Section 9—2445 Service

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

Symbols
Graphic symbols and class designation letters 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 performed and may differ from the manufac-
turer’'s data.

The overline on a signal name indicates that the signal
performs its intended function when it is in the low state.

Abbreviations are based on ANSI Y1.1-1972.

Other ANSI standards that are used in the preparation
of diagrams by Tektronix, Inc. are:

Assembly Numbers and Grid Coordinates

Each assembly in the instrument is assigned an
assembly number (e.g., A20). The assembly number
appears on the circuit board outline on the diagram, inthe
title for the circuit board component location illustration,
and in the lookup table for the schematic diagram and
corresponding component locator illustration. The
Replaceable Electrical Parts listis arranged by assemblies
in numerical sequence; the components are listed by
component number *(see following illustration for
constructing a component number).

The information and special symbols below may appear in this manual.

Y14.15, 1966 Drafting Practices.
Y14.2, 1973 Line Conventions and Lettering.
Y10.5, 1968 Letter Symbols for Quantities Used in

Electrical Science and Electrical
Engineering.
American National Standard !nstitute
1430 Broadway
New York, New York 10018
Component Values

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

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

Resistors = Ohms (QQ).

The schematic diagram and circuit board component
location illustration have grids. A lookup table with the
grid coordinates is provided for ease of locating the
component. Only the components illustrated onthe facing
diagram are listed in the lookup table. When more than
one schematic diagram is used toillustrate the circuitry on
a circuit board, the circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the lookup table will list the diagram number of
other diagrams that the circuitry of the circuit board
appears on.
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Figure 9-1. Color codes for resistors and capacitors.

Figure 9-2. Semiconductor lead configurations.




EXAMPLE

2445 Service

To identify any component
mounted on a circuit board and
to locate that component in the
appropriate schematic diagram

\

A6 CRT BOARD

PULL OUT PAGE
TABS FOR CIRCUIT
BOARD ILLUSTRATION

1. Locate the Circuit Board lllustration

2. Determine the Circuit Number

a. In the instrument identify the Assembly Number of the a. Compare the circuit board with its illustration and locate
circuit board in question. The Assembly Number is usually the desired component by area and shape on the illustra-
printed on the upper left corner of the circuit board on the tion.
component side.

b. Scanthetable adjacent tothe Circuit Board lilustration and

b. Inthe manual locate and pull out tabbed page whose title find the Circuit Number of the desired component.
corresponds with the Assembly Number of the circuit
board. Circuit board assembly numbers and board
nomenclature are printed on the back side of the tabs c. Determine the Schematic Diagram Number in which the
(facing the rear of the manual). component is located.
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5. Locate the Component on the Circuit Board

a. Inthe manual, locate and pull out the tabbed page whose
title and Assembly Number correspond with the desired
circuit board. This information is on the back side of the

b.  Using the Circuit Number and grid coordinates, locate the
component on the Circuit Board lllustration.

¢. In the circuit board location illustration, determine the
location of the circuit board in the instrument.

Find the circuit board in the instrument and compare it
with its illustration in the manual to locate the desired
component on the board.
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4. Determine the Circuit Board lllustration and Component
Location

a.

From the schematic diagram, determine the Assembly
Number of the circuit board on which the component is
mounted. This information is boxed andlocatedin a corner
of the heavy line that distinguishes the board outline.

Scan the Component Location Table for the Assembly
Number just determined and find the Circuit Number of the
desired component.

Under the BOARD LOCATION column, read the grid
coordinates for the desired component.
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=

MANUAL BINDER

Figure 9-3.
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Determine the Circuit Number 3. Locate the Component on the Schematic Diagram

a. Locate and pull out tabbed page whose number and title ¢. Under the SCHEM LOCATION column, read the grid
correspond with the Schematic Diagram Number just coordinates for the desired component.
determined in the table. Schematic diagram nomenclature

and numbers are printed on the front side of the tabs
(facing the front of the manual). d. Using the Circuit Number and grid coordinates, locate the

component on the schematic diagram.

a. Compare the circuit board with its illustration and locate
the desired component by area and shape on the illustra-
tion.

b. Scanthetable adjacenttothe Circuit Boardltlustration and

find the Circuit Number of the desired component.
b. Scan the Component Location Table adjacent to the

. S . . . schematic diagram and find the Circuit Number of the
c. Determine the Schematic Diagram Number in which the A6 CRT BOARD ‘ desired component.

component is located.
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Figure 9-4. 2445 block diagram.
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See Maintenance Section
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* LABELED ON SOME BOARDS AS “P” VICE “J”.

() COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

t INDICATES COMPONENTS THAT WERE
MANUALLY ADDED TO THE BOARD AS A
RESULT OF MODIFICATION.

The numbered waveform

board dolly. The waveforn
instrument is running.
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Static Sensitive Devices
See Maintenance Section
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—=  Circuit
Number

Assembly _ [}
Number Subassembly
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

3829-50

* LABELED ON SOME BOARDS AS “P” VICE “J".

() COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

T INDICATES COMPONENTS THAT WERE
MANUALLY ADDED TO THE BOARD AS A
RESULT OF MODIFICATION.

TEST WAVEFORM SETUP INFORMATION

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the

instrument is running.
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A5—CONTROL BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT | SCHEM CIRCUIT SCHEM

NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
C2041 12 P503 1 R2317 2 R2614 2 U2362 1
C2188 12 P511 2 R2319 2 R2645 1 U2362 12
C2203 1 P511 2 R2320 2 R2646 1 U2378 1
c2217 12 P511 2 R2324 2 R2647 1 u2378 12
C2218 12 P511 12 R2325 2 R2648 1 U2408 2
C2221 12 P512 1 R2330 2 R2649 1 u2408 12
C2222 2 P512 2 R2340 2 R2650 1 u2418 2
C2223 12 P512 2 R2341 2 R2652 1 U2418 12
C2224 2 P512 2 R2342 2 R2662 1 u2427 2
C2240 12 P512 12 R2343 2 R2663 1 u2427 2
C2318 2 Q2025 2 R2344 2 R2703 2 u2427 2
C2326 2 Q2322 2 R2345 2 R2730 2 u2427 2
C2327 2 R2012 2 R2444 2 R2731 2 u2427 12
C2328 12 R2013 2 R2445 2 R2732 2 U2435 1
C2329 2 R2014 2 R2446 2 R2734 2 U2435 2
C2330 2 R2015 2 R2447 2 R2735 2 U2435 2
C2346 12 R2016 2 R2448 2 R2741 2 U2435 2
C2354 12 R2017 2 R2449 2 R2742 2 u2435 12
C2440 12 R2018 2 R2450 2 R2745 2 U2456 2
C2441 2 R2019 2 R2451 2 R2764 1 U2456 12
C2443 2 R2020 2 R2452 2 TP503 2 u2468 1
C2475 12 R2022 2 R2463 1 TP504 2 U2468 1
C2485 12 R2023 2 R2504 2 TP505 1 U2468 12
C2486 1 R2028 2 R2505 2 TP506 1 U2480 1
C2524 2 R2029 2 R2506 2 TP507 1 U2480 12
C2527 12 R2040 2 R2507 2 TP508 12 U2496 1
C2530 2 R2103 2 R2508 2 TP509 1 U2496 12
C2536 2 R2113 2 R2509 2 TP510 1 u2556 1
C2540 2 R2123 2 R2510 2 TP511 1 U2556 1
C2542 2 R2127 2 R2511 2 U2008 2 U2556 1
C2550 1 R2140 2 R2512 2 U2008 2 U2556 1
C2565 1 R2141 2 R2513 2 U2034 2 U2556 1
C2566 1 R2142 2 R2514 2 U2034 12 U2556 1
C2572 1 R2143 2 R2515 2 u2092 1 u2s56 12
C2575 12 R2144 2 R2516 2 U2092 12 U2580 1
C2586 12 R2145 2 R2517 2 U2108 2 U2580 12
C2637 12 R2162 1 R2518 2 u2108 12 U2596 1
C2638 2 R2185 1 R2519 2 U2118 1 U2596 12
C2640 2 R2186 1 R2520 2 u2118 2 U2634 2
C2642 12 R2187 1 R2521 2 u2118 2 U2634 2
C2661 1 R2224 2 R2522 2 u2118 2 U2634 12
C2734 12 R2227 2 R2525 2 u2118 2 U2656 1
CR2004 2 R2228 2 R2532 2 u2118 2 U2656 1
CR2021 2 R2229 2 R2534 2 u2118 2 U2656 1
CR2122 2 R2230 2 R2535 2 u2118 2 U2656 1
CR2651 1 R2241 2 R2539 2 U2134 2 U2656 12
CR2723 2 R2242 2 R2540 2 U2134 12 u2668 1
CR2731 2 R2243 2 R2541 2 u2162 1 U2668 12
CR2733 2 R2244 2 R2542 2 u2162 12 u2770 1
CR2742 2 R2245 2 R2543 2 u2178 1 u2770 12
CR2744 2 R2246 2 R2545 2 u2178 12 VR2003 2
J2s1 1 R2252 1 R2546 2 U2194 1 VR2526 2
J251 12 R2285 1 R2547 2 u2194 1 W511 2
J500 1 R2286 1 R2549 1 u2208 1 W511 2
J500 1 R2287 1 R2551 1 U2208 2 w511 2
J500 1 R2288 1 R2553 1 u2214 2 W511 12
J501 2 R2297 1 R2564 1 U2214 12 w512 1
J502 2 R2298 1 R2571 1 u2234 2 W512 2
J503 1 R2299 1 R2573 1 U2234 12 W512 2
J651 2 R2303 2 R2608 12 U2294 1 W512 2
J851 2 R2312 2 R260S 2 U2294 1 W5i2 i2
J651 2 R2313 2 R2610 2 U2308 2 W2143 12
J652 2 R2314 2 R2611 2 U2308 12 W2526 12
J652 2 R2315 2 R2612 2 U2335 2 Y2568 1
P501 2 R2316 2 R2613 2 U2335 12

2445 Service
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TEST WAVEFORM SETUP INFORMATION

The waveform below was obtained at the test point indicated on the accompanying schematic diagram. The waveform is
representative of the signal that may be expected at the test point whenever the instrument is running.

Also shown below is an illustration depicting timing of the D to A Converter and the output ranges that may be expected
as the DAC sets up the various analog reference voltages. Test point locations and setup information are called out on the
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PROCESSOR AND DIGITAL CONTROL DIAGRAM @

ASSEMBLY A5
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION | LOCATION
C2203 6C 2D R2299 9A 3H u2194 78 2H
C2486 6C 2H R2463 4c 4J U2194 9C 2H
C2550 6C 3G R2549 4ac 4J u2208 7C 2E
C2565 4ac 4H R2551 5N 3E U2294 78 3H
C2566 48 4H R2553 4B 4H U2294 9D 3H
C2572 3B 4H R2564 ac 4H u2362 8H 3J
C2661 6A 4F R2571 3B 4J U2378 8F 2J
R2573 3B 4J U2435C 6B 3E
CR2651 6B 4aF R2645 5D 4F U2468A 4D 4)
R2646 58 4F U24688 2E 4J
J251 5A 20 R2647 58 4F u2480 5G 4K
J500 1P 2€ R2648 5B 3F U2496 8K 3K
J500 4A 2€ R2649 5C 3F U2556A 4B 3J
J500 8P 2E R2650 6C 4F U2556B 4cC 34
J503 68 3G R2652 5A 3F U2556C 4F 3J
R2662 6P 4F U25560 38 3J
P503 68 3G R2663 4G aJ U2556E 3H 3J
P512 4P 4H R2764 3D 4K U2556F 3F 3J
u2580 4K 4J
R2162 6H 1K TP505 4E 1G U2596 5M 3K
R2185 4B 1F TP506 5G 4K U2656A 6C 4G
R2186 5D 1F TP507 5H 4K U26568 5N 4G
R2187 98 3G TP509 5H 4K u2656C 3G 4G
R2252 78 3F TP510 5H aK U2656D 5N 4G
R2285 8A 3G TP511 5H 4K u2668 3H 4G
R2286 9A 3H u2770 4H 3J
R2287 98 3H U2092 5D 1G
R2288 8B 3H U2118A 78 3E W512 7P 4H
R2297 9B 3H u2162 6H 2K
R2298 8A 3H U2178 6F 1J Y2568 4B 4H
Partial A5 also shown on diagrams 2 and 12.

ACRONYM DICTIONARY

The following listing
acronyms and signal

explains some of the less obvious
labels used on this schematic.

Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3} and should
be obvious if a little thought is given to the intended circuit

function.

ATTN CLK . .. attenuator clock

A0 — A15 ... address bits 0 — 15

AOOOH . . . address block A00O hex

BA ... bus available

BDO — BD7. .. buffered data bits 0 — 7
COOOH . . . address block CO00 hex

DAC MUXO INH . .. DAC multipiexer Q inhibit
DAC MUX1 INH . .. DAC multiplexer 1 inhibit
DO — D7...databits0 —7

E...enable

E...enable

EXTAL. .. external crystal

EOQOQH . . . address block EOQQ hex

GND C. .. virtual ground “C"

IRQ.. . interrupt request

LED CLK ... LED clock

MR ... memory ready

NMI . .. non-maskable interrupt

PORT 3 INH.. .. port 3 inhibit

RE... RAMenable

ROSFRAME . .. readout subframe

ROS1 (900H) . . . readout strobe 1 (address 0900 hex)
ROS2 (940H) . .. readout strobe 2 (address 0940 hex)
R/W ... read/write

R/W DLY'D. .. read/write delayed

TRIG STAT STRB.. . . trigger status strobe

VMA . .. valid memory address

XTAL ... crystal

0000H . . . address block 0000 hex

8000H . . . address block 8000 hex

9CTH — 9CFH . .. addresses 09C1T hex — 09CF hex
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ANALOG CONTROL DIAGRAM @

ASSEMBLY A5
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION
C2222 8H 2C R2016 2L 3G R2444 SF 48 R2732 9N 4E
Cc2224 8H ic R2017 2K 3F R2445 5G 2A R2734 9N 4F
Cc2318 4J 20 R2018 3K 3F R2446 5F 2A R2735 9M 4E
C2326 5P 30 R2019 2L 3G R2447 6F 4c R2741 M 4F
C2327 8M 4E R2020 3K 4G R2448 6G 38 R2742 10M 4aF
C€2329 8L 4t R2022 2K 4G R2449 6G 3A R2745 0L 4F
C€2330 6K 4D R2023 2N 3G R2450 6H 3B
c2441 6L 3D R2028 3L 3F R2451 6H 3B TP503 5P 38
C2443 N 4D R2029 2N 3G R2452 6H 38 TP504 6P 4c
C2524 5N 3c R2040 10C 2B R2504 3E 4A
C2530 6L 4c R2103 4K 2E R2505 2D 48 u2008 2N 3G
C2536 8N 4F R2113 2P 2E R2506 3D 4A u2008 3N 3G
C2540 oL 4E R2123 2N 4F R2507 3E 4A u2034 8D 28
C2542 oL 4E R2127 8H 2C R2508 3E 4B u2108 2P 2G
C2638 oL 3E R2140 8G 2B R2508 3D 4B u21188 2K 3E
C2640 9K 4D R2141 8D 2A R2510 3t 48 u2118C 3K 3e
R2142 8D 1B R2511 3D 4A U2118D 2K 3E
CR2004 1K 4G R2143 8G 1A R2512 5E 4ac U2118€ 2K 3E
CR2021 3K 4G R2144 8E 2A R2513 4D 4C U2118F 3K 3t
CR2122 2P 3G R2145 8t 2A R2514 4D 4c U2118G 2N 3E
CR2723 5P 3A R2224 6G 4c R2515 5D 48 u2118 1 3E
CR2731 SM 4E R2227 8H 2C R2516 5E 4c uU2134 8D 1B
CR2733 SN 4E R2228 7H 2C R2517 5E 48 u2208 2D 2E
CR2742 oM 4E R2229 7H 2C R2518 5E 48 u2214 5K 2D
CR2744 9L 4E R2230 7G 2C R2519 5D 48 U2234 74 2B
R2241 8E 2B R2520 5D 48 U2308 3H 2F
J501 7H 3B R2242 8E 1A R2521 5D 4B U2335 8K 3D
J502 2M 2G R2243 8F 1A R2522 5N 3C u2408 4F 3A
J651 2B 3A R2244 8F 1B R2625 5N 4D u2418 5F 38
J651 5P 3A R2245 8F 1C R2532 N 4E U2427A 6M 3C
J651 8B 3A R2246 8G 2A R2534 N 4E u24278 6L 3C
J652 3P 2A R2303 4G 2F R2535 8N 4E u2427C 7N 3C
J652 5B 2A R2312 2F 3D R2539 8N 4E u24270 5N 3C
R2313 4F 3D R2540 7L 4D U2435A oM 3E
P501 7G 3B R2314 24 3C R2541 L 4D y24358 9L 3E
P511 4A 4ac R2315 2J 3C R2542 oL 4E U2435D 8N 3E
P511 6S 4C R2316 24 3C R2543 aL 4E U2456 5J 3B
P511 9A 4C R2317 4J 3D R2545 5G 2A U2634A ™ 4D
P512 108 4H R2319 44 2D R2546 5H 2A U26348 8L 4D
P512 1A 4H R2320 5J 2D R2547 5H 28
P512 4s 4H R2324 6K 3C R2609 3D 4B VR2003 1K 4F
R2325 54 3C R2610 3D 48 VR2526 6N 4A
Q2025 2N 3G R2330 6L 4c R2611 30 4B
Q2322 5P 30 R2340 10N 2E R2612 3E 4B W511 108 4C
R2341 10P 3E R2613 5D 4B w511 58 4c
R2012 2L 3F R2342 10N 3D R2614 5E 4B W511 9P 4ac
R2013 2K 3F R2343 10P 3E R2703 5P 4B W512 10P 4H
R2014 3K 3F R2344 10N 3E R2730 8M 4D W512 1B 44
R2015 2L 3F R2345 10pP 3E R2731 8L 4D W512 5P 4H
Partial A5 also shown on diagrams 1 and 12.

ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

A TIM REF . .. A timing reference
ATTN STRB . . . attenuator strobe
BDO — BD7 . . . buffered data bits 0 — 7
B TIM REF ... B timing reference

CH1 OVL. ..channel 1 overload
CH?2 OVL . .. channel 2 overload
CH1 PRB ... channel 1 probe
CH2 PRB . .. channel 2 probe
CH3 PRB ... channel 3 probe
CHA PRR . channel 4 probe

T

CONT DATA ... control data

DAC MUXO iNH . .. DAC multiplexer 0 inhibit

DAC MUX1 AO ... DAC multiplexer 1, address bit 0
DAC MUX1 A1 ... DAC multiplexer 1, address bit 1
DAC MUX1 A2 ... DAC multiplexer 1, address bit 2

DAC MUX1 IN ... DAC multiplexer input
GND C. . . virtual ground “C"

OEA35. . . option EAROM +35 volt
OEACLK ... option EAROM clock

OEAI/O . .. option EAROM input/output
OEAC1 . .. option EAROM mode code, bit 1
OEAC2 ... option EAROM mode code, bit 2
OEAC3 . .. option EAROM mode code, bit 3
PORT 3 INH (9C3H) . . . port 3 inhibit

RO DO ... readout data out

RO ON ... readout on

Si. .. scope identification

TSO . .. trigger status output
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Figure 9-6. A6—Front Panel and A7—Front Panel Variable boards.

* LABELED ON SOME BOARDS AS “P” VICE “J".

() COMPONENTS WITHIN PARENTHESES MAY

NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

ALL COMPONENTS MOUNTED ON A7—FRONT

PANEL VARIABLE CIRCUIT BOARD ARE SHOWN ON SCHEMATIC

DIAGRAM @

A6—FRONT PANEL BOARD

CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM
NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER
CR3000 3 CR3200 3 083392 3 §3010 3
CR3001 3 CR3210 3 DS3393 3 $3010 3
CR3002 3 CR3220 3 J601 3 $3010 3
CR3003 3 CR3250 3 J671 3 $3010 3
CR3010 3 CR3260 3 P651 3 $3020 3
CR3011 3 CR3270 3 P651 12 $3025 3
CR3012 3 DS3300 3 P652 3 $3030 3
CR3013 3 DS3301 3 P652 3 $3035 3
CR3020 3 DS3302 3 P652 12 S$3050 3
CR3021 3 DS3303 3 R3021 3 $3050 3
CR3022 3 DS3304 3 R3031 3 $3105 3
CR3023 3 DS3310 3 R3050 3 $3110 3
CR3025 3 DS3311 3 R3075 3 S$3110 3
CR3030 3 DS3312 3 R3100 3 S3110 3
CR3031 3 DS3313 3 R3125 3 S3175 3
CR3032 3 DS3314 3 R3150 3 83175 3
CR3033 3 DS3325 3 R3190 3 S$3200 3
CR3035 3 DS3326 3 R3200 3 $3210 3
CR3050 3 DS3327 3 R3210 3 83220 3
CR3075 3 DS3329 3 R3300 3 $3250 3
CR3105 3 DS3330 3 R3310 3 $3260 3
CR3110 3 DS3331 3 R3325 3 $3270 3
CR3115 3 DS3350 3 R3326 3 U3300 3
CR3120 3 DS3351 3 R3327 3 U3300 12
CR3175 3 DS3352 3 R3350 3 U3325 3
CR3176 3 DS3353 3 R3350 3 U3326 12
CR3177 3 DS3354 3 R3350 3 U3350 3
CR3178 3 DS3375 3 R3350 3 u3350 12
CR3179 3 DS3376 3 R3350 3 U3375 3
CR3180 3 D83377 3 R3350 3 U3375 12
CR3181 3 DS3378 3 R3350 3 Wé51 3
CR3182 3 DS3379 3 $3000 3 w651 12
CR3183 3 DS3380 3 $3000 3 w652 3
CR3184 3 DS3390 3 $3000 3 wes2 3
CR3185 | 3 DS3391 3 S§3000 3 We52 12
]

A7—FRONT PANEL VARIABLE

A6—FRONT PANEL




A6—FRONT PANEL BOARD

E D , C

B , A

CIRCUIT | SCHEM CIRCUIT | SCHEM | CIRCUIT | SCHEM CIRCUIT | SCHEM
NUMBER | NUMBER] NUMBER | NUMBER| NUMBER | NUMBER| NUMBER NUMBER
CR3000 3 CR3200 3 DS3392 3 83010 3
CR3001 3 CR3210 3 DS3393 3 83010 3
CR3002 3 CR3220 3 J601 3 $§3010 3
CR3003 3 CR3250 3 J671 3 S3010 3
CR3010 3 CR3260 3 P651 3 $3020 3
CR3011 3 CR3270 3 P651 12 83025 3
CR3012 3 DS3300 3 P652 3 S$3030 3
CR3013 3 DS3301 3 P652 3 $3035 3
CR3020 3 DS3302 3 P652 12 S3050 3
CR3021 3 DS3303 3 R3021 3 83050 3
CR3022 3 DS3304 3 R3031 3 83105 3
CR3023 3 DS3310 3 R3050 3 $3110 3
CR3025 3 DS3311 3 R3075 3 $3110 3
CR3030 3 D83312 3 R3100 3 83110 3
CR3031 3 DS3313 3 R3125 3 $3175 3
CR3032 3 DS3314 3 R3150 3 S§3175 3
CR3033 3 DS3325 3 R3190 3 $3200 3
CR3035 3 DS3326 3 R3200 3 $3210 3
CR3050 3 DS3327 3 R3210 3 $3220 3
CR3075 3 DS3329 3 R3300 3 $3250 3
CR3105 3 DS3330 3 R3310 3 $3260 3
CR3110 3 DS3331 3 R3325 3 $§3270 3
CR3115 3 DS3350 3 R3326 3 U3300 3
CR3120 3 DS3351 3 R3327 3 U3300 12
CR3175 3 DS3352 3 R3350 3 u3325 3
CR3176 3 DS3353 3 R3350 3 U3325 12
CR3177 3 DS3354 3 R3350 3 U3350 3
CR3178 3 DS3375 3 R3350 3 U3350 12
CR3179 3 DS3376 3 R3350 3 U3375 3
CR3180 3 DS3377 3 R3350 3 u3375 12
CR3181 3 DsS3378 3 R3350 3 W651 3
CR3182 3 DS3379 3 $3000 3 Wé51 12
CR3183 3 Ds3380 3 $3000 3 W652 3
CR3184 3 DS3390 3 $3000 3 w652 3
CR3185 3 DS3391 3 S3000 3 W652 12
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A7—FRONT PANEL VARIABLE

AB—FRONT PANEL

Figure 9-7. Circuit view of A6—Front Panel.
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2 CIRCUIT BOARD ARE SHOWN ON SCHEMATIC
DIAGRAM
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A8—SCALE ILLUMINATION
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\ A1—MAIN
™ A11 (CH1) ATTENUATOR
A12 (CH2) ATTENUATOR
.:,ORMD t
6 () COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION,
1t INDICATES COMPONENTS THAT WERE
> MANUALLY ADDED TO THE BOARD AS A
RESULT OF MODIFICATION.
* LABELED ON SOME BOARDS AS “P” VICE “J".
7 # COMPONENT ON BACK OF BOARD.
§ USED FOR FUTURE TV OPTION.
[ o
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ALL COMPONENTS MOUNTED ON A8—SCALE ILLUMINATION
CIRCUIT BOARD ARE SHOWN ON SCHEMATIC

DIAGRAM

A8—SCALE ILLUMINATION

A1—MAIN

A11 (CH1) ATTENUATOR
A12 (CH2) ATTENUATOR

() COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

t+ INDICATES COMPONENTS THAT WERE
MANUALLY ADDED TO THE BOARD AS A
RESULT OF MODIFICATION.

* LABELED ON SOME BOARDS AS “P” VICE “J”.

# COMPONENT ON BACK OF BOARD.

§ USED FOR FUTURE TV OPTION.

Static Sensitive Devices
See Maintenance Section
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| Schematic
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3s09.62  Figure 9-8. A1—Main and A8—Scale lllumination boards.

A1—MAIN BOARD
CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER | NUMBER| NUMBER | NUMBER] NUMBER | NUMBER] NUMBER | NUMBER| NUMBER | NUMBER
C100 4 C723 1 CR950 5 P101 5 R301 4
c102 11 Cc731 11 CR951 5 P101 5 R302 4
Cc103 4 €733 " CR956 6 P102 5 R304 4
c104 4 C735 [ CR966 6 P102 5 R311 4
C105 4 Cc738 11 CR972 6 P103 4 R329 4
C106 1 C740 1 CR987 1 P106 6 R332 4
c107 1" C742 5 DL100 6 P107 5 R334 5
c108 11 C803 6 J9 5 P108 5 R353 5
C113 1 C805 6 J10 4 P121 11 R355 5
C114 1 C806 6 J1 4 P121 1" R357 5
Cc115 4 C808 6 J100 4 P122 5 R358 5
c116 4 C809 6 J100 4 P122 1 R359 5
c117 4 c810 1 J100 4 P141 6 R360 5
Cc118 4 c811 1" J101 5 P141 6 R361 5
Cc119 1 c817 6 J101 5 Q130 4 R362 5
C120 1 Cc819 1 J102 5 Q131 4 R363 5
c121 1 C822 6 J102 5 Q154 5 R401 6
c122 4 €850 1 J102 5 Q155 5 R402 6
C125 11 851 5 J103 4 Q190 4 R403 6
C130 4 852 5 J104 5 Q460 4 R412 6
C175 4 C853 5 J104 5 Q460 4 R416 6
C176 4 C854 5 J105 4 Q550 5 R430 4
c177 4 G907 5 J110 4 Q600 6 R440 4
c179 4 €908 5 J1 4 Q623 6 R450 4
C180 5 €912 5 J112 8 Q624 6 R451 4
c181 5 €933 1 J113 5 Q645 5 R452 4
C184 4 €938 1 J114 8 Q700 n R453 4
C185 4 €940 1 J115 8 Q709 5 R454 4
C200 4 €943 1 J116 5 Q741 5 R455 4
€202 4 C956 6 J117 4 R100 4 R456 4
C203 4 C957 6 J118 5 R101 4 R457 4
C205 4 C958 1 J119 1 R102 a4 R458 4
C206 4 €966 1 J181 4 R114 4 R459 4
C207 1 €972 6 J191 6 R115 4 R460 4
Cc217 4 C973 1 J191 11 R117 4 R461 4
c218 1 C975 8 J191 1 R118 4 R462 4
C219 1 C988 1" J411 5 R119 4 R463 4
C220 1 C990 " J411 5 R120 1 R464 4
c221 11 €995 6 Ja11 6 R121 4 R465 4
C222 4 CR100 4 Jan 6 R123 4 R470 6
C225 1 CR101 4 J411 1" R125 11 R471 6
C301 4 CR107 1 J511 4 R129 4 R476 6
C302 4 CR130 4 J511 4 R130 4 R477 6
C306 5 CR131 4 Js511 5 R131 4 R478 6
C307 1 CR140 4 J511 6 R133 4 R479 6
Cc310 4 CR141 4 J511 1 R135 4 R480 6
Cc31 4 CR142 4 J511 1" R136 4 R481 6
C325 1 CR143 4 J512 4 R140 4 R482 6
C329 4 CR144 4 J512 5 R141 4 R483 6
€332 4 CR145 4 J512 5 R142 4 R484 6
C336 1 CR146 4 J512 6 R143 4 R485 6
C402 6 CR147 4 J512 6 R144 4 R486 6
C404 6 CR148 4 J512 1 R149 4 R487 6
C412 6 CR149 4 L101 1 R152 5 R488 6
C415 1 CR150 4 L107 1 R153 5 R489 6
C450 4 CR151 4 L113 1 R154 5 R490 6
C454 4 CR152 4 L115 4 R1565 5 R491 6
Cc458 1 CR153 4 L219 1 R156 5 R492 6
C460 4 CR154 4 L307 1 R159 4 R493 6
ca64 4 CR155 4 L325 1 R161 4 R494 6
Cc478 6 CR160 4 L336 1 R162 4 R495 6
Cc480 1 CR161 4 L521 1 R163 4 R497 6
c487 6 CR162 4 L605 6 R165 5 R498 6
488 6 CR163 4 L606 6 R190 4 R500 6
C512 5 CR200 4 L607 6 R191 4 R501 6
C513 5 CR201 4 L608 6 R192 4 R502 4
520 5 CR355 5 L609 6 R193 4 R511 5
C521 11 CR356 5 L610 6 R194 4 R512 5
C528 5 CR358 5 L611 6 R195 4 R513 5
C536 5 CR359 5 L612 6 R196 4 R518 5
C537 5 CR460 4 L619 6 R197 4 R519 5
C544 5 CR461 4 L644 6 R198 4 R520 5
c617 6 CR476 6 L733 1 R199 4 R521 5
C625 6 CR484 6 L738 1 R200 4 R527 5
C645 5 CR485 6 L740 1 R201 4 R529 5
C650 5 CR495 6 L743 1" R202 4 R537 5
€653 5 CR600 6 L938 1" R216 4 R542 5
C660 5 CR616 6 L973 1 R217 4 R543 5
C669 5 CR652 5 LR101 11 R218 4 R544 5
C675 11 CR653 5 LR107 1 R219 4 R545 5
C707 5 CR707 5 LR180 4 R220 1" R550 5
C708 5 CR741 5 LR201 11 R223 4 R551 5
C709 5 CR746 5 LR218 1 R225 1" R552 5
c710 1 CR747 5 LR280 a4 R230 4 R553 5
C712 5 CR807 11 P100 4 R231 4 R554 5
C722 11 CR811 11 P100 4 R232 4 R555 5
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CcoL 4 COL 4 COL 4
coL 3 COL3 COoL 3
CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD coLe oLz CoL 2
NUMBER | LOCATION | LOCATION | NUMBER | LOCATION | LOCATION | NUMBER | LOCATION | LOCATION | NUMBER | LOCATION | LOCATION 1 e + o e
CR0O3000 2) 1A CR3200 34 1D DS3391 10P 1E $30008 3K 28 : sserox  owlor swes x ondlee Rowg
CR3001 2K 18 CR3210 aN 26 DS3392 8L 2 $3000C M 28 - CENET ey T e
CR3002 M 1c CR3220 5L 2D DS3393 7F 2E $3000D aN 28 . ma025 ROWS
CR3003 2N 2c CR3250 5K 4 $3010A 3L 2A > cRe2 ROW 8 ROWA
CR3010 2L 2C CR3260 6J 4 J601 5D 3C $30108 3D 28 i cras ROWS
CR3011 3D 2A CR3270 28 4D J671 7P 4F s3010C K 28 > con 4 D03 coL4
CR3012 3K 2¢ $3010D a 28 co 3 FEE S 5 teors
S3035 % DNg|dUP H—o \
CR3013 3L 2c DS3300 68 4A PE51 3s aF $3020 3D 3A 63050aY  Coming)-—o coL 2 craT S TS i ' CoLz
CR3020 38 3A DS3301 6C aa P652 1s 2A $3025 1B aA i3 cHz cox i CR3e S 2y } ! o)
CR3021 38 38 DS3302 6C 4A P52 7A 2A $3030 4D 38 | oL/ b -~ cR30% coLg CRAI7S \c . * l ! (BN
CR3022 38 3B DS3303 7c aa $3035 2¢ 4B - SN Row! e | I 1 o
CR3023 3c 38 DS3304 7D 4A R3021 3P 1A $3050A 28 4 | ' ! ! ' e 53¢
CR3025 2c 4A DS3310 7D 4B R3031 ap 1B $30508 2 4 4 2 £ . = [c
Xy
CR3030 58 38 DS3311 7E 48 R3050 ap 40 $3105 4y 10 ; cos cr3023 R0 Yo e (&t
CR3031 58 28 DS3312 7E 48 R3075 5P 4 $3110A am 2c 3 oLz crzp2z | ", ssoce | ssec o . R
CR3032 58 3B DS3313 7€ 48 R3100 5P 1c 531108 a 2¢ oLt p—— ) I [NERT]h —- L 5EC e toors
CR3033 5¢ 28 DS3314 7F 48 R3126 5P 2c $3110C a« P ; coLg CR3020 m § Pl ((VEPT\CALMODE) cow 2 1S e : H Con T
CR3035 2c 4ac DS3326 8H 20 R3150 6P 20 S$3175A 3H 3c o o , e 20mS o .
CR3050 2c 4D DS3326 8H 20 R3190 3p 4c $31758 5H 3c | i i i (3 10 mS R N saz
CR3075 28 4 DS3327 8G 20 R3200 6P 1D $3200 3J ) > E] 5 2 1] = {VomEon | 32 e . . Bai
CR31056 4J 1D DS3329 7G 2D R3210 6P 1E $3210 4N 2E ; oy . LmsS (e . . . mRie
CR3110 am 1c DS3330 8J 3D R3300 60 4a $3220 5L 2D M . . g ms : . H SNy cor4
CR3115 aL 2¢ DS3331 8J 3D R3310 7F 38 $3250 5K 3D 5v . SO e Te " o POSITION CoL 3
CR3120 4K 20 DS3350 8J 2E R3325 8L 2F $3260 5J 3E q 2y . e 4 POSITION s0ps e . o 2
CR3175 2F 3D DS3351 8K 2€ R3326 N 3E 3270 1A 3€ ; P " 20k> b oL
CR3176 2F 2c DS3352 8K 2E R3327 op 3E Somv . ows |/ H .
CR3177 2F 2c DS3353 8L 2€E R3350A oN 2€ U3300 88 4B 1ony hd hd Zps e o . . san
CR3178 2G 3C DS3354 8L 3E R3350B 9M 2E U3325 9E 3C - ESAAN . H : S3020 | uS N o N o
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SCHEM BOARD
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A1—MAIN BOARD (CONT)

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT SCHEM
NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
R556 5 R907 5 U700 5
R557 5 R910 5 U700 1
R5568 5 R912 5 U735 8
R560 5 R924 5 U735 6
R600 6 R936 5 U735 6
R601 6 R937 5 U735 6
R602 6 R940 5 U735 6
R605 6 R941 5 usoo 6
R606 6 R943 5 usoo 11
R607 6 R944 5 uss0 5
R608 6 R945 5 uss0 5
R614 6 R950 5 Uss50 6
R615 6 R951 1 uss0 11
R617 6 R952 5 ugseo 5
R618 6 R956 6 us60 5
R619 6 R957 6 ugeo 6
R622 6 R972 6 ugseo 1
R624 6 R973 6 usoo 5
R638 6 R981 5 U900 1
R639 6 R995 6 us10 5
R642 6 $615 6 us10 5
R643 5 U100 4 us10 11
R644 5 U100 11 uss0 6
R645 5 U110 4 U950 1
R646 5 U110 11 us7s 5
R650 6 U120 4 us75 5
R651 5 U120 1 U975 6
R652 5 U130 4 U975 6
R653 5 U130 4 us7s 11
R654 5 U130 4 U980 5
R655 5 U130 4 usso 5
R659 6 U130 4 U980 6
R669 5 U130 4 usso 6
R670 5 U130 4 U980 1
R671 5 U130 11 VR125 11
R672 5 U140 4 VR225 11
R678 5 U140 1 VR550 5
R700 1" U150 4 w101 11
R701 n U150 11 w102 1
R702 11 U160 4 w103 11
R707 5 U160 4 w104 11
R708 5 U160 4 W1056 11
R709 5 U160 4 W106 6
R710 5 U160 11 w107 5
R713 5 U165 4 w108 5
R723 5 U165 5 w109 1
R724 5 U165 5 w121 1
R731 6 U165 5 wi21 1
R732 8 U165 11 w122 5
R733 6 ui17o 4 w122 1
R734 6 U170 11 W141 6
R735 6 U200 4 wi41 6
R736 5 U200 1 w171 4
R737 5 U300 4 W172 4
R738 5 U300 11 w1384 4
R741 5 U350 5 W666 5
R742 5 U350 5 w677 5
R743 5 U350 11 w916 6
R744 5 U400 6 wo17 6
R745 5 U400 1 Wwe18 6
R746 5 U450 4 wo19 6
R750 5 U450 4
R800 6 U450 11
R801 6 U475 6
R802 6 U475 6
R803 6 U475 6
R804 6 U475 6
R805 6 U475 6
R806 6 uass 6
R809 6 u485 6
R811 1" u485 6
R817 6 U485 6
R820 6 uags 6
R821 6 us00 5
R822 6 U500 1
R823 6 us50 5
R850 6 U550 5
R852 5 U550 5
R853 5 Us50 5
R855 6 U550 5
R856 6 U600 6
R858 6 U600 1
R860 6 U650 5
R904 5 U650 1

2445 Service

ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions {Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

APO+ . .. auxiliary pickoff, noninverting

ATTN CLK . .. attenuator clock

ATTN STRB ... . attenuator strobe

BDCA ... bypass delay comparator A

BDCB . .. bypass delay comparator B

BPO+. . . second auxiliary pickoff, noninverting
BWL ... bandwidth limit

BYP... bypass

CC. .. control clock

CD. .. control data

CH1 OVL...CH1 overload

CH2 OVL...CH2 overload

CH1 PA CLK ... CH1 preamp ciock

CH2 PA CLK ... CH2 preamp clock

CH1 PRB — CH4 PRB ... CH1 — CH4 probe encoding
CONT DATA. ... control data

CTC. .. capacitor, timing compensation

DAC MUX1 INH ... DAC multipiexer 1 inhibit
DAC MUX1 AO ... DAC multiplexer 1, address bit O
DAC MUX1 A1 ... DAC multiplexer 1, address bit 1
DAC MUX1 A2 ... DAC multiplexer 1, address bit 2
DAC MUX1 IN ... DAC multiplexer 1 input

DO+. .. display output, noninverting

DO—.. . display output, inverting

DONS.. .. display output, negative CH 3

DOP3. .. display output, positive CH 3

DON4 . . . display output, negative CH 4

DOP4 . . . display output, positive CH 4
GA3...gain3

GA4...gain4

§I_. . . scope identification bit

SIL. .. slow intensity limit

TPO—. .. trigger pickoff, inverting

TPO3. .. CHS3 trigger pickoff

TPO4 . .. CH4 trigger pickoff

TPT—. .. trigger pickoff reverse termination

TXY ... triggered X-Y



2445 Service TEST WAVEFORM SETUP INFORMATION

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following
setup conditions are observed. Any change(s) from the given setup conditions required to produce a given waveform are
noted with that waveform illustration.

2445 SETUP

Connect a 200-mV, 1-kHz squarewave signal from a TRIGGER
signal generator to the CH 1 and CH 2 inputs of the 2445 MODE AUTO
via a BNC T-connector, a 50-ohm BNC cable and a dual- SOURCE VERT
input coupler. COUPLING DC

All other control settings are irrelevant.

Set:

VERTICAL MODE CH1

TEST OSCILLOSCOPE SETUP
Input Coupling

CH 1and CH 2 1 MQ DC
Connect the 200-mV, 1-kHz squarewave from the BNC
VOLTS/DIV T-connector to the External Trigger input of the test
CH 1 and CH 2 50 mV oscilloscope using a 50-ohm BNC cable. Externally trigger
the test oscilloscope on the rising edge of the 1-kHz signal
A and B SEC/DIV 0.5 ms (knobs locked) and, using a X10 probe with the test oscilloscope, set its

Volts/Div and Time/Div ranges as required to obtain the
indicated displays.

Q00DDOOE T

0000 | __ s

00 ..

+138mV —

e +30mY  em—— ———
= 200ns —|
+15V — A
o o “ N
H’_./
WHEN LO,
ATTENUATORS

ARE STROBED 3829-52



ATTENUATORS AND PREAMPS DIAGRAM

&

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER { LOCATION| LOCATION NUMBER | LOCATION| LOCATION
C100 H 4ac CR150 7F 6C R114 3N 6D R329 9L 2D
C103 3G 5C CR151 7F 6C R115 3N 6D R332 oL 2D
C104 2Mm 5D CR152 7€ 6C R117 2K 6E R430 8P 3E
C105 ™ 4Cc CR153 7E 6C R118 2L 5E R440 8K 4F
C115 3P 6E CR154 4G 6C R119 2K 6D R450 2N 3E
C116 3P 7€ CR155 7G 6C R121 2M 4D R451 2P 3E
c117 M 4D CR160 7L 2D R123 3C 2H R452 2N 3E
Cci18 38 7E CR161 7L 2D R129 68 5C R453 2P 3E
C122 2M 5D CR162 2L 2D R130 6B 7B R454 N 3F
c130 68 5C CR163 2L 2D R131 6C 78 R455 7N 3E
C175 7K 2D CR200 8J 3C R133 5M 68 R456 7P 3E
C176 7K 2D CR201 8J 3C R135 4M 68 R457 7P 4F
C177 2K 2D CR460 8S 3E R136 38 1H R458 1S 4F
c179 2K 2D CR461 8s 3E R140 6B 7C R459 7S 4G
c184 oM 2F R141 6B 7C R460 8N 3E
C185 9N 3B J10 2H 58 R142 5C 7Cc R461 8N 3E
C200 8H 3C J11 8H 38 R143 6B 7C R462 8P 4)
C202 7G 4c J100 1T 4F R144 5C 78 R463 8N 3E
C203 8M 4c J100 7T 4F R149 ac 78 R464 8S 3E
C205 7H 3C J100 8K 4F R159 7K 10 R465 8P 3F
C206 ™ 4D J103 8L 4c R161 e 2D R502 3B 1G
Cc217 7K 2D J105 8T 3E R162 2K 2D
C222 ™ 4D J110 6T 2E R163 2K 2D U100 2M 5D
C301 108 18 J111 4N 68 R190 3J 2 U110 4E 6B
€302 108 3B J117 2P 6E R191 3J 2t U120 6E 6C
C310 8H 1C J181 5P 68 R192 4] 2E U130A 5G 6C
C311 2H ic. J511 10T 10 R193 4J 1E U1308 5G 6C
C329 9L 2D J511 9B 1D R194 3J 1H u130C 5K 6C
€332 oL 2D J512 3A 1H R195 8N 2E U1300 5M 6C
C450 2P 3F R196 8M 2E U130E 5M 6C
C454 7P 3F L1156 3P 6E R197 oM 2F U130F aM 6C
C460 8P 3E R198 oM 3F U130G 6B 6C
Cc464 8s 3E LR180 2N 4E R199 oM 3F U140 5D 78
LR280 7N 3E R200 8H 3C U150 6D 7cC
CR100 1J 5C R201 8H 3B U160A 2L 20
CR101 J 5C P100A 27 4F R202 8H 38 u1608 6L 2D
CR130 6C 78 P100D m 4F R216 L 3D u160C 7K 20
CR131 6C 78 P103 8L 4c R217 7K 3D U160D 1K 2D
CR140 4G 6B R218 7K 3E U165A 8m 2F
CR141 4F 6B Q130 6C 7B R219 7L 3D U170 N 2E
CR142 4F 68 Q131 6C 78 R223 3C 2H U200 ™ 4D
CR143 4F 68 Q190 8N 3E R230 3D 2E U300 10M 28
CR144 4F 68 Q460A 8P 3E R231 38 2E U450A 7P 3F
CR145 4E 68 Q4608 8P 3E R232 3C 3E U4508 2P 3F
CR146 4E 68 R301 10A 1A
CR147 7G 6C R100 1H 4ac R302 10A 2A w171 7L 2D
CR148 7F 6C R101 1H 5B R304 10A 1B w172 1L 2D
CR149 7F 6C R102 2H 58 R311 10A 2A w194 34 2€
Partial A1 also shown on diagrams 5, 6, 8 and 11.
ASSEMBLY A8
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER| LOCATION! LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION NUMBER| LOCATION LOCATION
DS100 58 ™ DS102 538 1P P181 58 1P w181 58 P
DS101 58 N
ASSEMBLY A11
T
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD GIRCUIT | SCHEM | BOARD CIRCUIT SCHEM BOARD
NUMBER| LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION
J1 1A 5A P10 1H 58 W10 2H 58
ASSEMBLY A12 CHASSIS MOUNTED PARTS
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD
NUMBER! LOCATION LOCATION NUMBER | LOCATION LOCATION NUMBER | LOCATION LOCATION NUMBER LOCATION LOCATION
J2 8A 3A J3 10A CHASSIS P111 4N CHASSIS W111 5N CHASSIS
P11 8H 38 Jé 10A CHASSIS
w1t : 9H 3B J5 8T CHASSIS R134 5N CHASSIS
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2445 Service

TEST WAVEFORM SETUP INFORMATION

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following
setup conditions are observed. Any change(s) from the given setup conditions required to produce a given waveform are
noted with that waveform illustration. Where B Sweep setup_conditions are referenced with a waveform, it is assumed that

the B SEC/DIV knob is set to 100 us/div unless otherwise noted.

2445 SETUP

Connect a 200-mV, 1-kHz squarewave to the CH 1 input

of the 2445 using a BNC cable.

Set:
VERTICAL MODE

Input Coupling
CH1and CH2

VOLTS/DIV
CH'1and CH 2
CH 1 and CH 2 VAR

A and B SEC/DIV
A and B SEC/DIV VAR

TRIGGER
MODE
SOURCE
COUPLING
HOLDOFF
SLOPE
LEVEL

+5V —
HOLDOFF

_—n‘-\ }:—2.4ms—>|-

CH1
1M DC

50 mV
In detent

0.2 ms (knobs locked)

In detent

AUTO

VERT

NOISE REJ

In detent

+ (plus)

Stably triggered display

W/NO TRIGGER

W/NO TRIGGER

At

A REF OR DLY POS

INTENSITY

READOUT INTENSITY

DLY readout
1000.0 us readout
Midrange

Minimum (once DLY
readout is set)

All other control settings are irrelevant.

TEST OSCILLOSCOPE SETUP

Using a X10 probe with the test oscilloscope, set its
Trigger Slope, Trigger Level, Volts/Div and Time/Div ranges
as required to obtain the indicated displays.

1.1ys
+3V —
gy —
EXPANDED VIEW OF 2A ABOVE
- ja—2.4ms -
+5.5V — m » o "~ -
BLANK
TIME
SET BY
HOLDOFF

00

v —

W/NO TRIGGER

Y|
¥
y
' 4
y |

ov —
A AND B SEC/DIV KNOBS LOCKED (20@us)W/NO TRIGGER

— ja—2.4ms |
+SV — J‘_\ F ~ ~ ~

HOLDOFF

gy —

B SWEEP SELECTED - W/NO TRIGGER

-» 2. 4ms =]
+5V — m ~ ~ ~ o
HOLDOFF
v —
X1@ MAG SELECTED - W/NO TRIGGER
fe—2.4ms |
+5V —
ay — J w - -
| j=-READOUT
ACTIVE W/NO TRIGGER
|w-2.4ms |
v —
-3.6V—
W/NO TRIGGER
HOLDOFF o= |- je— 3ms —s]

R I I R I

+3y —
TRIGGERED ON  |o SWEEP
POSITIVE-GOING "'kunnmc"i
SQUARE WAVE

fe— Zme —»]
+4 5V — f~ & aand
v —
-8.2v—
- =
VARIES W/ A SWEEP - 2P8@us
A REF SETTING B SWEEP - 1@8@us
+2.6V — [—}
-8.2v—
j— 3ms —]
+4y — { f— — f—

v —
ja— 3ms —m|
+SV — (— (— f—
TRIG'D
SWEEP

v —

+ay —

34

BY — e N A S
|—— 3mg —]
|#—— 3mg —=| HOLDOFF |
+av —
+3V —
par>
@ TRIG'D B SWEEP ONLY B TRIGGERED

j+—— 3ms —{ HOLD
+5Y —
oV —
A SWEEP - 20
j—— 3ms ——a{ HOLL
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v —
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f—
+2.2V— ‘Saa
-, sv —_—
A SWP = 200us/D
|—— 3me —{ HOLD
+ay —
ey —
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jt—— 3ms ——» HOLD
+5Y —
v —
B SWEEP ONLY, TRIGGERED
+ay —
v —
j—— 3ms ——{ HOLD(

A SWEEF - 229,
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2445 Service

ACRONYM DICTIONARY

The following listing explains some of the less obvious

acronyms

used on this schematic.

Acronyms and labels not shown in this listing may be
included in the circuit descriptions {Section 3) and should
be obvious if a little thought is given to the intended circuit

function.

ACA ... A low-pass capacitor

ACB . .. B low-pass capacitor

AHO ... A holdoff

A TIM REF ... A timing reference

B TIM REF ... B timing reference
BDC. .. bypass delay comparator
BDCA ... bypass delay comparator A
BDCB ... bypass delay comparator B
BWLB ... bandwidth limited B signal
CAL ... calibrator

CAL OUT ... calibrator out

Q_C_: .. control clock

CCA ... control clock A

CCB.. . control clock B

CD ... control data

CHNS5A ... CH5 (for A trigger)
CHNB5B . . . CHb (for B trigger)
CONT DATA ... control data

CT ... calibrator timing out

CTC. .. capacitor, timing compensation
CTO. .. timing capacitor 0

CT2.. . timing capacitor 2

DG ... delay gate

DGB ... delay gate bypass

DI ... display intensity

DOR ... delay offset reference

DR ... delay reference

DS ... delay select

H_RR ... holdoff ramp reset

H_SA ... horizontal select A

HSB . .. horizontal select B

IREF ... current reference
IT...timing current

ITF ... timing current feedback

ITR ... timing current reference
ITREF ... timing current reference
ITRR ... timing current reference return
IZD . .. inhibit zero delay

RDA ... reset delay adjust

ROA . .. readout acknowledge

ROB . .. readout blank

ROI . .. readout intensity
RO ON ... readout on

ROR ... readout request

SDO . .. sweep delay offset

SG . .. sweep gate

SGA . .. sweep gate A

SGAZ ... sweep gate A to Z axis
STB ...Sweep gate B

SGBZ ... sweep gate B to Z axis

SROA ... A trigger source select O
SR1A ... A trigger source select 1
SR2A ... A trigger source select 2
SROB . .. B trigger source select 0
SR1B ... B trigger source select 1
SR2B ... B trigger source select 2
SSA ... A selected signal source
SSB . . . B selected signal source
SSR ... sweep start reference
STBA ... A compare strobe
STT% ... B compare strobe

TC. .. timing clock

TCS. .. timing capacitor select
TGA ... A trigger

TGA ... inverted A trigger

TGB ... B trigger
TGB...inverted B trigger

THO ... trigger holdoff

THOA ... trigger holdoff A
THOB.. .. trigger holdoff B

TLA ... trigger level A

TLB ... trigger level B

mG STAT STRB. ... trigger status strobe

TSA ... trigger status A

TSB... trigger status B

TS IN ... trace separation input

TSO ... trigger status output

TSS. .. trigger status strobe

TS1 ... trace separation voltage 1
TS2 ... trace separation voltage 2
TS1+TS2. .. trace separation 1 and 2

VBBI . .. bias voltage in
\VBRQ . . . bias voltaoe out

VOO as VOeiiayt Cu

‘\73_1 — V_S4 ... vertical selects 1 — 4



DISPLAY SEQUENCER, TRIGGERING, A & B SWEEPS DIAGRAM @

ASSEMBLY A1

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION
C180 38 2E Ji113 5A 78 R537 9E 1E R907 6M 7H
c181 2G 2E J116 6A 98 R642 7H 3F R910 5K 9F
€306 1P 1B J118 9s 2K R543 8H 2F R912 5K 9E
C512 8F 3H J411 108 1K R544 8C 3H R924 5K 7G
Cc513 8E 3H Ja1 6A 1K R545 8C 3H R936 6K 9F
€520 70 2H J511 8A 1D R550 8P 1G R937 6K 8G
C528 7F 1G J512 1A 1H R551 8N 1E R940 ™ 6K
C536 oF 1F J512 1S 1H R552 8N 1E R941 ™ 9J
€537 9E 2F 'R553 9N 1F R943 6M 9H
c544 8D 3H P101A 78 3H R554 8N 1G R944 ™ 8J
C645 8F 5G P1018 88 3H R555 8P 1G R945 6M 7J
C650 6E 7K P1028 4K 6F R556 9P 1F R950 7P 6K
653 6C 3J P102D 8K 6F R557 9P 1E R952 6E 7K
C660 4D 3J P107 78 6K R558 9P 1E R981 4P 5K
€669 5C 2J P108 4S8 5K R560 7N 1F
c707 M 8C P122 8A 4H R643 8F 5G u165B 8N 2F
c708 M 8C R644 8F 5G u165C 3C 2F
c709 M 8D Q154 4C 1€ R645 7F 5G u165D 2G 2F
c712 1K 9E Q155 3D 1F R646 8F 5G U350A 6C 88
c742 3K 6D Q550 8s 1E R651 6B 1J U3508 N 88
Cc851 3H 8E Q645 8F 6G R652 6C 2J U500 7G 2G
Cc852 3H 8E Q709 M 8D R653 5E 4J US50A 9P 1F
C853 3H 8E Q741 aMm 6D R654 78 1J U5508 8P 1F
C854 3H 8E R655 78 1J u550C 8P 1F
€907 6M 74 R152 3C 2F R669 5C 2J Us50D 8N 1F
€908 5M |8J R153 3C 2F R670 28 1J US50E 9P 1F
€912 5K | 9E R154 4C 2E R671 2D 2H U650 6D 3J
| R155 3D 2F R672 28 2H u700 3L 7D
CR355 1P ] R156 4C 2€ R678 28 2H uss508 6J 8F
CR356 1P ; 78 R165 2H 2E R707 2N 8c u8s50C 3J 8F
CR358 58 78 R334 6B 98 R708 2N 8C UB60A 3M 6F
CR359 68 88 R353 68 2H R709 1N 8C useo0B 2) 6F
CR652 6E a4J R355 1P 78 R710 1K 9F us00 6L . 8H
CR653 6C 3J R357 5C 7C R713 1K 9E U910A 5K 9F
CR707 M 88 R358 58 7C R723 2K 8E ug9108 2K 9F
CR741 aMm 6D R359 68 88 R724 2K 8E u9758 4P 6K
CR746 3P 5K R360 5C 3H R736 2K 9F u975D 7P 6K
CR747 4P 5K R361 6C 3H R737 2K 9F U980A 4N 6K
CR950 7P 6K R362 N 78 R738 2K 9F U98oD 6M 6K
CR951 6P 6K R363 N 78 R741 4M 6D
R511 4F 3H R742 aM 6D VR550 8N 1E
J9 9s 2A R512 4F 3H R743 44 6D
J101 4H 3H R513 8E 3H R744 4L 7F W107 7S 6K
J101 7C 3H R518 4H 3H R745 aM 6D w108 3s 5K
J102 3F 7F R519 4H 3H R746 4P 5K w122 8A 4H
J102 aK 7F R520 7C 2H R750 3mM 6D W666 8E 1J
J102 8K 7F R521 7Cc 2H R852 3H 8E w677 2E 24
J104 as 5K R527 7F 1G R853 3H 8E
J104 7S 5K R529 l 7F l 1G R904 6K 8J
Partial A1 also shown on diagrams 4. 6, 8 and 11.
CHASSIS MOUNTED PARTS
CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT ‘ SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION |LOCATION NUMBER |LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION
J7 | 7S CHASSIS P113 5A CHASSIS R351 5A CHASSIS W113 BA CHASSIS
J8 ! 3S CHASSIS P116 6A CHASSIS R352 6A CHASSIS w116 6A CHASSIS
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2445 Service

Figure 9-9. A14—-Dynamic Centering board.
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Static Sensitive Devices
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Chassts-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

ALL COMPONENTS MOUNTED ON A14—DYNAMIC
CENTERING BOARD ARE SHOWN ON SCHEMATIC

TEST WAVEFORM SETUP INFORMATION

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following
setup conditions are observed. Any change(s) from the given setup conditions required to produce a given waveform are
noted with that waveform illustration. Where B Sweep setup conditions are referenced with a waveform, it is assumed that
the B SEC/DIV knob is set to 100 us/div unless otherwise noted.

2445 SETUP
Connect a 200-mV, 1-kHz squarewave to the CH 1 input At DLY readout
of the 2445 using a BNC cable.
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H d
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Aand B SEC/DIV 0.2 ms (knobs locked) Using a X10 probe with the test oscilloscope, set its

Trigger Slope, Trigger Level, Volts/Div and Time/Div ranges

Aand B SEC/DIV VAR In detent as required to obtain the indicated displays.
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TEST WAVEFORM SETUP INFORMATION ov — " Sns _ vy f—3ns —|

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points when the following @ @
setup conditions are observed. Any change(s) from the given setup conditions required to produce a given waveform are
noted with that waveform illustration. Where B Sweep setup conditions are referenced with a waveform, it is assumed that
the B SEC/DIV knob is set to 100 us/div unless otherwise noted.
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ACRONYM DICTiONARY
The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

A+... Asweep

B+... B sweep

BDO. .. buffered data bit 0

BF ... beamfind

BTST ... bootstrap

BWL . . . bandwidth limit

BWLAT1 ... A bandwidth limit inductor input
BWLA2 . .. A bandwidth limit inductor output
BWLB . .. bandwidth limit B

BWLB1 ... B bandwidth limit inductor input
BWLB2 ... B bandwidth limit inductor output
CLB... current limit bypass

CMB . .. common mode bypass

COMP A ... A compensation

COMP B. .. B compensation

GA ... gain

GADJ . .. gain adjust

HSA . . . horizontal select A

HSB . . . horizontal select B

I BIAS ... current reference

ISRC. .. current source

MKL RC. .. mean cathode loading RC
MREG ... mag registration

Q GAIN . .. quadrapole gain

RO DO... readout data out

ROSFRAME . . . readout subframe

R/W DLYD. ... read/write delayed

RO ... readout

ROS1 . . . readout strobe 1

ROS2 . .. readout strobe 2

SGA . .. sweep gate A

SGAZ . .. sweep gate A to Z-axis

SGB... sweep gate B

SGAB ... sweep gate B to Z-axis

SIL. .. slow intensity limit

TADJ . .. thermal adjust

TRANR . .. transient response

TRANS RESP . . . transient response

TRQ. .. transient response, quadrapole drive
TRZ ... transient response, Z-axis

TS. .. trace separation

TS1+TS2 ... trace separation inputs 1 and 2
TXY ... triggered X-Y

VZOUT . .. variable Z-axis output

VQOUT . .. variable quadrapole output

VS1 — VS4 . . . vertical selects 1 — 4

X+. .. noninverting external input

X— ... inverting external input

2445 Service
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gy el ke 35 w2 g
o 24
NS ALRLIEIT GAD.
Schenatc * UT3sD X GA'”\,?@ R8BS0 1RBSS GAod
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R o4 500 5003 $500) ILLUSTRATIO RIB20 ug Rl
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PARTIAL A’ MAIN BOARD (FOR EXAMPLE: 45) See Maintenance Section

2445 382977

CHANNEL SWITCH AND OUTPUT AMPLIFIERS

&



2445 Service

[RCR X

&7

i

{ R29211

f;
i

—

Figure 9-10. Ad—Readout board.

() COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

3829-64

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

————e—
&TZQ,}_\F, R1234

{ |

Assembly __| [ Scé:f(’."l’;:’c

Number Subassembly Number
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

A4—READOUT

A4—READOUT BOARD

The numbered waveforms
board dolly. The waveforms
setup conditions are observec

CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM
NUMBER | NUMBER | NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER
C2830 12 R2920 7 U2855 7 U2940 12
C2835 12 R2921 7 U2855 7 U2950 7
C2851 12 R2922 7 U2855 7 U2950 7
C2855 12 R2923 7 U2855 12 U2950 12
C2860 12 R2924 7 U2860 7 U2960 7
C2885 12 R2925 7 U2860 12 U2960 12
C2901 12 R2926 7 U2865 7 U2965 7
C2911 7 R2927 7 U2865 12 U2965 7
C2913 12 R2928 7 u2870 7 U2965 7
C2926 12 R2929 7 u2870 7 U2965 7
C2940 12 R2930 7 u2870 12 U2965 12
C2950 12 R2940 7 U2880 7 U2970 7
C2960 12 R2945 7 U2880 7 u2970 7
C2970 12 R2975 7 U2880 12 u2970 7
€2980 12 R2985 7 U2885 7 U2970 7
C29%0 12 U2800 7 U2885 7 u2970 12
Jao1 7 U2800 12 U2885 7 U2980 7
J402 7 U2805 7 U2885 12 U2980 7
P411 7 U2805 12 U2890 7 U2980 7
P411 7 u2s10 7 U2890 7 u2080 ! 7
P41 7 U2810 7 U2890 7 U2980 12
P411 12 u2810 7 U2890 7 U2985 7
R2805 12 u2810 7 U2890 12 U2985 12
R2830 7 u2810 12 U2900 7 U299 7
R2841 7 u2820 7 U2900 7 U2990 7
R2842 7 u2820 7 U2900 7 U2990 7
R2843 7 U2820 12 U2900 12 U2990 7
R2844 7 U2830 7 u2005 | 7 v2e90 | 12
R2850 7 U2830 7 U2905 12 u2995 | 7
R2901 7 U2830 12 U2910 7 u2995 | 12
R2902 7 U2835 7 U2910 12 VR2805 | 12
R2903 7 U2835 7 U2920 7 VR2925 | 7
R2905 7 U2835 7 U2920 12 wa11 ! 7
R2910 7 U2835 7 U2930 7 w411 ! 7
R2911 7 U2835 12 U2930 12 wat1 ! 7
R2912 7 U2850 7 U2935 7 w411 o2
R2913 7 U2850 7 U2935 12 w2851 12
R2914 7 U2850 12 U2940 7 w2913 12
R2915 7 u28ss 7 U2940 7 i




TEST WAVEFORM SETUP INFORMATION

F 5
The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
= board dolly. The waveforms are representative of signals that may be expected at the associated points when the indicated
setup conditions are observed.
. A4—READOUT BOARD
3
d rov—
% CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM
NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER
C2830 12 R2920 7 U2855 7 uU2g940 12 @
C2835 12 R2921 7 u2855 7 U2950 7
C2851 12 R2922 7 U2855 7 U2950 7
C2855 12 R2923 7 U2855 12 U2950 12
C2860 12 R2924 7 U2860 7 U2960 7
C2885 12 R2925 7 U2860 12 U2960 12 -.8V—
C2901 12 R2926 7 u2865 7 U2965 7 W/READOUT ON, SIGNAL CONSTANTLY CHANGES
;-4 c2911 7 R2027 7 U2865 12 U2965 7
& c2913 12 R2928 7 U2870 7 U2965 7
C2926 12 R2929 7 U2870 7 U2965 7
C2940 12 R2930 7 u2870 12 U2065 12 +3V — A g ) rr—‘A'
C2950 12 R2940 7 U2880 7 U2970 7
& C2960 12 R2945 7 U2880 7 U2970 7
& C2970 12 R2975 7 U2880 12 U2970 7
g C2980 12 R2085 7 U2885 7 U2970 7
g | C2990 12 u2800 7 u2885 7 U2970 12
o J401 7 U2800 12 U2885 7 U2980 7
& J402 7 U2805 7 U2885 12 U2980 7
P411 7 U2805 12 U2890 7 U2980 7
P411 7 u2810 7 U2890 7 U2980 7 @
P411 7 u2810 7 U2890 7 U2980 12
P411 12 U2810 7 U2890 7 U2985 7
R2805 12 U2810 7 U2890 12 U2985 12
@ R2830 7 U2810 12 U2900 7 U2990 7
R2841 7 U2820 7 U2900 7 U2990 7
R enad R2842 7 2820 7 U2900 7 U2990 7
R2843 7 u2820 12 U2900 12 U2990 7
120.64 R2844 7 U2830 7 U2905 7 U2990 12
R2850 7 U2830 7 U2905 12 U2995 7
R2901 7 U2830 12 U2910 7 U2995 12 -3V — e — ————
R2902 7 u2835 7 U2910 12 VR2805 12
R2903 7 u2835 7 U2920 7 VR2925 7 W/READCUT ON, SIGNAL CONSTANTLY CHANGES
R2005 7 U2835 7 U2920 12 w411 7
E R2910 7 u2835 7 U2930 7 W411 7
R2911 7 U2835 12 U2930 12 w411 7 3829-55
R2912 7 u2850 7 U2935 7 W411 12
R2913 7 U2850 7 U2935 12 w2851 12
R2914 7 U2850 12 U2940 7 w2913 12
e R2915 7 U2855 7 U2940 7

lumber
lst.



READOUT DIAGRAM P ‘
FROM 21 i ;
AT JOLY REF B
© TOLY REF | hd ¢ )
1 A /29408 I { z
ASSEMBLY A4 Malital ,
= i ‘
/—_———\
CIRCUIT| SCHEM | BOARD CIRCUIT| SCHEM | BOARD CIRCUIT | SCHEM | BOARD - g g cad 2[__lis rag U293
NUMBER | LOCATION|LOCATION | NUMBER| LOCATION|LOCATION | NUMBER | LOCATION| LOCATION U o L4 > > lle Rx 2332
e R DN \4_RAZ|
c2911 2K 4A R2945 28 4C U29008 5L 2A 2940A L S I P
R2975 ™ 4D 129008 oL 2A 2 | Jass e B[P T RS
J401 1H 3C R2985 8E 3F U2900C 5L 2A Pl he 5[V TTE G a ook
J402 3H 3D U2905 4K 3A 2945 £3 g ] L N Q85551
U2800 ap 28 u2910 1K 3A 410 dr et I & [ oony
P411 1A 1A U2805 2p 2B U2920 2F 3B R gy X i kA qafi2 503
P41 18 1A U2810A 6L 2A U2930 1H 3D - 31 Gafd 224
P411 9s 1A uU28108 6L 2A U2935 1D 3C (R/W DLYD ng DDk,
U2810C 6N 24 U2940A 2C 4c i P TN
R2830 8C 1B U2810D 5N 2A 029408 1B 4c 8 oI
R2841 5M 2C U2820A 5P 2A U2950A 9E 4D 3 e
J[uzsesc | Y285EP 51 es
R2842 3B 2c U28208 ap 2A U29508 9J 4D o “ S2855C | T4 AL N
R2843 4B 2c U2830A 8C 1c U2960 3D 2E R28426 U290 K Tig;
R2844 58 2C U28308 7B 1C U2965A 5C 3E —lg 10K ML) R ! -
R2850 9D 1D U2835A 6G 2C U29658 oH 3E - AR P A 1402, 3
R2901 5M 28 U28358 9K 2C U2965C 4F 3E ._E[EIN;‘“‘“ 0 K
R2902 3F 28 U2835C 9G 2c U2965D oM 3E +8V%
R2903 5P 2A U28350 2E 2c U2970A oN 3E s ——
R2905 5p 2A U2850A 9D 1D U29708 oH 3E 4 R1843 Vo
R2910 1K 4A U28508 9E 1D U2970C 7G 3E - Pals % 2
R2911 1K 4A U2855A 7B 20 U2970D 9G 3E B0g - D Lo [ [ s [+
R2912 2L 4A U2855B 6E 2D U2980A oH 2E
R2913 3L 4A U2855C 3E 2D U2980B 8P 2E 8
R2914 aL 4B U28550 3E 2D U2980C N 2E - a
R2915 a 4B U2860 5F 2D U2980D 5E 26 5 _—iDa [_ssle WEeRC 2
R2920 M 3B U2865 6D 26 U2985 8F 3E +5Vp NN i 3
R84 S
R2921 5M 3B U2870A 6F 2E U2990A 8E 3E s R % \Jzresh ) CONNECTORS AND POWER -+
R2922 5M 3B U28708 5F 2E U29908 9H 3E 5 o o SUPPLY DECOUPLING NETWORK
R2923 am 3B U2880A 8J 1E U2990C M 3E o SEE POWER DISTRIBUTION B. {3
R2924 M 3B U28808 8P 1€ U2990D 8M 3E
R2925 am 3B U2885A 10H 2F U2995 oM 4E Y2380 yzeioe 12860 NOMERAL AND LETTER AT SchAL L To
R2926 5M 4C u288s58 8J 2F PRET I  F— GRID COORDINATES ON ANOTHER SCHEMATIC
R2927 2H 3C U2885C 8s oF VR2925 aM ac - (FOR EXAMPLE: 480
R2928 aL 4B U2890A 8B 2E Static Sensitive Devices
R2929 4L 4B U28908 9K 2E w411 108 1A See Maintenance Section
R2930 4M 4B U2890C 8L 2E w411 1A 1A FPSOM COMPONENT NUMBER EXAMPLE
R2940 8D 3D U2890D 9K 2E w411 55 1A R
6 @r U’Z?EOSIB L_{ELBS;”QBA Component Number
-4 .
A23 A2 R1234
A23 A2 R1234
Partial A4 also shown on diagram 12. s f 3 Asembly . Scpemate
- = Nomber ™ Subassembly o,
,:5"_ 835A Number (if used)
Ac R 0 NYM D I CT' 0 N A RY Z TaLss Chassis-mounted components have no Assembly Number
U2855A N o |db [ o 1 comrrr em——— e e s prefiy—see end of Replaceable Electrical Parts List
74L502 l REST ry
. . e . . z
The following listing explains some of the less obvious 7 ! 3w % % :
1 H H srmmmnndl \J28308
acronyms and signal labels useq on th.|s' schematic. o T J4Ls AcTIVE /RORESSRBLE ¢ o —bOTOK
Acronyms and labels not shown in this listing may be IrTCHT A INTERFERE i UI390C
. . . . . . . - i 141508
included in the circuit descriptions {Section 3) and should V28308 o 5 MHZ !
. . . . . . . . T +1
be obvious if a little thought is given to the intended circuit L !
. = 3
function. 2°158 | cerrecw
8 K233 Ll
il i)
. DADR 4
BDO . . . buffered data bit 0 ROB. .. readout blank z8208 Pt
. 3
CAQ — CAB . . . character address bits 0 — 7 RO DO. .. readout data out -
. ey ]
CDO — CD7. .. character data bits 0 — 7 ROR.. .. readout request v 29508 =
. . 50 14574
DDO — DD7 ... dot data bits0 — 7 ROR DOT TIMER DELAY ... readout request dot timer delay ) 41K i
EOCH. .. end of character ROSFRAME . . . readout subframe J2850A l“:%?ssﬁa UzZ3908)
Y BAGe1 4
R ...rea r :
EOCH1 . .. end of character delayed 1 dot 0S1 dout strobe 1 ) : L U%ag;g U280 | jya,ce v
EOCH2. .. end of character delayed 2 dots ROS?2. .. readout strobe 2 ROSFRAME N e TS0
. — X 3 o
RAQ — RAG6 ... RAM address bits 0 — 6 R/W DLYD ... read/write delayed - a b > my
— iy 2 17
| 6 e 5
ROA ... readout acknowledge SGA ... sweep gate A Fﬁ?’?‘[ml = : 15— \/2885A Be
Y - -
10 9, o2 I oy :

2445
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D ey 5 @ [mmemm s s |2 o 100K umn 29 (B wems o |aw |aw (o [ i3 U2820A
E R1844, Ly et 9, {>°8—‘3]5¢ FOR INTEGRATED CIRCUIT SUPPLY oD Ty glle . - :1- o) TLOTZ
E . i 2l +oy 5| CONNECTORS AND POWER 07 ol a RIE  SRam RS b 3] 3 VERT READOUT
E 5 o y E DGGV UPPLY DECOUPLING NETWORK o0 b Qld 29008+ Y sl X . Beap
E +ovedR SEE POWER DISTRIBUTION B. @ N Qe 5, 74L510 %Ezzm -tV g e—? . = F?.Z?E W “___,To 4=
3\ 6 12 TNH §
E U2860 4 5 < : X i Ry ' h
3 \
E NZIBP uzeiom | 28R e S DS 12 —b = g T atop | =t Ees
o |1,|3D Ul ;it 7 rJ g;l:sx ORDINATES N ANOTHER SCHEMATI ‘,l J Iljb“_:( %E}EM 40500 e
R denay ] L]
c ] Static Sensitive Devices EICES Il
A Hie See Maintenance Section ! EIJ}L lO OOB q
A . o COMPONENT NUMBER EXAMPLE ’_il_/'_\.b o) B
Jall .
A < uzgioc
6 ij}?éoszB 942'-8&;’9? Component Number ;. 3 241500
o LT A23 A2 R1234
R Z Schematic y
3 T 3 Assemdly _ _ ¢ i 1
= Number Subassembly Nomber
PR » = U2635A Number (if used)
=R 40532
‘3 © Chassis-mounted components have no Assembly Number
23 prefix—see end of Replaceable Electrical Parts List +5Vp
U2855A X ¥ ¢ ° > * gzhis
74L502 l hd REST E 41K
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K (= w G oot |
e 28308 i : o
ACTIVE /RBDRESSABLE 10 DOTOK
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2445 w77 READCUT &
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A | J B ) C Y D | | E Y F The numbered waveforr
A9—HIGH VOLTAGE BOARD board dolly. The wavefor
o o2& IEI-O instrument is running.
@ G-CI8T D CIRCUIT | SCHEM | CIRCUIT | SCHEM | CIRCUIT | SCHEM
1 ‘ [@ a-BiB0F | 1834 R1842 NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER
Lo < - :
RN £ c9 8 | Lere 8 | risee 8
IRTR IS B cot 8 P191 6 R1897 8
> I c1812 8 P191 8 R1898 8
' 4 @8 5 c1813 8 P191 8 R1910 8
&5 ' C1886 8 P191 12 R1911 8
& x c1888 8 | st 8 | Rris2o 8
m@_{ c1889 8 Q1852 8 R1921 8
2 ,@5& C1890 8 Q1890 8 R1922 8
»IR1857 C1891 8 Q1980 8 R1922 8
SO L L C1909 12 Q1981 8 R1933 12
o-RI858—> | c1912 8 R1812 8 R1941 8
u1830 c1932 8 R1813 8 R1944 8
C1950 8 R1820 6 R1945 8
- C1951 8 R1834 6 R1950 8
c1971 8 R1842 6 R1951 8
c1972 8 R1848 8 R1952 8
c1973 8 R1853 8 R1953 8
C1980 8 R1854 8 R1971 8
3 C1990 8 R1855 8 R1972 8
c1991 8 R1856 8 R1973 8
CR1894 8 R1857 8 R1990 8
CR1895 8 R1858 8 R1991 8
CR1930 8 R1864 8 R1992 8
CR1950 8 R1870 8 R1994 8
> CR1951 8 R1871 8 T1970 8
CR1953 8 R1872 8 U1830 8
CR1930 8 R1873 8 U1890 8
DS90 8 R1878 8 U1890 8
DS91 8 R1880 8 U1890 12
4 - J901 8 R1881 8 U1956 8
] %R % J901 8 R1890 8 U1956 8
‘ ~ V! J901 8 R1891 8 U1956 12
‘,\f‘;%%%ﬁ%{i Ry - J902 8 R1892 8 VR1891 8
TR - ' J903 8 R1893 8 W1909 12
J904 8 R1895 8
- .
3829-65
Static Sensitive Devices
See Maintenance Section
COMPONENT NUMBER EXAMPLE
Figure 9-11. A9— High Voltage board.
Compenent Number
——t——
A23 A2 R1234 A9—HIGH VOLTAGE
* LABELED ON SOME BOARDS AS “P” VICE “J". T T sthemane
S A13—CRT TERMINATION
 INDICATES COMPONENTS THAT WERE T e vy
MANUALLY ADDED TO THE BOARD AS A

RESULT OF MODIFICATION Chassis-mounted components hiave no Assermbly Number

prefix—see end of Replaceable Electrica’ Parts List

ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on. this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

PDA (14KV) . .. post deflection accelerator
VQOUT ... variable quadrapole out
VZQOUT . .. variable Z-axis out




evices
ection

XAMPLE

YR

Schematic
= Circuit
Number

—
issembly Number
cal Parts List.

A9—HIGH VOLTAGE BOARD

CIRCUIT | SCHEM CIRCUIT | SCHEM CIRCUIT | SCHEM
NUMBER | NUMBER| NUMBER | NUMBER| NUMBER | NUMBER
C90 8 L1974 8 R1896 8
Co1 8 P1g1 6 R1897 8
C1812 8 P191 8 R1898 8
C1813 8 P191 8 R1910 8
C1886 8 P191 12 R1811 8
C1888 8 Q1851 8 R1920 8
C1889 8 Q1852 8 R1921 8
C1890 8 Q1890 8 R1922 8
C1891 8 Q1980 8 R1922 8
C1909 12 Q1981 8 R1933 12
C1912 8 R1812 8 R1941 8
C1932 8 R1813 8 R1944 8
C1950 8 R1820 6 R1945 8
C1951 8 R1834 6 R1950 8
C1971 8 R1842 6 R1951 8
Cc1972 8 R1848 8 R1952 8
C1973 8 R1853 8 R1953 8
C1980 8 R1854 8 R1971 8
C1990 8 R1855 8 R1972 8
C1991 8 R1856 8 R1973 8
CR1894 8 R1857 8 R1990 8
CR1895 8 R1858 8 R1991 8
CR1930 8 R1864 8 R1992 8
CR1950 8 R1870 8 R1994 8
CR1951 8 R1871 8 T1970 8
CR1953 8 R1872 8 u1830 8
CR1990 8 R1873 8 U1890 8
DS9%0 8 R1878 8 U1890 8
DSs91 8 R1880 8 U1890 12
J901 8 R1881 8 U1956 8
J901 8 R1890 8 U1956 8
J901 8 R1891 8 uU1956 12
J902 8 R1892 8 VR1891 8
Jo03 8 R1893 8 W1909 12
Jo04 8 R1895 8
A9—HIGH VOLTAGE

A13—CRT TERMINATION

TEQT \A/
lESl

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the

instrument is running.

@

j@——2 S5y —» Sps|

+60V —

+1Qv — ¢ o
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HIGH VOLTAGE SUPPLY AND CRT DIAGRAM

ASSEMBLY A1
CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT| SCHEM BOARD
NUMBER | LOCATION| LOCATION NUMBER | LOCATION; LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION LOCATION
C975 3D 78 J112 3C 7B J115 4C 8B
J114 2C 8B
Partial A1 also shown on diagrams 4, 5, 6 and 11.
ASSEMBLY A9
CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD
NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION| LOCATION
C90 gH 3A CR1990 8E 3E R1853 4F 2C R1922 7€ 4B
Co1 8H 2A R1854 5F 2C R1941 7€ 4C
C1812 4F 1A DS90 7H 3A R1855 4E 2C R1944 6C 4C
C1813 5F 1A Ds91 8H 4A R1856 4E 2C R1945 6D 4C
C1886 8C 2D R1857 SE 2C R1950 7C 4C
C1888 3H 1E J901 3M 3A R1858 5E 2C R1951 7A 4D
C1889 8B 2E Jo01 4 3A R1864 3F 1D R1952 6B 4D
C1890 5S 2A Joot 5M 3A R1870 3N 1D R1953 7C 4C
C1891 3G 1B J902 2J 1E R1871 4F 1D R1971 68 4D
Cc1912 6N 4A J903 aMm 1E R1872 5F 1D R1972 6C 4D
C1932 6D 4B J904 5P 1E R1873 3F 2D R1973 6C 4D
C1950 78 3C R1878 8D 1D R1990 3G 3E
C1951 78 4D L1974 9A 4E R1880 4H 1E R1991 8D 2E
c1971 8E 4D R1881 8E 3E R1992 8E 3E
C1972 8A 4E P191 2E 4B R1890 3G 2E R1994 8E 4E
C1973 6C 4D P191 7A 4B R1891 4G 2E
C1980 8B 3E R1892 3G 2E T1970 10B 3D
C1990 8D 3E Q1851 4F 1C R1893 3G 2E
C1991 7E 4E Q1852 SF 1D R1895 58 1A u1830 8G 2B
Q1890 3H 1E R1896 58 3A U1890A 8D 2E
CR1894 8C 1E Q1980 8E 3E R1897 3H 1B u1890B 3G 2E
CR1895 8B 2E Q1981 8B 3E R1898 4N 1E U1956A 6C 4C
CR1930 7E 4B R1910 6P 4A u19568 6B 4ac
CR1950 7E 4C R1812 4F 2A R1911 6P 4A
CR1951 7E 4C R1813 5F 1A R1920 7€ 48 VR1891 58 1A
CR1953 7C 4C R1848 4N 1C R1921 6P 4B
Partial A9 also shown on diagrams 6 and 12.
ASSEMBLY A13
CIRCUIT | SCHEM { BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD
NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION
J904 5P - R1501 5N i
CHASSIS MOUNTED PARTS
T I i
CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD
NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER | LOCATION| LOCATION
L90 2L CHASSIS P901 3M CHASSIS R976 5B CHASSIS w115 5B CHASSIS
P01 4 CHASSIS R977 4B CHASSIS w900 3M CHASSIS
LR1513 5M CHASSIS P901 5M CHASSIS R996 3K CHASSIS W00 6J CHASSIS
LR1514 5M CHASSIS P902 24 CHASSIS Wo00 74 CHASSIS
PS03 4M CHASSIS V900 2L CHASSIS W800 ™ CHASSIS
P112 3C CHASSIS P904 5P CHASSIS weg2 3J CHASSIS
P114 2C CHASSIS w112 4B CHASSIS w903 4M CHASSIS
P115 4C CHASSIS R975 2B CHASSIS w114 3B CHASSIS Wo04 5P CHASSIS

*% BOARD ILLUSTRATION NOT SHOWN
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i THESE COMPONENTS MAY NOT EXIST IN
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§ () COMPONENTS WITHIN PARENTHESES MAY
o NOT BE LOCATED PRECISELY AS SHOWN BUT
3 & ARE NEAR THEIR INDICATED POSITION.
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R113 i 3 See -Maintenance Section
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8 ,.-;\\»tm/ ™ E c1 g 20} &C1 %}?0 Component Number V N V
- N N L e
o S A23 A2 R1234
3800-66 Assembly Scr(ema‘ﬁc
> T Wumber ™ Subassembly " pcon
Number (if used}
Chassis-mounted components have no Assembly Number
orefix—see end of Replaceable Electrical Parts List

Figure 9-12, A2—Regulator and A3—Inverter boards.
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* LABELED ON SOME BOARDS AS “P” VICE “J”.

1 THESE COMPONENTS MAY NOT EXIST IN
EARLIER INSTRUMENTS.

() COMPONENTS WITHIN PARENTHESES MAY
NOT BE LOCATED PRECISELY AS SHOWN BUT
ARE NEAR THEIR INDICATED POSITION.

ALL COMPONENTS MOUNTED ON A3—INVERTER
BOARD ARE SHOWN ON SCHEMATIC

DlAGRAM@

A3—INVERTER

A2—REGULATOR

3829-66

£\ Static Sensitive Devices

See Maintenance Section
COMPONENT NUMBER EXAMPLE
Component Number

lssaetsurwen)
A23 A2 R1234
A[-ZI Schematic
Assembily L e

Circuit
Number Subassembly ",',mbe,
Number (if used)

Chassis-mounted components have no Assembly Number
prefix—see end of Replaceable Electrical Parts List.

RM SETUP INFORMATION

The numbered waveforms below were obtained at the test points indicated on the accompanying schematic diagram and
board dolly. The waveforms are representative of signals that may be expected at the associated points whenever the

instrument is running.
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A2—REGULATOR BOARD

CIRCUIT SCHEM CIRCUIT SCHEM CIRCUIT | SCHEM CIRCUIT | SCHEM
NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER | NUMBER
C1016 S CR1351 10 R1015 9 R1331 10
c1018 ] CR1376 10 R1016 9 R1332 10
C1208 9 E1001 9 R1018 9 R1333 10
C1220 10 E1002 9 R1204 10 R1334 10
C1226 10 F1330 10 R1208 9 R1351 10
C1240 10 Ji21 10 R1212 10 R1352 10
C1245 10 J122 9 R1220 10 R1353 10
C1246 10 J122 10 R1221 10 R1354 10
C1260 10 J201 10 R1222 10 R1355 10
Cc1261 10 J202 10 R1223 10 R1357 10
C1270 10 J203 10 R1226 10 R1358 10
C1272 10 J204 9 R1227 10 R1359 10
C1274 10 J205 9 R1228 10 R1370 10
C1280 10 J206 9 R1229 10 R1372 10
C1290 10 J207 9 R1240 10 R1374 10
C1291 10 J231 9 R1241 10 R1376 10
C1300 10 J232 10 R1242 10 R1378 10
C1330 10 J232 10 R1243 10 R1400 10
C1331 10 J233 10 R1244 10 R1402 10
C1350 10 J233 10 R1246 10 RT1010 9
C1357 10 J234 10 R1247 10 RT1016 9
C1374 10 J234 10 R1248 10 8350 9
C1400 10 J234 10 R1249 10 T1229 9
C1402 10 L1011 9 R1261 10 TP201 10
CR1011 9 L1012 9 R1262 10 U1260 10
CR1220 10 L1402 10 R1264 10 u1270 10
CR1221 10 P251 10 R1270 10 u1270 10
CR1241 10 Q1220 10 R1273 10 u1270 10
CR1242 10 Q1221 10 R1274 10 u1270 10
CR1243 10 Q1222 10 R1280 10 u1270 10
CR1244 10 Q1223 10 R1281 10 uU1281 10
CR1260 10 Q1240 10 R1282 10 u1281 10
CR1261 10 Q1241 10 R1283 10 u1281 10
CR1262 10 Q1243 10 R1284 10 u1280 10
CR1263 10 Q1245 10 R1285 10 U1300 10
CR1264 10 Q1280 10 R1286 10 U1300 10
CR1281 10 Q1281 10 R1291 10 U1300 10
CR1282 10 Q1300 10 R1292 10 U1300 10
CR1283 10 Q1301 10 R1283 10 U1300 10
CR1300 10 Q1351 10 R1300 10 U1330 10
CR1301 10 Q1354 10 R1301 10 uU1371 10
CR1302 10 Q1370 10 R1302 10 U1371 10
CR1303 10 Q1376 10 R1304 10 U1371 10
CR1330 10 R1011 9 R1305 10 uU1371 10
CR1331 10 R1012 9 R1306 10 u1371 10
CR1332 10 R1013 9 R1307 10 VR1293 10
CR1334 10 R1014 9 R1309 10 was1 10

ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

FB... feedback
PWM COMPARATOR . .. pulse-width modulator comparator
+5VD ... +b V digital

2445 Service



LOW- Y
VOLTAGE POWER SUPPLY DIAGRAM A , B , ¢ , D , E . F , G , H J
ASSEMBLY A2 WAVEFORMS
CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD 1
NUMBER | LOCATION| LOCATION | NUMBER | LOCATION|LOCATION | NUMBER | LOCATION| LOCATION NUMBER | LOCATION| LOCATION
C1016 6C 2C J122 18 2F R1011 5B 2A RT1010 58 2A >
c1018 6B 3B J204 5B 2B R1012 6B 3A RT1016 6C 2c :
C1208 1P 3D J205 6B 28 R1013 78 4B
J206 6B 48 R1014 N 4c S350 4B 3A
CR1011 5C 1B J207 78 4B R1015 1N 3C 2
J231A 5D 1B R1016 6C 2B T1229 N 3c R1020
E1001 68 28 R1018 6B 3B 270K @Ba)* Ql02i GT*
E1002 6C 38 L1011 58 2A R1208 N 3D 1Y) R
L1012 6B 3B - CRIONA R\‘(%‘?(' ZK% RB:’K:’
Partial A2 also shown on diagram 10. R1023 R'féi
ciozs tt 12K
3 00T
ASSEMBLY A3 ' Qi0zz
ciomsL VR1020
CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD > 6V
NUMBER |LOCATION [LOCATION | NUMBER |LOCATION|LOCATION | NUMBER |LOCATION|LOCATION NUMBER | LOCATION|LOCATION
C1020 4E 5G CR1060 5L 5D Q1021 2G 8J R1064 oF 7E
c1021 7D 5J CR1062 7F 7G Q1022 3G 8J R1065 6L 6E 4
c1022 6D 5H CR1063 7F 7G Q1029 3p 8F R1066 8J 6E 4920
c1023 3F 7H CR1064 7F 7G Q1030 6H 6F R1067 9E 7E RER ek
c1025 3F 7H CR1065 7F 7G Q1040 6J 6F R1068 9J 6E
C1032 3L 8G CR1070 7L 6D Q1050 5G 5F R1069 7G 7G THERMAL
C1033 4L 8G CR1072 6G 7F Q1060 9K 5D R1070 9K 6D - 51020
C1034 3L 7G CR1101 10M 6A Q1062 7G 7G R1071 6H 7F
C1035 4L 8H CR1102 10M 6A Q1070 9K 5E R1072 6G 7F -
C1040 6J 6F CR1103 9N 7A R1075 9G 6E
C1048 M 8E CR1104 9P 7A R1017 5E 6H R1101 6P 58 5 J FOR) (PO ————
C1050 6F 6F CR1105 N 7A R1018 7D 5J R1102 6P 5B crion 2ol 3
C1051 7E 7D CR1106 7P 7A R1019 6D 6J R1129 3P 8D — (L Rion? * Q1980 80
C1052 6F 6E CR1110 ™ 5C R1020 2E 8J e B <> €2A) AN, | " koo
C1062 9F 7F CR1113 8N 7B R1021 6E 6J LR1060 9K 6E - Y 2 abde W e )(-_:g R1040
C1065 5L 6E CR1114 8N 78 R1022 oF 7H ! ;_ SR1e ) > 1050 Q1030 10K Riod
C1066 7F 7H CR1115 7N 7A R1023 3G 8H 71020 6D 6J | ciote TIOW == = TS0 F422 \Wios0 ’ © Q10
c1067 9E 7E CR1116 7N 7B R1024 2H 8H T1050 6F 6G | T.068 9,0 679 04 54 0q al RIOD (p Lcioso
c1o71 6H 7F CR1121 6P 70 R1025 2G 8H T1060 5M 6C E CRI050 i Ds UT Ot
c1072 H 7F CR1122 5P 7D R1027 N 8J 6 K aoa o 1Toou P
c1075 8J 6E CR1123 5P 70 R1028 N 8E U1029 3P 8E Riqel— clozg ¥ oK C%¥ix  criomy RO T&00 | 020
c1101 10M 6B CR1124 5P 8D R1029 2P 8F U1030 3K 8G H0WFT Leioia
C1102 10P 6A CR1131 sP 8D R1030 6H 7F u1062 8G 7E 590 206 C)"‘m wiord $7OK » RIoN
c1110 9N 68 CR1132 5P 8D R1031 M 8F U1040 4N 8E - i? &9 %Té’%
c1 9N BA R1032 4L 8G U1062A 8H 7E — RIQ6I
230V0 BV 3 X
ciz 8P 7A F1101 9P 68 R1033 5L 8G U1062B 9H 7E e sl ER cRioos  EZAD* 3100k ¥
c1113 8P 8B F1102 9P 6A R1034 3L 8G U1062C oF 7E e @ ! o
c111a 8P 8C R1035 am 8F U1062D oF 7€ - SELECTOR & ’C.B’LB_ CRIoes | RIgY
c1115 7P 8C J231B 5D 5H R1036 a 8G U1064 8H 7E T N CRIO63 ] @ Qi062
c1116 7P 8B J232B 9P 5A R1037 3L 8H U1064A 9G 3 “ . $390K ez | cloee lt
C1120 5P 8D J2338 3p 8D R1040 5H 7F U10648 oH 7E P AWET o6t *
c1130 5P 8D J234B 7P 7B R1041 6H 6F U1066 8J 7E - s =t a1
c1132 5p 8C J301 6P 8C R1042 3H 7G U1066A 8J 7E > 2
4302 6P 58 R1044 M 8E 10668 9J 7E N IU'MMW | [U'%fn 4013 | ["'0“"5‘}“"“"]
CR1022 2E 7H J303 9P 5B R1045 M 8E ‘ L
CR1023 2H 8H R1046 5N 8E VR1020 3G 8H O oW OTHER DIAGRAMS WOKATES Tre 0.1
CR1028 3N 8F L1110 N 6A R1050 6H 6F VR1062 7G 7G 8 i SOMIHATES ON ANOTHER SCHEMATIC :
CR1030 5G 6F L1113 9P 8A R1052 5G 5F ‘
CR1034 3L 7G L1114 8P 8A R1060 9K 6D w1021 7D 7J Static Sensitive Devices a [
CR1035 5L 8H L1115 7P 7C R1061 7G 7G w1022 6D 7H See Maintenance Section e,?.? L/
CR1040 6H 6F L1116 7P 8A R1062 8F 7E W1050 6G 6F ) UI0L2A
CR1050 6F 6F R1063 oF 7E W1060 6L 6D - COMPONENT NUMBER EXAMPLE g3 Ry /|Y
Component Number RlO{E RIOTS | 1
—— 4
A23 A2 R1234 RioeT 47K Rious
CHASSIS MOUNTED PARTS =) ety | ¢ L S T2
- Number Suba: by
) P L cloe1 [ Srioes UI%%A UI0p2B Y
CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD ey p———————v—l 10T $iK Ui062D b=, Uigk4B %
NUMBER | LOCATION|LOCATION | NUMBER |LOCATION| LOCATION | NUMBER | LOCATION|LOCATION | NUMBER LOCATION|LOCATION prefe—see end of Replaceabie Flecrica Pats Lis " (50 o 13
>C
» . 13
Fo0 5A CHASSIS P206 6A CHASSIS P233 3s CHASSIS $1020 5D CHASSIS NOTE-'RSEGOL;;‘;;?&@ARD ILLUSTRATION m} R Gz
P207 7A CHASSIS P234 78 CHASSIS { ‘
P204 5A CHASSIS P231 5D CHASSIS ‘ | 7
P205 6A CHASSIS P232 9s CHASSIS $90 6A CHASSIS : g .. ) .
i . 10 PART (AL AZ REGULATOR BOARD A3 INVERTER aomzpl( NOTE? X INDICATES VOLTAGE WITH RESPECT TO

2445 _—



SCHEM BOARD
LOCATION| LOCATION
5B 2A
6C 2C
4B 3A
1N 3C
SCHEM BOARD
| LOCATION| LOCATION
9E 7E
6L 6E
8J 6E
9E 7E
9J 6E
7G 7G
9K 6D
6H 7F
6G 7F
9G 6E
6P 5B
6P 5B
3P 8D
9K 6E
6D 6J
6F 6G
5M 6C
3P 8E
3K 8G
8G 7E
4N 8E
8H 7€
9H 7E
9F 7€
9F 7E
8H 7E
9G 7E
9H 7E
8J 7E
8J 7E
9J 7E
3G 8H
7G 7G
70 74
6D H
6G 6F
6L 6D
SCHEM BOARD
LOCATION|LOCATION
5D CHASSIS

Y Y y Y
1 5K Ti224 e RiG
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Figure 9-13. A10—Fan Motor board.

* LABELED ON SOME BOARDS AS “P” VICE “J”.

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

f__—-\

A23 _A% R1234

Assembly __| ' [ chzﬁzw

Number Subassembly Number
Number (if used)

Chassis-mounted components have no Assembly Number

prefix—see end of Replaceable Electrical Parts List.

ALL COMPONENTS MOUNTED ON A10—FAN MOTOR

BOARD ARE SHOWN ON SCHEMATIC

DIAGRAMD).

A10—FAN MOTOR

acronyms

function.

ACRONYM DICTIONARY

The following listing explains some of the less obvious
labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions (Section 3) and should
be obvious if a little thought is given to the intended circuit

FB ... feedback
+5VD ... +b V digital
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ASSEMBLY A2

CIRCUIT| SCHEM | BOARD CIRCUIT | SCHEM | BOARD | CIRCUIT | SCHEM | BOARD | GIRCUIT| SCHEM | BOARD
NUMBER | LOCATION LOCATION | NUMBER | LOCATION LOCATION | NUMBER | LOCATION| LOCATION | NUMBER | LOCATION LOCATION
1220 oM 20 CR1351 9H 4 R1223 16 4p R1353 8J 2J
c1226 2F 2D CR1376 7 1 R1226 oF 30 R1354 8J 2J
C1240 M 2D R1227 2G 20 R1355 8J 2J
ci1245 3H 3E F1330 10F 2 R1228 2G 3D R1367 8H 34
C1246 3H 2€ R1229 1F 3D R1358 8H 3
C1260 M 2D Ji21 2p 2E R1240 2 3F R1359 8H 3
C1261 44 3F Ji22 3p oF R1241 2 4 R1370 7H 3G
ci270 6C 3G J201 4p 0 R1242 24 4E R1372 7 26
ci2r2 6B 3G J202 4P 1D R1243 2J 4 R1374 ™ 2G
c1274 68 3 J203 5P 1G R1244 26 4 R1376 7 2G
C1280 5M 2E J232A 5B 1 R1246 3G 3E R1378 6K 2G
€1290 5E 2H J232A 9B 1 R1247 aH 2D R1400 4D 3H
c1291 5F 2H J233A 38 3F R1248 3H 3E R1402 7 4H
C1300 ™ 2E J233A 68 3F R1249 2G 3E
c1330 oM 2F J234A 108 3H R1261 « 3F TP201 5F 2H
C1331 oF 30 J234A 48 3H R1262 & oF
1350 M oF J234A 88 3H R1264 3K 3F U1260 3 F
1357 8H 20 R1270 78 3F U1270A 6L kY
c1374 7 2G L1402 0] 4H R1273 6C 3G 12708 7 3J
1400 5D 3H R1274 6C 3G u1270C oF 3y
1402 1) 4H P251 6s ™ R1280 5M 3G U1270D 8H 3J
R1281 5M 3G 1270 ) 3y
CR1220 2H 3D Q1220 H <€ R1282 5L 2G U1281A oF 3D
CR1221 N 2D Q1221 16 4 R1283 4K 4F U12818 3H 3D
CR1241 3y 3E Q1222 1 30 R1284 5L 2G U1281 5C 3D
CR1242 3H 3E Q1223 1F 4D R1285 oL 2G 1290 5E 20
CR1243 N 2€ Q1240 2K 4 R1286 5L 2G U13004 5L 2H
CR1244 26 3D Q1241 2) 4 A1291 5F 2H U13008 6L 2H
CR1260 3 4F Q1243 2H 3E R1292 5F 2H U1300C 5F 2H
CR1261 aN 26 Q1245 aH 3E R1293 oF 2H U1300D 50 2H
CR1262 Y 3F Q1280 5M 4G R1300 ™ 3G U1300 5D 2H
CR1263 4 3F Q1281 5L 4G R1301 ™ 36 U1330 10F 4
CcR1264 4K 3F Q1300 ™ 4H R1302 7 3H U1371A 3J 3F
CR1281 5K 2G Q1301 7 4H R1304 7 3H 13718 4K 3F
CR1282 5K 2G Q1351 9K 2 R1305 7 3H u1371C 7c 3F
CR1283 5N 2F Q1354 8J 2 R1306 6L 3H U1371D 7 3F
CR1300 6K 2H Q1370 7H 3G R1307 7 3H U171 6D 3F
CR1301 7K 3H Q1376 7™ 1 R1309 7® aH
CR1302 7K 3H R1331 9 3J VR1293 5G 2H
CR1303 ™ 2F R1204 ™ 3G R1332 9G 3J
CR1330 10F 4 R1212 1F 40 R1333 oF 3J w251 8s H
CR1331 oN 2G R1220 H 3E R1334 oF 3J
CR1332 9F 44 R1221 1G 4D R1351 o9H 4
CR1334 N 2G R1222 1G 4D R1352 8K 24
Partial A2 also shown on diagram 9.
ASSEMBLY A10
CIRCUIT | SCHEM = BOARD CIRCUIT | SCHEM | BOARD CIRCUIT | SCHEM | BOARD | CIRCUIT | SCHEM | BOARD
NUMBER | LOCATION LOCATION | NUMBER |LOCATION|LOCATION | NUMBER |LOCATION|LOCATION | NUMBER |LOCATION!LOCATION
\
B1690 ¢ | o8 CR1696 20 18 R1691 3c 2A RT1696 3 1A
CR1699 1€ 1B R1692 2¢ 1A
c1698 1€ 18 R1693 1B 2A U1690A 2D 1A
| J301 18 28 R1694 1D 1A U16908 28 1A
CR1691 20 18 Q1608 1D 28 R1695 26 1A U1690C 2¢ 1A
CR1692 20 | 1B R1697 2€ 1A U1690D 2c 1A
CR1694 o 1B
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POWER DISTRIBUTION A DIAGRAM

ASSEMBLY A1

CIRCUIT SCHEM B80ARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION NUMBER | LOCATION | LOCATION

Cc102 88 6D €850 ™ 7F L740 7H 6D U170 5L 2E
C106 6A 5D €933 2M 8G L743 3H 6D U200 5C 4D
c107 78 5D €938 ™ 9G L938 7K 6J U300 5D 2B
c108 88 6D €940 ™ 9H L973 8M 9K U350 5L 88
Cc113 4B 6D €943 3M 9H U400 5E 5E
C114 3B 5D €958 3M 7K LR101 6A 5C U450 M 3F
c119 78 5C €966 ™M 9K LR107 6C 6D U500 5E 2G
C120 2B 5E C973 8M 9K LR201 6B 4c U600 5F 6H
ci1 2B 5E €988 7K 6K LR218 7C 3D U650 5G 3J
C1256 aA 5C C9980 2M 8K U700 5H 7D
Cc207 8A 4C P121 2A 44 usoo 5J 7F
Cc218 7c 3D CR107 78 4H P121 9A 4J U850 6L 8F
C219 7B 3D CR807 4J 7F P122 3A 4H uge0 6L 6F
C220 2C 3D CR811 2K 7F uUsoo 5H 8H
c221 2C 3D CR987 4K 8K Q700 1G ac ug10 2G 9F
C225 4B 3C usso 5K 8K
C307 70 3B J119 8S aH R120 2B 5E us7s 3L 6K
C325 3D 3C J191 108 8K R125 4B 6D ussgo 3L 6K
C336 3D 1C J191 18 8K R220 2B 3C

C415 ™ 4F Ja1 3s 1K R225 4B 3C VR125 a4A 6D
C458 M 4F J511 10A 1D R700 1G ac VR225 48 3C
C480 2M 2J J511 6S 1D R701 1F 9C

€521 ™ 2H J512 6S 1H R702 2F oD w101 3A 9B
C675 3M 3H R811 2K 7G W102 3A 4K
C710 1G 9D L101 8A 6D R951 10P 9J W103 3A 7G
C722 3H 6D L107 78 60 w104 3A 3K
C723 3H 6D L113 3B 60 U100 5B 5D w105 4A 5F
C731 10C 8E L219 . 30 U110 28 68 w109 4A oL
C733 2H 7E L307 7D 3B U120 2B 6C w121 10A 4)
C738 8G 6E L325 3D 3C U130 2B 6C W121 1A 4J
C740 7H 6D L336 3D 1C U140 3L 78 W122 8A 4H
c810 M 7F L5621 7€ 2H U150 3L 7C

ca81 3M 7F L733 2H 6E U160 2C 2D

c819 ™ 8E L738 8G 6E U165 4L 2F

Partial A1 also shown on diagrams 4, 5, 6 and 8

ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions {Section 3} and should
be obvious if a little thought is given to the intended circuit
function,

GND C. .. virtual ground “C”
GND R ... virtual ground “R"
GND S. .. virtual ground S
+5VD ... +5V digital
+b6V1...+5 V decoupled (1)

+5V2 ... +5 V decoupled (2)
—b6V1... -5V decoupled (1)
—5V2 ... -5V decoupled (2)
—5V3... -5V decoupled (3)
—5V4 ... -5V decoupled (4)
—8V1...—8V decoupled (1)
—8V2 ... -8V decoupled (2)

+15V1 ... 415V decoupled (1)
—18V2 ... 156V decoupled (2}
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SCHEM BOARD
LOCATION | LOCATION
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5E 5E
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3L 6K
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ACRONYM DICTIONARY

The following listing explains some of the less obvious
acronyms and signal labels used on this schematic.
Acronyms and labels not shown in this listing may be
included in the circuit descriptions {Section 3) and should
be obvious if a little thought is given to the intended circuit
function.

GND C.. . virtual ground “C”
GND R ... virtual ground “R"’
GND S. .. virtual ground ““S”
+5VD ... +5 V digital

—15V2 ... —15 V decoupled (2)
+87V1 ... +87 V decoupled (1)



POWER DISTRIBUTION B DIAGRAM

ASSEMBLY A4
CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION| LOCATION NUMBER | LOCATION LOCATION NUMBER | LOCATION| LOCATION NUMBER | LOCATION LOCATION
C2830 4C 1C C2990 4C 3F U2860 4G 2D U2960 4G 2E
C2835 4C 2C U2865 4G 2E U2965 5H 3E
C2851 4C 1D P411 3B 1A U2870 4H 2E u2970 5H 3E
C2855 4C 2D U2880 4H 1E U2980 5H 2E
C2860 4C 20 R2805 4C 2B u2885 4H 2F U2985 4G 3E
C2885 4C 2E U2890 4H 2E U2990 5H 3E
C2901 4C 2B U2800 4D 2B U2900 5H 2A U2995 5H 4E
C2913 5B 4B u2805 4D 2B u2905 4E 3A
C2926 4C 3C u2810 4H 2A u2910 3D 3A VR2805 4C 2B
C2940 3B 4C U2820 3C 2A U2920 4E 3B
C2950 4C 4D U2830 4H 1C U2930 4F kin] w411 5B 1A
C2960 4C 2E u283s 4H 2C U2935 4G 3C w2851 4B 1D
C2970 4C 3D U2850 4H 1D U2940 5H 4C w2913 5B 4B
C2980 4C 2F u28s5 4H 2D U2950 5H 4D

Partial A4 also shown on diagram 7.

ASSEMBLY A5
CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER | LOCATION|LOCATION NUMBER | LOCATION|LOCATION NUMBER |LOCATION|LOCATION NUMBER | LOCATION| LOCATION
C2041 8cC 1C C2637 7B 3D U2134 8H 1B U2496 8G 3J
C2188 8C 1H C2642 10C 4D u2162 8F 24 U2556 8J 3J
ca217 98 2E C2734 9C 4F U2178 8F 1J u2580 8H 44
C2218 98 3D u2214 9E 2D U2596 9F 3J
C2221 10C 2C J251 7B 2D u2234 8D 2B U2634 7D 4D
C2223 10B 2C U2308 9F 2F u2656 8H 4G
C2240 8C 1A P511 6B 4C U2335 8E 3D u2668 9H 4G
C2328 10C 4E P512 68 4H U2362 8F 34 u2770 9H 34
C2346 8C 3D U2378 8F 2J
C2354 8B 1C R2608 6L 3A U2408 8E 3A Ws11 68 4C
C2440 10C 4E U2418 8E 38 W512 78 4H
C2475 8C 4J TP508 7L 4K u2427 70 3C w2143 7L 1A
C2485 8C 3K uU2435 7D 3E W2526 6L 4A
c2527 7C 4D U2034 8H 2B U2456 8H 3B
C2575 8C 4H u2092 8E 1G U2468 8J 44
C2586 9C 3K u2108 8H 2G U2480 8H 4K

Partial A5 also shown on diagrams 1 and 2.

ASSEMBLY A6
CIRCUIT SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD
NUMBER |LOCATION|{LOCATION NUMBER | LOCATION!LOCATION NUMBER |LOCATION|LOCATION NUMBER | LOCATION| LOCATION
P651 6M 3F U3300 8N 4B u3375 8N 3D W652 10M 2A
P652 &M 2A u3325 8N 3C

13350 8N 2F W6S1 oM 3F
1

Partial A6 also shown on diagram 3.

ASSEMBLY A9
CIRCUIT | SCHEM BOARD CIRCUIT | SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM : BOARD
NUMBER |LOCATION |LOCATION NUMBER | LOCATION|LOCATION NUMBER |LOCATION |LOCATION NUMBER |[LOCATION!LOCATION
C1909 1C 3A R1933 1B 4A U1956 2C 4C 2
P191 3B 4B u1890 2C 2E 3B 3A

W1809

Partial A9 also shownr on diagrams 6 and 8.
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J/P/W251

J110 A1 Test Connector J/P/W121 Al to A2 A2 to A5
" Pin Line Name i Schem Pin i Line Name } Schem Pin l Line Name 1 Schem
T :
1 ATTN CLK 4 1 -15VUNREG 10,11 1 -15v 10,12
2 GND 4 2 Key 8 10,11 2 -15V 10,12
3 CH4 POS 4 3 +10VRer 10,11 3 -5V 10,12
4 Unused 4 4 GND 10,11 4 -5V 10,12
5 CH1 POS 4 5 +15V 10,11 5 GND 10,12
6 GND 4 6 +42V 10,11 6 GND 10,12
7 CH3 POS 4 7 +87V 10,11 7 +5V 10,12
8 CH2 POS 4 8 +5V 10,12
9 GND 10,12
10 GND 10,12
J/P/W122 A1 to A2 11 +5Vo 10,12
12 PWR UP 1,10
Pin Line Name Schem 13 +5Vb 10,12
14 +5Vb 10,12
1 LINE TRIG 59 15 | *10Veer 10,12
2 -8V 10,11 16 +10VRer 10,12
17 +15V 10,12
J118 A1 Test Connector i C;I?I\I/D :gn 18 +15V 10,12
Pin Line Name Schem 5 -5V 10,11 19 +42v 10,12
6 Keya 10,11 20 +42V 10,12
, Co 7 +5V 10,11
1 Unused 5 8 +5\p 10,1 1
2 DLY REF 0 5 i
3 DLY REF 1 5
4 GND 5 J/P/Wa11 A4 to A1
+ » .
: F:g;HEF : J/P/W141 A1 to A14 "Pin |  Line Name Schem
7 Unused 5 Pin | LineName | Schem
8 GND ° 3 1 ROB 5,7
1 GND 6 2 ROR 57
2 | -1V 6 3 ROA 57
3 vQouT 6 j 4 GND R 11,12
4 | VERT 6 5 ROS 2 6,7
5 | HORIZ 6 6 . SGA 57
| 7 ROSFRAME 6,7
8 ROS 1 6,7
9 R/W DLYD 6,7
J119 A1 Test Connector J/P191 A1 to A9 1? 230024 1?::2
Pin Line Name E Schem Pin i Line Name | Schem 12 10 MHZ 6,7
I — o i — - i SR — 13 GND R 11,12
i 14 +15V 11,12
1 -15Vv 1 1 -15VUNREG 8,11 15 BDO 6,7
2 +5VD 11 2 +10VREF 11,12 16 GND R 11,12
3 -15VUNREG 11 3 +15V 11,12 17 GND 11,12
4 +10VREF 11 4 FOCUS 8 18 +5VD 11,12
5 -5V 11 5 ASTIG 8 19 DLY REF 1 5,7
6 +15V 11 6 GND 11,12 20 GND 11,12
7 GND 11 7 VZOouT 6,8 21 DLY REF O 57
8 +87V 1 8 vQouT 6,8 22 GND 11,12
9 +42V 11 9 -15V2 11,12 23 -15V 11,12
10 Unused 11 10 TRACE ROT 8 24 READOUT
1" -8V 11 11 +42V 11,12 HORIZ OUT 6,7
12 +5V 11 12 TRZ 6 256 GND 11,12
13 +15V 11 13 QGAIN 6 | 26 | READOUT
14 GND 11 14 +87V 11,12 VERT QUT 8,7

J500 A5 to Options | J502 A5 to Options J/P/W512 A5 to A1
Pin } Line Name Schem Pin { Line Name Schem Pin Line Name Schem
1 A7 1 1 OEA35 2 1 CONT DATA 2,4
2 A15 1 2 OEACLK L2 2 ATTN STRB 2,4
3 A6 1 3 GND C 2 3 ATTN CLK 1,4
4 Al4 1 4 OEAI/O 2 4 CH2 PA CLK 1,4
5 MR 1 5 OEAC2 ! 5 CH1 PA CLK 1,4
6 A13 1 6 OEAC1 2 6 A TRIG CLK 1,5
7 A5 1 7 OEAC3 2 7 B TRIG CLK 1,5
8 A12 1 8 A SWP CLK 1,5
9 Ad 1 9 B SWP CLK 15
10 A1 1 10 DISP SEQ CLK 1,5
1 A3 1 11 RO ON 25
12 A10 1 12| RODO 2,6
13 GND C 1 13 ROS 2 1,6
14 A9 1 14 ROS 1 1,6
15 A2 1 15 ROSFRAME 1,6
16 A8 1 16 DAC MUX1 A0 2,4
17 1 Al 1 J/P/W511 A5 to A1 17 | TSO 2,5
18 AO 1 18 DAC MUX1 A1 2,4
19 | RW 1 Pin |  LineName | Schem 19 | TRIG STAT
20 BD7 1 STRB 1,5
21 GND C 1 ’ ; 20 DAC MUX1 A2 24
22 | BD6 1 1 CH1 PRB ' 24 21 | GNDC 11,12
23 | BD3 1 2 ‘ CH2 OVL | 24 22 | DACMUX1INH| 14
24 | BDS 1 3 | CH4PRB 24 23 | R/MWDLYD 1,6
25 BD2 1 4 CH3 PRB 24 24 BDO 16
26 GND C 1 5 CH1 OVL 2,4 25 | B5MHZ 15
27 BD1 1 6 CH2 PRB 2.4 26 10MHZ 1.6
28 BD4 ) 7 CH4 POS 2,4
29 BDO 1 8 CH3 POS 2,4
30 E ] 9 CH2 POS 2,4
31 GND G ; 10 CH1 POS 2,4
30 1OMHZ ; 1 GND 11,12
33 | VMA 1 12 DACMUX1IN - 24 - J/P/WE51 A6 to A5
a4 RESET ; 13 GND 11,12 ‘ , ‘
14 TRACE SEP 2,6 Pin { Line Name  Schem
15 | -1.25V 2,11 =
16 . DLYREF 0 25
| 17 | DLY REF 1 2,5 1 DAC MUX1 IN 2,3
' 18 GND S 11,12 2 GND 12
19 A TIM REF 25 3 HORIZ POS 2.3
20 B TIM REF 25 4 +1.36V 2,3
21 GND 11,12 5 -1.25V 2,3
22 HORIZ POS 2,6 6 DLY A 2,3
23 S1 2,4 7 AA 2,3
24 GND 11,12 8 AB 2,3
25 A TRIG LVL 25 9 DLY B 2,3
| 26 B TRIG LVL 2,5 10 HORIZ VAR 2,3
‘ 11 | TRIG LEVEL 2,3
12 HOLDOFF 2,3
13 -1.25V 2,3
14 TRACE SEP 2,3
15 CH1 VAR 2,3
16 CH2 VAR 2.3
17 CH1 POS 2,3
18 CH2 POS 2,3
19 CH3 POS 2.3
20 CH4 POS 2.3




! to A5

Schem

10,12
10,12
10,12
10,12
10,12
10,12
10,12
10,12
10,12
10,12
10,12
1,10
10,12
10,12
10,12
10,12
10,12
10,12
10,12
10,12

' to A1

Schem

57
5,7
57
11,12
6,7
5,7
6,7
6,7
6,7
6,7
11,12
6,7
11,12
11,12
6,7
11,12
11,12
11,12
5,7
11,12
5,7
11,12
11,12

6,7
1,12 |

6,7

J500 A5 to Options J502 A5 to Options J/P/W512 A5 to At
Pin Line Name Schem Pin Line Name Schem Pin Line Name Schem
1 A7 1 1 OEA35 2 1 CONT DATA 2,4
2 A15 1 2 OEACLK 2 2 ATTN STRB 2,4
3 A6 1 3 GND C 2 3 ATTN CLK 1,4
4 A14 1 4 OEAI/O 2 4 CH2 PA CLK 1,4
5 MR 1 5 OEAC2 2 5 CH1 PA CLK 1,4
6 A13 1 6 OEACT 2 6 A TRIG CLK 1,5
7 A5 1 7 OEAC3 2 7 B TRIG CLK 1,5
8 A12 1 8 A SWP CLK 1,5
9 A4 1 9 B SWP CLK 1,5
10 A1 1 10 DISP SEQ CLK 1,5
1 A3 1 11 RO ON 25
12 A10 1 12 RO DO 2,6
13 GND C 1 13 ROS 2 1,6
14 A9 1 14 ROS 1 1,6
15 A2 1 15 ROSFRAME 1,6
16 A8 1 16 DAC MUX1 AO 2,4
17 Al 1 J/P/W511 A5 to Al 17 TSO 25
18 A0 1 18 DAC MUX1 A1 2.4
19 R/W 1 Pin Line Name Schem 19 TRIG STAT
20 BD7 1 STRB 1,5
21 GND C 1 20 DAC MUX1 A2 2,4
22 BD6 1 1 CH1 PRB 24 21 GND C 11,12
23 | BD3 1 2| CH20WL 24 22 | DACMUXIINH| 14
24 | BDs 1 3 | CH4PRB 2.4 23 | R/WDLYD 16
25 | BD2 1 4 | CH3PRB 2.4 24 | BDO 16
2 | GNDC 1 5 | CH1OWL 2.4 25 | 5MHZ 15
27 | BD1 1 6 | CH2PRB 2.4 26 | 10MHZ 16
o8 BD4 1 7 CH4 POS - 2,4
30 E 1 9 CH2 POS 2,4
31 GND C 1 10 CH1 POS 2,4
32 10MHZ 1 11 GND 11,12
33 | VMA 1 12) DACMUX1IN | 24 J/P/WES1 A6 to A5
a4 RESET 1 13 GND 11,12
14 TRACE SEP 2,6 Pin Line Name Schem
15 -1.25V 2,11
16 DLY REF 0 25
17 DLY REF 1 2,5 1 DAC MUX1 IN 2,3
18 GND S 11,12 2 GND 12
19 A TIM REF 25 3 HORIZ POS 2,3
20 B TIM REF 2,5 4 +1.36V 23
21 GND 11,12 5 -1.25V 23
22 HORIZ POS 2,6 6 DLY A 23
23 S1 2,4 7 AA 23
24 GND 11,12 8 AB 23
25 A TRIG LVL 2,5 9 DLY B 23
26 B TRIG LVL 2,5 10 HORIZ VAR 23
1 TRIG LEVEL 23
12 HOLDOFF 2,3
13 -1.25V 2,3
14 TRACE SEP 2,3
15 CH1 VAR 2,3
16 CH2 VAR 2,3
17 CH1 POS 23
18 CH2 POS 2,3
19 CH3 POS 2.3
20 CH4 POS 2,3

J/P/W652 A6 to A5 w900 A9 to CRT
Pin Line Name Schem Pin Line Name Schem
1 ROW 8 2,3 1 HEATER 8
2 ROW 3 2,3 2 CATHODE 8
3 ROW 9 2,3 3 GRID 8
4 ROW 4 2,3 4 SLOT 8
5 ROW 5 2,3 5 Q1+ 8
6 ROW 1 2,3 6 Q2+ 8
7 Unused 2,3 7 Qs3- 8
8 Unused 2,3 8 PLATE
9 ROW O 2,3 AVERAGE 8
10 ROW 7 2,3 FIRST ANODE 8
11 ROW 10 23 10 VARIABLE
12 ROW 2 23 OCTOPOLE 8
13 ROW 6 2,3 11 Q3+ 8
14 GND C 12 12 Qi- 8
15 -5V 12 13 Q2- 8
16 +5V 12 14 HEATER 8
17 TRIG LED 2,3
18 COLO 2,3
19 LED CLK 2,3
20 COL 1 2,3
21 LED DATA 2,3
22 +5Vo 12
23 GND C 12
24 COL 2 2,3
25 COL 3 23 J/P901 A9 to CRT
2% coL 4 23 Pin Line Name Schem
1 Q3- 8
2 KeyP 8
3 Q1- 8
4 Q2- 8
J/P/W6T1 A6 to A7 5 Key® 8
Pin Line Name Schem 6 FIRST ANODE 8
7 Q3+ 8
8 VARIABLE
1 CH2 VAR 3 OCTOPOLE 8
2 CH1 VAR 3 9 PLATE
3 HORIZ VAR 3 AVERAGE 8
4 -1.25V 3 10 Q2+ 8
5 +1.36V 3 11 Q1+ 8

2 No pins exist in J121-2 and J122-2
positions; no wires exist in W121-2
and W122-2 positions; plugs are
installed in P121-2 and P122-2
positions to key the connectors.

No pins exist in J901-2 and -5
positions; plugs are installed infl
P901-2 and -5 positions.



A v B v C v D v E v F v G Y H v J Y K v L v M N v P v S
HIGH VOLTAGE
paozlu9oz I A BOARD Al4 DYNAMIC CENTERING BD) A4 READOUT BONiDI 40l
2, _[Tjeno 1
7 2} TRACE ROT <PROMEN
waoz XS
> pao3}jaos
e 2, oo
> 7
) whos 12}y axis ALiGNMENT
“‘ paoif 901
q
14 [; SEE
CRT // | |OsT 402
WaQo by !
2> SEE FORCE EOCH=>
LisT W4A00 GNDRA
v A A T
IR R R L — ® et " st
3 Ly Jidi  LIST
waie| war| war w&gq waos N BN ~ "
EXIIEY wail RIBBON
- VERTICAL
" Al 3 rerumanon Assevsiy LT p— Widl Sy RIBEON
14 PINS P41l |26 P(N_S
Pio élg on S0 YsgE LisT 4l SEE J\DOI
TjCHt - ~
3 3, afcHi ovt Bas @ ‘f CHi P%H\Emj>_>‘00A
wio  |3)ckt PRB RGeS
‘ \ eNDES
@ <‘CH2 POS (FROM BUF)T>
CH2 POS(TO BUF)-2>
zm N oL
»l 5 [ijevz ovi 5 8%
2|cHz ovL B1AS D
skcis m CHz POW);]P\OOD
wil 8 cw2 PO TERMDS
|
KTS(FROM svv)_l;)
GND PIOIA
4 ATS(T0 U2
JI & GND i)
i) BUF)—)
o & 4 SE GND? Pio1s
. & EAEER @—j N BT5(Rom BUR-25; _
GND-> "0/ FROM
PIgifuiss ssA LSy POPTIONS
2, [i]scaLe ILLUMINATION g Jiogg
o zfrev @mmzou*r—) oL
oz
5 8 SCALE q GND=>
A TZLUMINATION BD TEST AAUX TR 3
8 (" CONNECTORS AU %Z; PIOZB
LI MY M GND
RI34 ; LIST AHoi)
i 01 v
WLUM. wii 3| S @ PlO2D
- pL2piIZ 3 B AUX ‘\‘R —>
| RA17 Tj+sv oEE \0
‘ E 2lasTiG D& e
wiiz 3JGND D, - @CHI OFFSET—);]”OB
6 351 puzfunz
sy
EADOUT 3 |
SRRy 2jrO1 @
Wil 315V @ %g%:))
RIS Pll‘l" :"“53 oty e
TRAC 3
> -—/—1 2 [TRACE ROT Jios]eios
ROTATION
wié 3fisv crzouTlT) conx
@ e gglre-os
‘ ATy LS
i RI6 T|eno
- - [Fows F—3—taffocus ® & wie h«-—g% [ExTzAvg]
WIS Bl+isv
Pliefite Swiot >—<(—g.l‘l [BGATE]
1 JGND @
INTENSITY 2 [INTENSITY SEE SEE
Wil alrsy Jsii BT gsiz_ ot IA‘ MAIN somol . Swios ’—«—02»‘8 [AeaTE]
- ST 126 PINS]  PEIZ[26 PINS wi o) w2 )
i WSl 261-RIB- W5I2 261 RIBBON
‘ i BoN 121[T PiNg] Piza[E PN
| FRONT PANEL T2\ SEE  J1ZZ  SEE
1 Q8T T
8 | A7 VARIABLE BOARD 20, RIBEON anAlmzr 2318 JZS!BIPBI]JINA J208
| serifeent Pellfiell wis: 01 FEVp<ETI 5V, FRECTIFIED LINE ~€-5—+RECTIFED LNE  LINE NP o1
i H SVD-<(—)>—+5VD @ LINE CAP COMMON—€—22>— LINE CAP CoMMONG> Fm
‘ \-S\ESE\' f@%r (<:+€~V © GND -{((—))):GN @ —RECTIFIED LINE —<H>— RECTIFIED LINE UNEJ?@‘S_»ms_ (
i +isv GND—<€2>>-GND 2004
POWER <—-GND ® ‘eVuNREG-«—»- BVUNREG I INVERTER Pt NE eyPace
=~ & iy 2334 ‘Fzﬂsswz*m HE BOARD G ouiace _i) P07 | BR
1305 Nl B
Po5I | J65! Inoz FB—<S>Fe GND=> I 01
2385 o [ el LINE uP-«-i»—x.ms o Pevirtd
[ PULL ALT 2 jcoL 4 20, RIBBON Pl see TO 2 +47-Vu~m;—«—>>-+41\’uukss ®+5Vg—r)
o 205+ B 2|row 3 M BB £RoBE g‘g@’ FND<EEHaND GND. 10
wes) LS| oPTIoN (¢4 Ziey +3Wuukee-<|H|>—7;2‘Nuukes ;“ﬂ) OPTIONS
J234 A |P234] 2348 5.5VAC
P
N r!f_z"fsv —*5Vuunso-<<—>>— ~Sinees m@zﬁ
PoSH 652 s oPTIoNS L 3
SEE LIS & )_
- 26, aisBON 'fblsﬁ 1-—>f POWER | &2-+5v & +5VUNREG—(H>—+SVUNQEG Ny
a \ost P TIONG) gg@/ HISVUNREG—E2D I+ BVUNREG
W52 503!
5] & o 3 PIwesy = 3p-w3ol
+5v D)
N _égjpsos FAN MOTOR] +15
10 A eront eanee soars A5 CONTROL BOARDl j AZ REGULATOR BOARD AlO BOARD W““ED
2445 3829-84

INTERCONNECTIONS

®



2445 Service

CHASSIS MOUNTED PARTS

CIRCUIT SCHEM SCHEM CIRCUIT SCHEM SCHEM
NUMBER | NUMBER| LOCATION NUMBER | NUMBER | LOCAT!ON
F90 9 5A P04 8 5P
J3 4 10A R134 4 5N
J4 4 10A R351 5 5A
J5 4 8T R352 5 6A
J6 6 9A R975 8 2B
J7 5 7S R976 8 58
J8 5 3s R977 8 48

R996 8 3K
LSO 8 2L

S90 9 6A
LR1313 8 5M $1020 9 5D
LR1314 8 5M S3185 3 5D
P111 4 4N veoo 8 2L
P112 8 3C
P113 5 5A w1 4 5N
P114 8 2C w112 8 48
P115 8 4C w113 5 6A
P116 5 6A w114 8 3B
P204 9 5A w115 8 58
P205 9 6A W116 5 6A
P206 9 6A w121 10 28
P207 9 7A w122 10 3S
P231 9 5D w122 9 18
P232 9 98 Ww3ot 10 1A
P233 9 3S We671 3 8N
P234 9 7S W00 8 3M
P601 3 5D W900 8 6J
P671 3 7N W00 8 7
Pg01 8 3M w900 8 ™
P01 8 4J Wg02 8 3J
P901 8 5M W03 8 4M
P902 8 28
P03 8 4M




CRT TERMINATION
(R1301)

VOLT REF ADJ
(R1292)

&

%
il

DAC REF

VERTICAL
(R3407)
3829-68
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A13—CRT TERMINATION, A14—DYNAMIC CENTERING,
ADJUSTMENT LOCATIONS 1
HIGH-DRIVE FOCUS EDGE FOCUS GRID BIAS
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(R2127)

A9—HIGH VOLTAGE, ADJUSTMENT LOCATIONS 2

3829-69

A5—CONTROL, ADJUSTMENT LOCATIONS 3

2445 Service

3829-70
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