374 4A
C1333 1C CR1290 &G L1344 2B R1274 6D

C1334 3D CR1320 3F L1362 3F R1276 8D VR1262 6H
C1335 1D CR1321 4E L1354 2G R1280 4D VR1272 &E
C1342 28 CR1322 3& L1356 1G R1281 5D VR1288 3B
C1343 2A CR1323 4E R1282 5E

C1344 2C CR1324 3E P40 2E R1283  4E

C1346 2B CR1325 3E P48 1D R1286  4F




VOLTAGE AND WAVEFORM CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B. No plug-in units were
installed.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance.
(Tektronix DM501 Digital Multimeter.)

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance
and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with
a 10X probe.)
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Figure 8-21. A25—Low-Voltage Regulator circuit board assembly.



Locator for Figure 8-21.

CKT GRID | CKT GRID | KT GRID
- i NO COORD | NO COORD | NO COORD
c1408 5F | P1480 5G R1473 2B
% ci412  4c P1591  5F R1474 3C
c1415  3C | rR1a75 28
c1417  3C Q1422 3C R1476 4B
c1424 2 Q1434 3D R1477 3C
C1436  4F Q1438  4F R1480 5D
Cl1444  4€ Q1452 2D R1481  &C
— C1445 4D Q1468 28 R1482  3E
c1447 2 Q1488 2 R1483  3E
c1a54 2D Q1518  2G R1485 - 2E
- cla64 3C Q1544  3H R1487 1E
c1468 2B Q1548 2H R1488  2E
c1469  3cC R1493  2E
Q1848 clasa  3E R1401  GF R1494 2F
c1488  2F R1402  BE R1496  4E
- c1514  2G R1403  5E R1497  3€E
C1535  6F R1404  BE R1513 5D
C1566  3F R1406  5E R1614 5D
R1408  SF R1621  2F
CR1407 S&F R1410 4D R1626 2G
CR1408 &F R1412  4C R1627 3G
CR1410 4C R1414  5C R1528 3G
CR1411 4C R1416  4C R1529 2G
—_ CR1416 3C R1416 &C R1631 3G
CR1419 3C R1417  3C R1632 3G
CR1420 3C R1421  2C R1533  1G
CR1421 3C R1422 2C R1534  1H F
CR1422 2C R1424 2C R16356  6F Sh
CR1428 4B R1426 4C | R1636  2G
CR1445 3D R1426 2C R1641  4H
CR1449 2D R1427 2C R1542 4H
— CR1450 2D R1428 2C R1543 4H
CR1451 3D R1432 4D R1544 4H
Borys CR1452 2D R1434 3D R1545 4H
CR1458 5B R1436  4F R1648  3H
CR1464 2B R1437  3F R1552  2F
CR1476 4B R1438  3F R1566  3F
CR1484 2E R1442  3E
CR1496 6B R1444  4E TP1438  4F
_ CR1514 2G R1445 &C TP1484 3D
- CR1532 5B R1446  5C
CR1542 4G R1447 3D Ut41s  4c
CR1543 4H R1450 2D U1445 3D
CR1644 G&F R1451 3D U144  3C
- x CR1548 3H R1452 2D U1484  3E
R1454 2D U114 2G
P62 aH R1456 4D
| 2314-269 P1417  BH R1456  1E VR1410 4D
P1448  5G R1457 2D VR1412 4D
P1450  2F R1461 6B VR1417 3C
P1452 1D R1462 5B VR1432 3D
P1454  BF R1463 2B VR1436 4G
P1470  SF R1467 2B VR1447 3D
P1482 5B R1468 2B VR1662  2F
P1483  5E R1469°  3C VR1656 3F
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Figure 8-22. A28—Fan Motor circuit board assembly.
CKT GRID - | CKT GRID
NO COORD | NO COORD
B1690 1B
Q1890 2C
A28 Q1‘593 ic
FAN MOTOR cieos 28 ~
Shown on diag. i R1691 1C
15 CR1691 2C R1693 1B
CR1680 1C R1696 1A
CR1692 2¢ . |R16968 2a
CR16%4 2C R1697 1€
CR1688  2C. | R1688 . . 2A
CR1698 2¢ = | R1689 1C
[P1680 - 1D |'RAT1686 1A
A28
LOW-VOLTAGE
REGULATOR

Shown on diag.

.
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Figure 8-21. A25—Low-Voltage Regulator circuit board assembly.

P14
P14
P14
P14
P14
P14




VOLTAGE CONDITIONS

The voltages shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B. No plug-in units were
installed.

The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance (Tektronix DM501
Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series Oscilloscope).
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VOLTAGE AND WAVEFORM CONDITIONS ;

The voltages and waveforms shown were obtained with the 7104 front panel variable controls at midrange except INTENSITY controls
fully counterclockwise; VERTICAL MODE, LEFT; TRIGGER SOURCE, VERT MODE; HORIZONTAL MODE, B; CALIBRATOR, 4V.

Voltage Conditions. The voltages shown on the diagram were obtained using a digital multimeter with a 10 MQ input impedance
(Tektronix DM501 Digital Multimeter or Tektronix 7D13 Digital Multimeter used with a readout-equipped 7000-series
Oscilloscope).

Waveform Conditions. The waveforms shown below were obtained using a test oscilloscope system with 1 MQ input impedance
and at least 60 MHz bandwidth. (Tektronix 7603 Oscilloscope, 7B53A Time Base, and 7A13 Differential Comparator equipped with
a 10X probe.) A 7A-series vertical amplifier plug-in was installed in the 7104 B HORIZ compartment and the CALIBRATOR output
was connected to the vertical amplifier input. The B INTENSITY control and Vertical Amplifier was set to display 6 to 8 horizontal
divisions on the 7104. The test oscilloscope was externally triggered on the +Slope of the CALIBRATOR signal.

1] 2] 3]

ov ov ov

50 mV 500 us

ov
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Figui’e 8-23. A28—-X-Y Delay Compensation circuit board assembly.

CKT GRID CKT GRID CKT GRID
NO COORD | NO COORD | NO COORD
c1110 3C R1141 2D
ct112. 2c LR1142 2C R1143 2C
c1113 38 R1144 1c
Ci114 28 P984 2D R1145 1C
C1142 2C R1160 1C
C1156 1D Q1166 3D R1152 1C
c11656 2D ‘ R1163 2C

R1103  3C R1154 2D
CR1112 1D R1104 38 R1155 10

R11056  3C R11566 1D
J1112 1A R1106 2B R1157 1D
J1133 2A R1110 38 R1160 2C
J1142 2A R1112 28 R1162 3D
J1143 3A R1113  3C R1163 2C
J11560 3B R1114 2C R1164 2D
J1151 38 R1116 28 R1165 2D
J1160 2D R1118 1C R1166 3D
J1161 3D R1119 1C

R1120 1C U1140 2C
K1112 28 R1126  3C U1166  3C
K1162 2B R1127 2C

R1136 2B VR1151 2C
L1166 10 R1140 2D VR1161 2C




TROUBLESHOOTING CHART INSTRUCTIONS:
Beginning at the top left block of the chart proceed downward until the 7104 does not perform as indicated.

1.
2.

Then follow the dashed line as the symptom i

Each shaded block indi

a circuit which may be the cause of the malfunction. Refer to Sectio

Theory of Operation, for a detailed discussion of the circuit, and Section 8, Diagrams and Circuit Board Wustrations, for the circuit schematic.

Connect the 7104 to correct power
source and set the front-panel
controls as given in step 1 of the
Set-Up Information for the
Operators Check-Out Procedure in
section 2, Operating Instructions.
Set the rear-panel CONTROL
ILLUMINATION to HIGH and push
POWER switch in. Check that A
INTENSITY indicator is lit.

Power
tndicator not lit.

Indicator lit.

Check that the power supplies are
operating within the tolerances
given in Table 5-2.

Supplies within

tolerances.

Install single-trace vertical units in
both vertical compartments. Install
delaying time-base unit in A HORIZ
compartment and a compatible
time-base unit in B HORIZ
compartment. Set the LEFT VERT
and A HORIZ position controls to
midrange. Depress BEAMFINDER
and set the A HORIZ unit for auto
triggering at 1 ms/div. Advance the
A INTENSITY control no further than
midrange for a visible trace.

No visible trace
trace, rotate A |

Trace obtained.
y

Adjust the FOCUS and ASTIG
controls for a sharp, well-defined
display.

control.

Focused trace.
4

Set the HORIZONTAL MODE switch
to B. Set the B HORIZ: position
control to midrange, time/div to 1
ms, triggering to auto. Advance the
B INTENSITY control for a visible
trace.

Trace obtained.
A

Set the VERTICAL MODE switch to
ALT. Check that two traces are
displayed.

Two traces
displayed

Go To

Supply outside
specified tolerance.

Limited or no focus

No visible trace.

Only one trace.

Measure power-line voltage
and check that Line Voitage
Selector is set to the proper
voltage.

I Still not lit.

(If no visible
NTENSITY

fully counterclockwise.)

Go To .

o NOTE: Substitute the B HORIZ
controls for the A HORIZ
controls.

Determine if the visible

trace is from the LEFT VERT
— or RIGHT VERT by rotating
the position control of each
unit. Check the plug-in unit
of the non-displayed trace

T
| Still one trace.

Operating correctly.

Operating correctly.

Rotate LEFT VERT and RIG
position controls. Check t
traces are positionable.

Correct

4

Connect 4 V Calibrator o
both vertical unit inputs. Se
units: 1 V/div and dc ¢
Check for about 4 di
deflection from each unit.

Correct

Set VERTICAL MODE switch
and HORIZONTAL MODE 1c
CHOP. Check that the B
display can be vertically pc
by rotating the VERT
SEPARATION (B} control.

Correct

Rotate A HORIZ and B
position controls.

Position

Set HORIZONTAL MODE swi
and set A HORIZ unit for nor
internal, triggering. Adjust tr
base unit level control for e
display.

¢ Stable di

Check for a stable display
the LEFT VERT and RIGH
positions of the A TR
SOURCE switch.

l Stable di

Set the A HORIZ time-base
delayed-sweep operation. Ct
an intensified zone on the .

=

Correct R

Go To

B




ated.

be the cause of the malfunction. Refer to Section 3,
Hlustrations, for the circuit schematic.

HORIZ
\ HORIZ

7104 TROUBLESHOOTING CHART

One trace is not
positionable

Rotate LEFT VERT and RIGHT VERT
position controls. Check that both
traces are positionable

B e I ——

Check wvertical unit asso-
ciated with the incorrect

display.

Both traces are not
positionable.

Y

Correct response,

Connect 4 V Calibrator output to
both vertical unit inputs. Set vertical
units: 1 V/div and dc coupling.
Check for about 4 divisions
deflection from each unit.

One display incorrect
e — . —— e ]

Check vertical unit associ—
ated with the incorrect
display.

T T T Bon

Correct displays.

| displays
‘ incorrect.

Check for 4 V peak-to-pea
squarewave at CALIBRATOR output.

k| Incorrect.

y

Correct.

8 HORIZ display is

Set VERTICAL MODE switch to LEFT
and HORIZONTAL MODE to ALT or
CHOP. Check that the B HORIZ
display can be vertically positioned
by rotating the VERT TRACE
SEPARATION (B} control

not positionable

Only one display
obtained.

Correct response

No position control.

Rotate A HORIZ and B HORIZ
position controls.

Only one display

positionable

e ——————

Position controfl.

Check timebase unit
corresponding to the non-
positionable display

Set HORIZONTAL MODE switch to A
and set A HORIZ unit for normal, ac,
internal, triggering. Adjust the time-
base unit level control for a stable
display.

Unstable display.

4 Stable display.

Check for a stable display in both
the LEFT VERT and RIGHT VERT
positions of the A TRIGGER
SOURCE switch.

Unstable display.

Stable displays

Set the A HORIZ time-base unit for
delayed-sweep operation. Check for
an intensified zone on the display.

No visible intensified

one

Correct Response.

Go To

B

Readjust A INTENSITY
control for visible intensi-
fied zone

|
| Still no visible

intensified zone

B

Set A HORIZ unit for nondelayed
operation and the HORIZONTAL
MODE switch to B. Set the B HORIZ
unit for normal, ac, internal
triggering. Adjust the B HORIZ level
for a stable display

Unstabl

Stable display

Check for a stable display in both
the LEFT VERT and RIGHT VERT
positions of the B TRIGGER
SOURCE switch

Unstabl

S

Stable displays.

Set the A HORIZ unit for auto,
triggering, and free-run delayed
sweep operation. Set the B8 HORIZ

unit for auto triggering. Rotate the ___?lsf_.fy_dcm
delay-time control on the A HORIZ
unit throughout its range. Check
that the display moves across the
crt.
Correct response One in
Y readout
Set A HORIZ unit for nondelayed f—— === se v —
operation. Advance the READOUT No visible
intensity control until the alpha- or both
numeric display is visible. Check displays
that the readout display is correct. o . _
Corrrect response.
All rea
incort
Check for correct readout displays p— — — — .
with all combinations of the
VERTICAL MODE and HORIZONTAL
MODE switches and plug-in unit One ine
operating conditions, readc

Correct response

If trouble still persists after
completion of this chart, see
steps 6 and 7 of Troubleshooting
Techniques in Section 4,
Maintenance.

Figure 8-24. 7104 Troubleshooting Chart.




Unstable display.

Unstable display

Display de~~ not move.

One incorrect

readout display.
" m— e e st v e

Check associated plug-in
unit.

No visible readout,
or both readout
displays incorrect

All readouts
incorrect.

One incorrect

readout Instail the associated plug-
== ——— === in unit in another com-
partment.
Readout now : : Readout still
cofrect.

Check crt anode voltage
using the Anode Voltage
Troubleshooting Procedure
in section 4, Maintenance.

Anode voltage
¥ correct.

Press BEAMFINDER. Center
the compressed trace with
LEFT VERT and A HORIZ
position controls.

Compressed display
disappears when BEAM-
FINDER is released.

T
|

Anode
Voltage
incorrect.

T T T A

No trace, or only at spot

l is displayed.

compartment and
base unit in A
compartment

Check unit in LEFT VERT

time-
HORIZ

switch

Set the A or B SAWTOOTH
to A. Check the
waveform at
TOOTH connector for about
10 volts peak-to-peak.

Incorrect.

the SAW- |~ ——™

Check the time-base unit in
the A HORIZ compartment.

|
| Correct

————————

Y

¥ incorrect.

unit.

Check associated plug-in

Amplifier
Check input to Horizontal Incorrect.
board for sawtooth of about ———
0.25 volts peak-to-peak.
¥
| Correct.
Check waveform at crt
horizonta! termination Incorrect.
resistor pins for sawtooth of e —m — ot
about 20 volts peak-to-
peak.
i
Correct.
Y No
L Z-Axis
Check that the Z-Axis signal X o K
U TPIGTS on e zos || S| Crock s et veng
board changes as the A J=——— P ced)r( mo aection 49
INTENSITY control is rocecure ’
Maintenance.
rotated.
; Correct.
|
!
Refer to Crt Trouble-

shooting Procedure in
Section 4, Maintenance.

: Unit operating
correctly.

| Signal present.
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Figure 8-26. Test Point and Adjustment Locations B.
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Figure 8-27. Test Point and Adjustment Location
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