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P7001 Readout Interface Card.
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SECTION 1
CIRCUIT DESCRIPTION

Introduction

An understanding of the 7000 Series Readout System is a pre-
requisite for understanding the operation of the P7001 Readout
Interface Card. Refer to the 7704A Service Manual for a detailed

description of the 7000 Series Readout.

The Readout Interface Card has 11 dedicated pins with the signals

shown in Fig. 1-1. The Readout Interface Card plugs into the P7001

Dedicated Pin Signal Command Application

Disables Readout Interface Card
when Dispiay Unit readout intensity

READOUT d
o1 STORE mone CoP! during
zgg CH ﬁgg f Channel location information from
B23 CH ADD 4 Acquistion Unit readout board.

TTL level signa! from Front ﬁanel/
B29 PLUG-INS Z-Axis card. Low when Display
Source is Plug-ins.

A33 READOUT Timing trigger from Acquisition
TRIGGER Unit readout board.
A35 EEELA%Gélle When low, turns off readout infor-
DISABLE mation from the Plug-ins.

From Acquisition Unit rea}lbut
A36 DISPLAY SKIP board. Used to skip display for a
given "timeslot”.

Sends information to Acquisition

Unit readout board during read from
ggg c%%w g ,?TAATA . Memory. Recelves information from
Acquisition Unit plug-ins during
STORE mode.
ROW & COL - :
COM (B33 and " Common shield tie point. Used to
B34 B35 shield, carry +15 V reference from Acqui-
raised to sition Unit readout board.
+15 V) o

1608-02

Fig. 1-1. Readout Interface dedicated pins.
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Main Interface Board, connector J5 (see the Main Interface Manual
070-1604-00). This board contains the P7001 Asynchronous Bus;

consisting of Control, Address. Data, and Power lines for each of
the cards plugged into it. There are also dedicated pins for use

by individual cards requiring special signals.

An overview of the Digital Processing Oscilloscope (DPO),
showing the P7001 Readout Interface Card in relation to the rest
of the DPO, is shown in Fig. 1-2. Note that there are two Readout
devices. One is in the P7001, called the Readout Interface Card.

The other is in the A7704 Acquisition Unit, called the Readout Board.

D7704 DISPLAY UNIT

[+]
[a)
[+]
[o]
______ A o
P7001 PROCESSOR TO CONTROLLER
UNIT >
DATA BUS +
<«— ASCII CODE —»
A i 4
ALL READOUT TO i - 4
THE CRT MUST I
COME FROM THE |2$233&£ i i
READOUT BOARD CARD | OTHER |
i p7001 | MEMORY
A sw1 I CARDS |
P i |
L 1
ROW AND ’\
COLUMN DATA
i __P7001 READOUT INTERFACE
STATUS CONTROLS
A7704 THESE SWITCHES
ACQUISITION
CUNIT O oOoxXXs 0 O DX O
READOUT Sw2
BOARD | . I
ROW AND . ROW AND PLUG-INS

COLUMN DATA COLUMN DATA

1609-03
Fig. 1-2. Readout overview.
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The switches shown in Fig. 1-2 are hypothetical and are
controlled by the Status of the Readout Interface Card. They are
actually transistor circuits. The "switches" indicate the selection
of readout information to be displayed on the CRT. "Switch" 1 is

open when storing information in Memory and closed when reading

from Memory. "Switch" 2 is controlled by PLUG-IN READOUT DISABLE
(Diag. 10A) and is open during display of readout information from

Memory and closed at all other times.

Fig. 1-3 illustrates the selection of readout information that
is to be displayed on the CRT. For example, if the DISPLAY SOURCE
is MEMORY and the Readout Interface's DATA HANDLING mode is HOLD
then the source of the readout information being displayed on the
CRT is from Memory. If the DISPLAY SOURCE is changed to PLUG-INS
then the source of the readout information being displayed on the

CRT is from the Plug-ins.

READOUT _DATA HANDLING MODE:
SOURCE STORE l HOLD
j = ey

- PLUG-INS PLUG-INS PLUG-INS
<0 :
as BOTH PLUG-INS MEMORY
[72]
85
on MEMORY PLUG-INS . MEMORY

1609-04

Fig. 1-3. Readout source.

During STORE mode, all readout information being displayed on
the CRT comes directly from the Plug-ins. The Readout Interface
Card just monitors that information, converts it to ASCII code,

and stores it in Memory.
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Simplified Block Diagram of Readout Data Path

Thé simplified block diagram, Fig. 1-4, shows a general routing
of the readout information. The STORE input to the ROM (Read only
Memory) is LOW during HOLD and HIGH during STORE. The HOLD mode of
the P7007 sets the Readout Interface Card to display information from
Memory (if the DISPLAY SOURCE is BOTH or MEMORY). This signal path
is from the P7007 Data Bus to the ROM Input Selector as ASCII data.
This data is then sent to the ROM Input Latch and Tatched when the

STROBE signal is received from the Readout Controller (Diag. 10B).

The ROM is used for two different conversions, one during STORE
and one during HOLD. The most significant address bit is controlled
by the "STORE" status which selects one of two groups of 128 address
combinations of the 256 X 8 ROM. During STORE, seven (of eight)
address lines to the ROM contain row and column information. During

HOLD, the seven (of eight) address lines to the ROM contain ASCII data.

ANALOG ROM ROM
mg‘E’ML INPUT INPUT
CoNTEmL o SELECTOR LATCH
ROW & COLUMN y
DATA MULTI-LEVEL STORE
ANALOG CODES _l )
A -
READ-ONLY
MEMORY
(ROM)
A

DIGITAL
TO > «—>
ANALOG | GATE P7001
CONVERTER

DATA BUS
(ASCIl CODES)

1609-05

Fig. 1-4. Simplified block diagram of readout data path.
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During HOLD the output of the ROM is digital data, which is then
converted to row and column analog current steps by the Digital-to-
Analog converters. These analog currents then go to the Acquisition
Unit Readout Board for conversion to characters to be displayed on the

CRT.

If the Readout Interface Card status is changed to STORE, the
Readout Interface Card switches the STORE input to the ROM Input
Selector to a HIGH. The ROM Input Selector sends digital row and
column information from the A-D Converter to the ROM Input Latch.
After the proper timing pulse, that data is clocked into the ROM.
The ROM, with STORE HIGH (MSB address,input bit 8), converts the row
and column digital data into an ASCII code. This ASCII code is
then gated onto the Data Bus, when TRANSMIT DATA is received from
the Bus Controller (Diag. 10B); from there it goes to the Memory

for storage.

Readout Data Handling

Compare the block diagram in Fig. 1-5 to diagram 10A. Diagram
10A has been marked and labeled to show the circuit components
which make up the blocks in Fig. 1-5. For example, the row A-D

Converter is U50; the column A-D Converter is U70.
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P7001 READOUT INTERFACE

Readout Matrix. The Readout Interface converts row and column

information to ASCIT data that can be stored in the P7001 Memory.
Figure 1-6 is a matrix which shows which ASCII character is used

for row and column information or operational addresses.

Some 7000 series readout characters have no ASCII code assigned.
Therefore, normal ASCII characters have been chosen to provide an
equivalent code for storage. The diagonal Tine, in nine of the
blocks, indicate the ASCII substitution of the original 7000 series
readout character (Fig. 1-6a). For example: The 7QOO series read-
out character "Q" - omega, has no ASCII code, so we store the equiv-
alent code "@". The "@" will be sent by the Plug-ins, but an ASCII
code for the "@" will be stored in Memory. If an "@" is stored in
memory by an external controller, it will be displayed on the DPO

CRT as "g".

Table 1-1 lists the ASCII characters used for the timeslot-
dependent operational addresses: SKIP, ZEROS LOGIC, IDENTIFY, and
JUMP COMMAND. If a Plug-in sends Row 1, Column 0, in timeslot 1,
2, or 3, then the Readout Interface Card will generate an ASCII
"space". For Row 1, Column @ in timeslot 4 or higher, an ASCII
"DELETE" will be generated. IDENTIFY command (Row 3, Column 10
in timeslot 1) causes the Readout Interface card to generate any one
of four ASCII characters in timeslot 1, and causes the Readout to
produce the message "IDENTIFY" in timeslots 2 through 9 followed
by "skip" in timeslot 10, all of which are converted to ASCII by
the Readout Interface Card. The operational address portions of

the Matrix are referenced to Table 1-1 by: (jl(él(ﬁ) and(@)

@ 1-7
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Table 1-T.

1608-08

Characters stored for time-

slot dependent operational
addresses.

1-8

COLUMN
NUMBER C-0 C-1 c-2 C-3 c-4 C-5 C-8 Cc-7 C-8 c-9 C-10
NURBER 5%2225(5,:) 0 0.1 0.2 0.3 04 0.5 056 07 0.8 0.9 >1.0
R-1 0
R-2 0.1
R-3 0.2
R-4 03
R-5 04
R-6 0.5
R-7 0.6 ;
R-8 0.7
R-9 0.8
R-10 0.9
R-14 =213
. . 609-07
Fig. 1-6. Readout Character Matriz. ’
ASCIl CHAR STORED IN TIMESLOT
INPUT CODE! } ‘
1 2[|3€ 415 |6]7]8f9]i0 ORIGINAL -
) 1 ALPHANUMERICAL
SKIPS: R1,4-6,8,9/C0 | SPACE annggTER
X
, 3 | > DELETE} . OPERATIONAL
R2, 7/CP spgcs, E ‘ QPERATIO!
R3/C0’ SPACE!
ZEROS LOGIC: R3/C1 thru 4| :|
- , ] L . ASCH
IDENTIFY: R3/C10 11 ILLEGAL INPUT - SUBSTITUTION
JUMP COMMAND: R14/C@-10]| ?'
1609-09

Fig. 1-6a. P7001
ASCIT Substitutions.
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Fig. 1-7 summarizes the readout characters normally used in

P7001 Memory, notes the differences between ASCII and 7000 Series

characters, and includes the ASCII number for the ASCII code.

SR |ofPlay | S35 | ofPlay | SEKL |oRFLar | SEFH | opiar
040 SPACE 067 7 107 G 124 T
041(1)* ] 070 8 110 H 125 U
053 + 071 9 111 i 126 v
055 - 074 < 112 J 127 w
056 075(=)* 4 113 K 130 X
057 / 076 > 114 L 131 Y
060 (] 100(@)* 0 115 M 132 z

‘061 1 101 A 116 N 143 c
062 2 102 B | 117 o 144 d
063 3 103 c 120 P 155 m
064 4 104 D 121 Q 156 n
065 5 105 E 122 R 160 p
066 6 “447106 F I 123 S 165(u)* u

*ASCH character is different from displayed character.

1609-11

Fig. 1-7. Readout characters normally used in P7001 Memory.
ASCli Notes
%%BAEL Char.’ (Refer to 7704A Manual for details)
044 $ Decimal placed after 3rd "non-DEL" character in this channel.
045 % Decimal placed after 4th "non-DEL" character in this channel.
046 & Decimal placed after 5th "non-DEL" character in this channel.
047 ’ Decimal piaced after 6th "non-DEL"” character in this channel.
050 { Decimal placed after 7th "non-DEL" character in this channel.
072 Indicates a “Scale factor” channel.’
073 . Indicates a “Digigal" channel.’ A "Digital” type chapnel is indicated if the first
’ ASCII character in the channel is any of the following: §</+—=>$%8&'(
077 ? This channel is not displayed (ignore).’
137 _ Do not leave a space; wait for next character or next channel.
177 DEL Do not leave a space; wait for next character or next channel.
’Yhese ASCH characters are not displayed on the CRT.
*The following ASCII characters are used only as the first character in a channel: :; ?

Fig. 1-8.

1609-10

Operational addresses generated by plug-ins.

1-9
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Fig. 1-8 summarizes the additional ASCII characters (with octal

equivalents) stored in the P7001 Memory for operational addresses.

DELETE or Underline Option. Operational addresses from the

PTug-ins cause the P7001 Readout Interface Card to store the DELETE
ASCII character in memory. If a different external device (such as

a different computer) is being used to communicate with the P7001,
the 1ine from pin 6 to pin 8 of U13 (Diag. 10A) may be removed. This
will change the DELETE character to the "Underline" (uppercase 0)
character. Figure 1-8 shows octal codes 137, for underline, and 177,

for delete, either of which will accomplish the same function.

Row and Column Data. Operational Amplifiers (U40A and U40B)

were added to prevent Toading the Row and Column current lines. In
reality, there is a transfer of voltage steps in proportion to the
current steps generated by the Plug-ins. To simplify the description,
we will refer to current steps when mentioning the transfer of row
and column information between the Readout Interface and the Acqui-

sition Unit Readout Board.

The row analog information (0.1 milliamp current steps) comes
into the card at pin B35 (Diag. 10A). The column analog information
comes in at pin B33. These are coaxial inputs with their shields
tied to pin B34 which is raised to +15V by the Acquisition Unit.
This row and column common (+15V) is used as a reference by the A-D
Converters (U50 and U70) to insure that the row and column signals

are accurately transferred from the Acquisition Unit Readout Board.

U50 and U70 convert the analog information into decimal infor-
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mation prasented as "1 of 10" active Tow output lines. For example,
if 0.3 milliamps of row current is sent by the Plug-ins, there would
be a LO output at pin 5 of U50 -- designating Row 4 (see Fig. 1-6).
This decimal information (active low) is converted by U61 to a

binary (one's) complement form. When the P7001 is in the STORE mode,
US2 (part of the ROM input selector) would pass the binary complement
of the row number to the ROM Input Latch (U54B and U53), where it is

stored as part of the address for the ROM.

If the column current from the Acquisition Unit is 0.2 milliamps,
the output at pin 6 of U70 would be a LO, designating column 2 from
the Plug-ins (see Fig. 1-6). This LO is fed to U71 where it is con-
verted to a binary complement of the "column-1" number. The output

of pin 9, U71, is LO, the other output pins are HI.

U62, the Column Force Multiplexer, selects between the output
of the Column Decimal to Binary Converter (U71) and the output of
the Column Force Logic circuits. Since we are going to be encoding
a character and not skip, space, or jump, the Column Force Multi-
plexer will pass the CoTumn - T number to the ROM Input Selector.
With the P7001 in the STORE mode, our binary number passes to the
ROM Input Latch along with the ROW number that we previously stored

here.

We now have row and column information at the input to the ROM.
With the P7001 still in the STORE mode, the ROM will convert this
binary number combination into an ASCII code. Fig. 1-6, the Readout
Character Matrix, shows what this character is. Row 4, column 2 is

the Greek letter mu (u). Since there is no ASCII code for u we

@ 1-1
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substitute lower case u. The ROM generates 1110101 which is lower
case u in ASCII code. This ASCII code is sent to the set of "NAND"
gates where it will be gated onto the Data Bus when TRANSMIT DATA

is received from the Readout Interface Card Bus Controller (Diag. 10B).
The ASCII code uses Data Bus bits as shown in Fig. 1-9. This figure

shows the Readout Data Word shifted 5 bits to the left on the Data Bus.

[mss T r LSB ]

BilNumber!14}13l12 11 10|9[B 7|6|5 413’2'1'01
L — J

ASCl DATA

1609-12

Fig. 1-9. PReadout data word.

Display Mode. When the P7001 is in the HOLD mode and waveform

information from Memory is being displayed, the ASCII code is read
out of Memory and put on the Data Bus. This ASCII code comes into
Diag. T0A at top center. It comes down to U52 and U63, the ROM
Input Selector. With the STORE input at pins 1 of each selector not
asserted (non-store mode), the ASCII code from the Data Bus goes
through the ROM Input Latch and to the ROM. In the non-store mode,
the ROM takes the ASCII code and converts it to binary numbers repre-
senting the number of 0.1 milliamp step units for row and column
digital data. In the previous example, ASCII 111010 was for a lower
case u. This is converted by the ROM to a binary 0011 (three 0.1
milliamp units of current representing Row 4) and a binary 0010

(two 0.1 milliamp units of current representing Col 2) and sent to
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the D-A Converters. The D-A Converters change the binary numbers

for row and column current steps to the row and column currents.

The current switches (Q10, Q11, Q20, Q21) are represented in
Fig. 1-2 as switch 1. Row 4, column 2 selects the u symbol in the

Readout Board which then sends it to the DPO CRT for display.

Column Force Logic. The column force multiplexer (U62) is used

to condense the information sent to the ROM. Any time there is a
skip, space, or jump generated by the Readout Board, row @ infor-
mafion is forced and alternate column-1 information is sent through
the ROM Input Selector to the ROM. The column-1 "forced" value is
the sum of information on the following four lines which are derived
from time slots 1, 2, 3, and 4; vrow 14; row 10; row 2; row 3;

or row 7:

U62 pin 10 has the value T derived by: RI0+R14+TST+TS2+TS3
Pin 6 has the value 2 derived by: (R2+R7).TS]

Pin 3 has the value 4 derived by:  (R3).TSI

Pin 13 has the value 8 derived by: R14

If a character or decimal point command is to be encoded, the
Column Force Multiplexer (U62) selects the output of U71, the Column
Decimal to Binary Converter. To encode skip, space, or Jjump, U62

selects the outputs from the Column Force Logic circuits.

By using the Column Force Logic circuits, the other row and
column combinations produce the results shown in Fig. 1-10. Table

1-2 is Table 1-1 included again for reference.
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Table 1-2

Characters Stored for Timeslot

Dependent Operational Addresses

ASCIH CHAR STORED IN TIMESLOT . .
INPUT CODE 1 2 3 4 5 6 7.1 8 s | 10
1
SKIPS: R1, 4-6, 8, 9/CB SPACE
T
R2, 7/CP ; | SPACE |« DELETE
i
R3/C0 SPACE
ZEROS LOGIC: R3/C1 thru 4
IDENTIFY: R3/C10 . 2] fe ILLEGAL INPUT
JUMP COMMAND: R14/C9-10 ?
1609-13
JUMP IN TS 1 = FORCE 9/
R3/CP, 1, 2,3 or 4/IN TS 1 = FORCE|5]
R2/COLY) — FORCE 3
R7/COL 0 - '
ALTERNATE
COLUMN ) 1 2 3 4 5 6 7 8 9
"FORCE” RESULT
COLUMN 1 2 3 4 5 6 7 8, 9 10
|
ASCll DEL | ¢ [ : A / 1 2
K
L SKIPS IN TS 1, 2, OR 3 OR SPACE (R10/C0)
BUT NOT: R3/COinTS 1
R2/CP in TS 1
R7/COin TS 1
1609-14

Fig. 1-10. "Row #" Column Information.
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Examples of Column Force Logic:

1)

Skip, (Column @, row 1 thru 9) encoded in Timeslot 2:

The Readout Interface encodes a space in TS2 by forcing
Row @ and column 2, storing an ASCII "space" in Memory.
DISPLAY SKIP from the Readout Board sets U62 to @ causing
the Readout Interface Card to assume €ol @ instead of

using the column data present.

Jump (row 14 and any column). Encoded in timeslot 1 (dis-
play jumps from one word to the next without displaying

the first word): is encoded as an ASCII "?" in TSI1.

NOTE

When the JUMP COMMAND exists prior to,
during, and after a STORE operation,

the contents of timeslots 2 thru 10

will not be addressed. Therefore, the
Readout Interface will not write in this
area of Memory. Only the first timeslot
for the channel with the JUMP COMMAND
code, "?", will contain current infor-

mation.

Decimal point character (Row 8, Col 9) encoded in any
timeslot:

Since the Row Decimal-to-Binary Converter does not encode
Row 8 (or Row 9) information, Row @ results without for-
cing Row @. Column 9 in Row P produces an ASCII ".*.
Note that this is the only input other than SKIP, SPACE,

or JUMP that is treated via Row P (Fig. 1-10).
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Zeros Logic (Row 3, Col 1, 2, 3, or 4) encoded in TS1,

5, 6, or 8:

When the Readout Board receives Row 3, Col 1, 2, 3, or 4
in TS1 from the Plug-ins, it does three things: (1)
generates R3, CP in TS1, (2) generates DISPLAY SKIP in
TST, and (3) remembers the fact that zeros must be added
in TS5 or 6 and that the multiplier (u, m, etc.) may have
to be modified in TS8. Three above is dependent upon
which column value was sent by the Plug-in (Col 1, 2, 3,
or 4).

When the Readout Interface Card receives R3, CP in TSI, it
stores an ASCII colon in the first position in memory by
"forcing" Col-1 result or 5. Then the proper zero and
multiplier is encoded as received from the Readout Board

during TS5, 6, and/or 8.
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Addressing

For each character or operational command, the Readout Inter-
face Card must use the status information to construct an
address word of a Memory Tocation for the ASCII code. The follow-

ing paragraphs describe this procedure.

DPO_CRT Readout Location. Up to 80 characters can be displayed

on the DPO CRT (see Fig. 1-11, 1-12).

This should not be confused as applying directly to the 80
timeslots per readout frame. Each one of eight groups of ten time-
slots cause a display in each one of eight ten-character word posi-
tions. Most P7001 Address discussion relates to timeslot information;

as opposed to CRT character position within a channel.

For example, the CRT display for one word is: 20 uV. This

display could be produced from the Plug-in information as follows:

TIMESLOTS 1 2 3 4 5 6 7 8 9 10

INFORMATION ra/cl| skip | skip| 2 | skipe]skip| skip] 4 v |'skip

1609-15 *

The same display (20 uV) could be produced from the ASCII in-

formation stored in P7001 memory as follows:

memoryLocaTion | 1 | 2 | 3 [ a | s | e[ 7] 8| 9] 10
o P
f R

ASCII INFORMATION 2 |DELDEL|DEL| uw | v |DEL

1609-16
During STORE, the Readout Interface card receives the results

of a zero's logic command rather than data as encoded by the Plug-ins.

@ 1-17
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Word Character Positions. The P7001 Readout Interface Word

Channels are numbered in the order shown in Fig. 1-11 to allow an
external controller (computer or calculator) to write messages in
sequence in Memory. When readout from Memory occurs by the
Readout Interface, it uses the Channel address information (Fig.
1-14) from the Acquisition Unit to locate the ASCII code in Memory.
This procedure is discussed further under the paragraph titled

"Address Word Composition".

NOTE

When generating messages there is a one-to-one
correspondence between character positions and
timeslots only if the ASCII codes used are
those shown in Fig. 1-7. Of the codes shown
in Fig. 1-8 are used, their location in the
word position is eritical and will cause oper-
ational addresses to be sent to the Readout

Board.

The P7001 stores information for all 80 timeslots for each
selected waveform (A, B, C, D) of the given Field. When a 4k Memory
is installed, an external controller can access three other Readout
Fields and store another 80 characters for each waveform in each
field. Fig. 1-12 is a Memory Address Map of the 4k Memory. FEach
of the blocks (Field §, block A, for example) shown on the bottom
half of the figure contains up to 80 readout characters. Each
Memory address contains information for one timesiot (one seven-

bit ASCII word).
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READQUT INTERFACE
WORD CHANNELS » ¢ [§]

PLUG-IN READOUT __), " LEFT VERT ‘E"mé‘g‘fvgﬁ': TAWGRIZTT "ia’i-ib'éii"""';
WORD POSITIONS ! CHANNEL 1 ] CHANNEL 1 : CHANNEL 1 ‘ CHANNEL 1 !
5_" g i : :N\-—-\/——.,/\_——\i
CE‘SSG?JS“_—» SECRNRD B } ’fi I I I lm T Lo Tl el
; : ’ o T s e ey
00 NI . : . o
, : . : 1 :
R
BB S SRR N SRS DU
A S S S S A
; : , : :
0 R AR ES TR S RRRRE RS RERES
! I ) IS W S
CHARACTER » { lU[w, ‘l I I

POSITION

K36 0 G T

: : ! !

PLUG-IN READOUT LEFT VERT | RIGHT VERT | A HORIZ ! BHORIZ l
WORD POSITIONS ' CHANNEL2 . CHANNEL2 , CHANNEL2 | CHANNEL2 |
WORD CHANNELS» | 4 ' 5 K 6 - 7 |

READOUT INTERFACE

1609-17
Fig. 1-11. DPO CRT readout Llocation.
[ waverFoRM A |
0000 0511
0000, 00777+«
| WAVEFORM B ]
0512 1023
1000« 17774
| WAVEFORM C ]
1024 1535
20004 2777«
[ waverForMD ]
1536 2047
3000« 3777«
Field O [ B ﬁi'f‘?"j c A
(Scale Factors) A ksl B vy ith e D 2.
2048 o 0107 2176 =ttt 2255 2304 -e—a= 2383 2432 =gt 2511 2559
4000, == 4117, 4200, === 4317, 4400« w4517, 4600, = 4717, 4777+
Field 1
(Messages) ¢ Zal
2560 --—e= 2639 2688 ~a—a= 2767 2816 wa—a= 2805 2944 s 3023 3071
5000, <~ 5117, 5200, - 5517, 5400, ~e—w= 5517, 5600 st 5717, 5777y
Field 2 B C
(Messages) L :
3072 w3151 3200 -t~ 3279 3328 -a—e= 3407 3456 -e—e= 3535 3583
BO00. -t £117, 6200, ~s—s= 6317, 6400, e 6517, 6600x -~ 6717, 6777«
Field 3 D
(Messages) 31%
3584 wm—w— 36H3 3712 i 37491 3840 ~wb—am= 3919 3968 —a—e 4047 4095
7000, -<—e— 7117, 7200, ~—am 7317, 7400, ~s—e= 7517, TG0, e 7717, 7777«
1882-04

Fig. 1-12. P7001 Memory address map.
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Address Word Composition. Addressing is a matter of composing

an address word used to determine where in Memory each seven bit
ASCIT code will be stored. Three groups of information are used to
build the address word; Channel and Timeslot bits, Waveform bits,

and Field address bits. The format of this word is shown in Fig. 1-13.

Bi!Numberl12l11|10l9|8|7l5lSl4l3lZl1lﬂJ
WG W W S y

[ 1 FIELD WAVEFORM CHANNEL & TIMESLOT

FO =00 A =00
F1 =01 B =01
F2=10 c=10
Fa =11 D= 11

1609-18

Fig. 1-18. Readout memory address word format.

Channel and Timeslot Bits. Channel and timeslot bits, bits P

thru 6 of the Readout Memory Address Word (Fig. 1-13), are derived
from two groups of information: Channel Address (CH ADD) and
timeslots (TS). The Readout Interface timeslot counter (U25, Diag.
10B) is a Decade counter which is advanced for each falling edge
of TRIGGER, and reset (to TS1) each time that the channel address
advances. The output of U25 is in Binary Coded Decimal (BCD),
where @ thru 9 represent timeslots 1 thru 10. This gives us the

term "timeslot-1 or TS-1".

Channel address 1ine, CH ADD 1 from the Acquisition Unit has
been inverted at the input to the Readout Interface card, to provide
CH ADD 1. CH ADD 1, CH ADD 2 and CH ADD 4 have been rearranged and
assigned a BCD weighting (Fig. 1-14 and 1-15). This BCD value be-
comes the Most Significant Digit (MSD) of the channel and timeslot
portion of the Readout Memory Address Word, and the timeslot-1 BCD

value becomes the Least Significant Digit (LSD). The ECD result
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(MSD + LDS) is then converted to binary to produce contiguous read-

out address groups in Memory.

The Readout Interface takes readout

data from Memory in a zig-zag sequence, however, since the channel

counts used by the Readout Board to address the PTug-ins is also

used to make up the Memory address by the Readout Interface Card.

A7704

CH ADD 1

CH ADD

CH ADD

2

4

P7001 USES THESE NUMBERS
FOR MEMORY ADDRESS COMPUTATION:

10

20

40

@

2

4

6

Channe!

T

Left Vertical

1

Right Vertical = A Horizontal

Channei 1

1

* Channel 1

B

Channei 1

Horizontal

] \
i
i
:

i
!
. |
T
;

N L
i \ \
i e

[

i

b
|
t
\ !

ottt 244 b4

\l

left Vertical

Right Vertical § A Horizontal

B Horizontat |

Chﬁnnel 2 i 1 Chann‘el 2 1]: Ch?nj\ej 2‘ o Cﬁlil:ljel 2 |
1 3 7
Te0s 10
Fig. 1-14. Channel address sequence.
7704A P7001 MEMORY

a’%,"‘%lg‘;g#%?‘m CH CH CH_ | CHANNEL cyDDs';réST

ADD 4 | ADD 2 | ADD 1 | ADDRESS BCD OCTAL
"LEFT VERT CH 2 Lo Lo Lo 1 a0 505
LEFT VERT CH 1 Lo Lo Hi ) 00 00
RIGHTVERTCH2 | Lo HI Lo 3 50 62
RIGHT VERT CH 1 Lo HI Hi 2 10 12,
A HORIZ CH 2 HI Lo Lo 5 60 74,
A HORIZ CH 1 HI Lo HI 4 20 24,
B HORIZ CH 2 H HI Lo 7 70 106,
B HORIZ CH 1 HI HI Hi 6 30 36,

1609-20
Fig. 1-15. Channel address code -~ From A7704. (See also

Table 2-3, page 2-48, of the 7704A Service Manual.)
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Status Word. The Field and Waveform information for address

word composition is determined by the Readout Interface Card Status
Word. The Status Word is latched into the Readout Interface Card
Status Latches (U74 and U54A). The Status Word is sent on the Data
Bus by either the Front Panel or an external controller. The

Status Latches remain set until changed by a new status word.

BnNumberi‘\B 14113[12 HIWOIQ 817[6 51413 2[1[01

(N L ‘,_‘V,ﬁ__m__J
FIELD 1
00 FIELD O
01 FIELD 1

10 FIELD 2 |
11 FIELD 3 '

MODE :

00 HOLD
01 STORE
10 SEND
11 RECEIVE

WAVEFORM

0001 A
0010 B

%00 & DEVICE ADDRESS 16200

8 - 163778

1609-21

Fig. 1-16. Readout Interface status word format.

U74 (Diag. 10B) holds bits 13 and 14 (Field Information) and
bits 3, 4, 5, and 6 (Waveform Information). U74 is cleared through
pin 1 by POWER FAIL when the instrument is first turned on, setting
its status to Field @, HOLD, and Waveform A, B, C, D (Fig. 1-16).

The waveform counter selects readout for waveform A for display.

STATUS STROBE clocks the Status Word from the Data Bus through U55D

and U45C (when DATA MODE @ is LO) to pin 9 of U74. STATUS STROBE is
sent shortly after the Status Word is settled on the Data Bus. The
Status Word can also be latched into the status latches when the card

is addressed by an external controller.

1-22



P7001 READOUT INTERFACE

Fie]d.Address Bits. Bits 13 and 14 of the Status Word become

Readout Memory Address Word bits 9 and 10, and are gated on the
Address Bus when LOAD BUS is sent by the Readout Interface Bus Con-

troltler.

Bits 13 and 14 are set to a state other than P only by an ex-
ternal controller. If a Status Word is sent from the front panel,
the bits remain P, @ which indicates Field §. So any time we use
the front panel buttons to change status, we display and store read-

out information from/to Field @ only.

Mode. There are two basic modes of the Readout Interface Card:
HOLD and STORE. No action is taken by the Readout Interface Card
during SEND or RECEIVE. The Mode is recognized by STORE Status
Latch U54A which in its set (@) state indicates HOLD. BIT 7-BIT 8&
combination is the D input to U54A and when true (active Tow) will

set U54A to STORE.

The STORE signal goes to inverter U43B where it will limit
the voltage level on the READOUT INTENSITY 1ine at Q45 and also on
the A7704 Readout Board. This means that when we're in the STORE
mode, the Readout Intensity cannot be turned off and Readout Data

will be stored in Memory.

Waveform Address Bits. Bits 3, 4, 5, and 6 of the Status Word

are decoded to become bits 7 and 8 of the Readout Memory Address
Word. The Readout Interface Card must be able to address up to
four different waveform address areas during STORE, or just one

waveform (selected waveform nearest to A) during HOLD. A special
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waveform counter (U94A and U94B) is used to generate one of four
binary combinations for the two waveform address bits (bits 7 and

8 of the memory address word). The counter starts with a count of
p (waveform A) and can advance at the end of each readout frame
(indicated by a negative transition of CH ADD 4). During HOLD
mode, the counter will stop at the first selected "VALID" waveform
determined by status latch U74. During STORE mode, the counter will
advance after each readout frame. However, a STORE operation will

occur only for VALID waveforms.

A waveform comparator (U84) is used to determine if a given
waveform (as indicated by the waveform counter) is valid. The com-
parator outputs a VALID signal if the selected input is connected to

an active "low" waveform status output line.

summary. In the past several paragraphs, we have shown the
sources of information which make up the Readout memory address word
(Fig. 1-17). This word is used by the Readout Interface Card to
determine the Tocation of the ASCII data in the P700] Memory,
whether storing or retrieving data. Figure 1-18 gives
examples of the Readout Memory Address Word. Compare this figure
with Fig. 1-19 which shows the four waveform addresses along with

their readout data addresses.

1-24 @



P7001 READOUT INTERFACE

Bt Number | 12 l " l 10 l 8 ] 8 I 7 I 6 l 5 l 4 I 3 l 2 l 1 I ] ]
YT \"‘"“—Y—‘_v——)‘ v J
[} 1 FIELD WAVEFORM CHANNEL & TIMESLOT
FO = 00 A =00 +
F1=01 B = 01
F2 10 c =10 7 LINES
F3=1 D=-11
S~ —— ir B8CD TO BINARY CONVERTER
| go [20 10 |8 |4 |2 l1 « BCD
I WAVEFORM X l |
SOURCE OF ADDRESS INFORMATION —> SL‘;L%S c%?a%ﬂiign A—g% AgSA A§;2 2(‘)‘55@5
N — ———
CHANNEL
ADDRESS
INFO
1609-22
Fig. 1-17. Readout memory address word with
source of address information.
PIN NUMBER A25]BZ4 A24lBZ3lA23’ B22§A22§B21 A21l320iA20.B19'A19[
BITNUMBER [12]11jt0]9o|8|7l6]|s5]a]al2ai1lo0
Funcrion |57 ;T1°1 FIELD | ¥ong |  CHANNEL & TIMEsLOTS
B - L] _T T T T ]
"F i i 8 | 1 - i ™~ { | 7
BINARY glrjefr|1 1ol 1fo]loe]|1]o]n WAVEFORM D,
: JFIELD 3,
Cor 0 Tt 1 & 1 11 1 i WORD CHAN 3,
OCTAL [ ) 1 5 1 i 61 1 1 4 1 551 1 § ANDTIMESLOT 8.
| | | | § | i { | 1 ! 3 ] {
1 ] T T T T T T T T T t =3 =1
! i I | ! i [ 1 P | i 1
T + 1+ T ¢ T « o]
BINARY gliji1p1jr 111l ejptelt1]1el1yo ‘WAVEFORM D,
!FIELD 3, _
1 | 1 [ | | [ 1 1 1 | I { WORD CHAN 7,
OCTAL i i [ | 171 | 1 ! 121 1 §{ 'AND TIMESLOT 5.
- (TN SN N N SN N AN PO R N SN SN N
1609-23

Fig. 1-18. Readout Address Word examples.
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WORD CHANNELS » :

PLUG-IN READOUT —»‘ TLEFTVERT™ T RIGHT VERT | TAWORIZT T TEHORIZ T
WORD POSITIONS | CHANNEL1 | CHANNEL1 | CHANNEL1 | CHANNEL1 |
[l i H '
| — — ,‘»"-% \'/“",’f “Qwﬁ; |
nggﬁrfgsn ——— 2[3 4Islsl7[aj9 0 2 xl ' ]s 7[5[9'm ‘[Ji I [H uhr-[ »[J En, l le 'o
: - I — J‘

7
o e g R

FIELDO o 4000, 4011, 4012, 4023, T 4024, 4035, 4036, 4047,
ADDRESSES o , T
S B B S fod o
. N P . + i
s : . . 3 )
; ; ',' E
- : i WA\/EFORM A
T I L A 0 BT S
1 ' ! '
‘ i OOOOV,~O7 7
t ]
- i i : i )
; i H :
o - e i bt
FIELD 0 a0, 4061, 40620—4073. T 4074,—4105, 4106, 4117y
ADDRESSES —_
v e i R et
CHARACTER o \To[a]als]s[+] elohg ]2 s[a]sl6 '7]alofrol 1]2] 2] <] sfe] /[ a 1o T2 s f s s 7[a
T T P e T AT S T mj.
PLUG-IN READOUT _ . LEFT VERT ! RIGHT VERT |  AHORIZ | B HORIZ !
WORD POSITIONS @ CHANNEL2 | CHANNEL2 | CHANNEL2 | CHANNEL2 |
WORD CHANNELS» {4 T Ty T T
1609-24
. ] 5 .
Fig. 1-19a. Readout Addresses for Waveform A, Field 4.
WORD CHANNELS > """ "0~ i ~~~"3 "% 2 T3
PLUG-IN READOUT __ " " LEFT VERT ' "RIGHT VERT | ~AHORIZ" |  "BHORIZ |
WORD POSITIONS | CHANNEL1 | CHANNEL1 | CHANNEL1 | CHANNEL1 |
i ; ‘ P '
i i
CHARACTER - - :
POSITION !—172]'3]4 516[7[8 91‘0 ‘l" 3|~l ]6 7l8[9[10 \r?] |4 Sl l i Q{\D ]? 3{4]5[8, 7]8 9]\('
Fom = S — el
FIELD 0 4200, 121 rmx 4223, 4236,--4247
ADDRESSES R R P
! } . . . |
s ; T ; P
E . : . ; ;
i . : : : .
R e i 2
L \NA\/EFORM B |
A SO SRS U S wwu D R aaam o S .
. ' 1 H
- ' I 10003—1 /77x i |
o V._-AI*.—‘—»‘TA#.—‘A - -—-L« - + —e— ; i
i | . F (5 [
i 4 i 4 ' B
1 ) 1 r !
!f—ﬂ{““'f”“' T i
FIELD 0 _)041{ B S (RIS I IRV S I
—— o] ADB7Z A7 74.- 43055 5
ADDRESSES 4250, 4261;_ ;265. 4273 -ﬁx 4)‘\:‘:‘ 4306y 4317«
= —] e
CHARACTER oLl als]6] e ls]ta 121314 ] | 2] s]ofrcf 1] 2] af 4| s[e[ ] a]olto 1]2{a] 4[5 6] [8]o] 0
aTOR Lol el Jeif o e Pl del o« el =l ool
R —— e’ ) A |
. 1 ! i
PLUG-IN READOUT _,i LEFTVERT | RIGHTVERT | AHORIZ | BHORIZ |
WORD POSITIONS ' FE.':'ANN?.!.?..,i_,,.‘?ﬁ.‘_&“!!‘ﬁ.!:_z_..i...@EANN_EL2 _i.-CHANNEL2 |
WORD CHANNELS» (4 _ ' 5 i & ____ ' 1 ___
1609-25
Fig. 1-19b. Readout Addresses for Waveform B, Field 4.
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WORD CHANNELS »

f

r 0 i i f
e mc e mmcmmm e —d o imemrcmemey m e ea D e imm i nim e c e s m————————
PLUG-IN READQUT _)f i EFT VERT 4: RIGHT VERT i A HORIZ i 8 HORIZ i
WORD POSITIONS ! CHANNEL 1 E CHANNEL 1 H CHANNEL 1 | CHANNEL 1 |
T — | e : o — m:
. : : It +
ngzﬁ?g:“ ‘112[;‘4,’5]6'7!8:9‘1({! '3]41516:48[?{101 ‘[?‘HA 516'7%3 9}10 1[2 3]6]5]6 7!819;10!
D e S . b - g —
FIELD O —_———w 4400, 441, 4412, 4423 ’: 4424,-- 44354 443644447y
ADDRESSES o L S SR R PR
! ; | . ! i
G =~ — m o} im o e e -f——»v——-
R S L S S
' i ’ ! +
S S N I
; 1

'
i t
: t

© WAVEFORM C

; . , , ;
e R B O e A S
i 1 1 i

+
I
1
+

- ; i 2000«—27774 !
| ,
TR T YT ! T
; N t +
0 - ;’ ! i ¥
| H ! i T
FIELD 0 FOTN N RS FREEE SRS R
ADDRESSES 3 4450 4461‘. 4462, ~4473, | 4474.—4505« 4506,—4517%
s ot i s g A s
CHARACTER ______ | ,] 2}3 4 r,[slvlg;glmf 112 3]4}5]5 7ISH‘O 1 2]3]4 516[7‘5 9[1(11[2 3]4[5]6 7]8'9]10
POSITION 1 3
;‘-—‘\/“-/g i N | BT e
1 | |
PLUG-IN READOUT _,i LEFTVERT | RIGHTVERT | AHORIZ | BHORIZ |
WORD POSITIONS i CHANNEL2 | CHANNEL2 | CHANNEL2 | CHANNEL2 |
| ! i

WORD CHANNELS»

1609-26
Fig. 1-19¢. Readout Addresses for Waveform C, Field 4.
WORD CHANNELS »- (""" "0~ ~ "~ "4 " T 0 T2 T 3
PLUG-IN READOUT ' LEFT VERT ! RIGHT VERT : A HORIZ ! B HORIZ |
WORD POSITIONS , CHANNEL 1 I} CHANNEL 1 | CHANNEL 1 | CHANNEL 1 !
| e | e T i NI R N
4 i i
c:gzl'Aﬂcg:R 1 2[3{4 b]6l7lﬂ:9110'\{25 3]A[5]5§ 7|slgfxo: \12{3[4 5[6Ha 9]16 1]2 3|4Hs 7'3]9i10"
| T i Mot ,:i:! . —
FIELD 0 | 4600, 4611, 4612, 4623, T 4624 --4635, 4636x--4647«
ADDRESSES 00 < R R e
! ! | : t
90~ ; : = 4
— M i N +
) | \ s
; | y
s | | WAVEFORM D
bt 4 R o
- 3000s—37775
1‘0 - —- :‘

ADFD|iLEngS 4650x 4661« 4662, —4673« 1 4674,-—-4705. 47064 —4717y
CHARACTER Tolalalslel s lalta 1] 213]a]5[6 {7]ajafiof 112]2] 4] s[6] 7] s 1efio 1]2]a] 4] s| 6] 7{8]of10]
wanacten (TR [ o T T A T T2 T T

T — A‘f ——
PLUG-IN READOUT _,! LEFTVERT | RIGHTVERT | AHORIZ | BHORIZ |
WORD POSITIONS | CHANNEL2 | CHANNEL2 | CHANNEL2 | GCHANNELZ2 !
WORD CHANNELS» | 4 [ R SR - S SR AN |
1608-27

Fig. 1-19d.
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Timing

A certain amount of time is required to either store or read
ASCII data to/from the Memory. The process of A-D and D-A con-
version, decimal to binary conversion, zeros logic determination,
ROM Input Selection, conversion by the ROM to/from ASCII, and
lToading the Bus all require time. Timing is accomplished by the

timing circuits on Diag. T10A.

The READOUT TRIGGER coming in at pin A33, Diag. 10A, has an
amplitude of about 5V and a period of about 250 microseconds. This
period changes to about 210 microseconds when no character is being
written. Rise/Fall time of this trigger is slow and it may have
noise spikes on it, causing the TTL circuits to respond at the
wrong time. Emitter follower, QO01, passes the trigger on to the D
input of flip-flop U64A. The two flip-flops (U64A and B) are used
to “clean up" this trigger pulse. The Clock, U85B, has a 1.2 micro-
second period output at pin 5. This 1.2 microsecond pulse clocks
the rising edge of the trigger pulse into flip-flop U64A. The next
1.2 microsecond pulse clocks it on into U64B. Since the input
signal should have completed a transition in less than 1.2 micro-
seconds -- although the signal may make many transitions or oscillate
during that time -- a single, fast positive output transition will
result. The output may be delayed 1.2 to 2.4 microseconds. A HIGH
state continues as long as READOUT TRIGGER is high. When the trigger
starts to go low, the 1.2 microsecond pulse turns off U64A and B and
produces a single negative output transition. This gives a trigger
pulse with  fast rise and fall times and ignores any transition
noise on the input trigger pulse.
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TRIGGER (pin 7, U64B) drives the Timeslot Counter (Diag. 10B).
The rising edge of this signal also fires the Display Time One Shot
U85A. The Q output from U85A stays Tow for approximately 20 micro-
seconds to allow for full character output. At the end of this
time, the rising edge of DISPLAY TIME clocks U93B, setting INHIBIT
R&C OUTPUT HI. U93B will stay HI until the next STROBE is received,
clearing U93B. Fig. 1-20 shows the timing of the Readout Interface

Circuits during the display mode.

TRIGGER
(PIN 7, U64B)

DISPLAY TIME

(PIN 4, U85A) =20 us

INHIBIT R&C
OUTPUT
(PIN 9, U93B)

STROBE
(PIN 1, U92A)

TIMESLOT 1 _\—/

TIMESLOT 2

===

<

- oo v J o - ———

SN SV MUY DU M R

e S e it Bl L

— s wm owm o oow mn wm e e o o - o o e o oo
D ol o I T L R B
- o wm o | - e wm w [—  —— - -

1609-28

Fig. 1-20. Readout Interface timing (DISPLAY mode).
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Bus Control. Along the bottom of Diag. 10B is the Bus Con-
troller circuitry. The truth table, shown to the right of U95C,
indicates the status of the controller flip-flops during their

four states.

Starting from the idle state, the first position of the truth
table, the request cycle is started by an interrupt generated by
Interrupt Generator U93A. This is done only if both inputs to
UB2B are high. U82B inputs are both high during STORE and when
VALID is HI. They are also both high when VALID is HI and the Read-
out Intensity control on the Display Unit (D7704) is on. The
interrupt signal from U93A clears U9TA. This sets the controller
to the Bus Request state, the second position on the truth table.
The two highs (U91B, pin 8 and U91A, pin 6) satisfy the inputs to
AND gate UI5D. This sends a LO out to the Front Panel Priority
Togic circuit on the Front Panel Card. The Front Panel Priority
Logic will send out DATA CH GRANT. If a card with a higher priority
request the bus, it will stop DATA CH GRANT. If not,then when DATA
CH GRANT arrives at the Readout Interface Card, pin B13, it clocks
U91B switching it to the 1 state. We're now in the SEL ACK state

of the Bus Controller. UO5D passes the state (SEL ACK) to card pin

B15. This turns off DATA CH GRANT. U44A looks at SYNC ACK, BUS BUSY,

and Q of U91A and generates a LO to U75A. At the time DATA CH GRANT
is Tifted, U9T1A clocks to its 1 state. The Bus Controller is then in

the Master state, line four on the truth table.

In the Master State, U95D generates LOAD BUS, BUS BUSY, and
TRANSMIT DATA (during a valid STORE). LOAD BUS is used to gate the
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address on the Address Bus during STORE and HOLD. TRANSMIT DATA is

used to gate the ASCII data on the Data Bus during STORE only.

SYNC ACK is generated by the Memory after a Readout Display
cycle, or by U05B (Readout Interface Card) after being addressed by
an external controller or on receipt of STATUS STROBE from the Front
Panel. SYNC ACK resets the Bus Controller (U91A and U91B) to its
idTe state through U75B, U82C, U92A, and U92B.

In the HOLD mode (DISPLAY), STROBE INTERRUPT, generated by the
timing circuits, arrives after the negative transition of Readout
Trigger. For the STORE mode it arrives after the positive transi-

tion of the Readout Trigger.

< 1 TIMESLOT ————>{
'=~210 us
i 1

READOQUT TRIGGER e~ =80 s~

STROBE INTERRUPT -
(DISPLAY) [Jﬁ 1248

STROBE INTERRUPT
{STORE)

-Pl |1-1.2us

Fig. 1-21. Strobe interrupt timing.

1609-29

Using STROBE INTERRUPT, the Readout Interface Card Bus Control-
Ter request the Bus as often as needed to display 211 characters

from Memory or store all characters from the Acquisition Unit.

® 1-31



P7001 READOUT INTERFACE

During Display from Memory, the process is continued to keep the CRT
display refreshed. During STORE the process continues storing in

Memory until set to the HOLD mode.

Readout Intensity. Bus transfers from Memory to the Readout

Interface Card will not occur in the HOLD mode, if the Readout
Intensity control on the Display Unit is off. When this control

is turned off, a positive voltage is placed on card pin B1 (Diag.
10B). This positive voltage turns on Q45, pulling U82B input, pin 4,
low. The D input to U93A will therefore remain low. Then when
STROBE INTERRUPT clocks U93A, the Bus Controller, U9TA, will not
reset. This holds the Bus Controller in the idle state. During a
STORE operation, the Readout Interface will override an OFF condi-
tion of the control on the Display Unit by preventing the Readout
Intensity 1ine from going positive. The Readout Board must be "on"
during a STORE mode of the Readout Interface Card. This is to allow
the Operational commands to be processed prior to action by the

Readout Interface Card.
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SECTION 2
MAINTENANCE

Calibration

Calibration of the Readout Interface Card involves two adjust-
ments, R90 (ROW) and R91 (COLUMN), both of which are shown on
Diag. 10A.

Equipment Required.

1 - Tektronix 7A16A Amplifier (or other AmpTlifier with

readout)

1 - Tektronix 7B70 or 7B71 Time-Base Unit (or other

Time-Base Unit with readout)
1 - Adjusting Tool (small screwdriver)

Procedures:

1. Switch DPQ Power off.

2. Open the front panel by removing the four Phillip screws.
Stowly pull the panel out about one inch and then swing

it to the left.

3. The Readout Interface Card is located in the center of
the P7001. R90 (Row), and R91 (COLUMN), are marked near

the front edge of the card.

4, Set the P7001 Front Panel as follows:

Data Handling STORE
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Memory Location A, START

Display Source MEMORY

Install a Time-Base Unit (7B71) in one of the horizontal
compartments and set its controls as follows:
Non-Amplifier

Time/Div 0.1 milliseconds/Div

Install an Amplifier (7A16A)} in one of the vertical com-
partments and set its controls as follows:

Polarity Invert

Volts/Div .5V

Set Volts/Div to variable -- (out)

Ground Input Coupling Switch

Set the Mainframe Vert and Horiz Mode switches to corres-

pond to the proper location.
Turn on the DPO and wait at Teast 20 minutes.

Adjust R90 in one direction while alternately pressing
STORE and START until incorrect readout occurs (wrong or
distorted characters). Note the position of the control.
Rotate the control in the opposite direction beyond the
region of proper operation until incorrect readout
occurs. Note the position. Set the control in the
physical center of its rotation between these two posi-

tions. Adjust R91 in the same manner.
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NOTE

If a change to an incorrect readout dis-
play cannot be achieved, set the control

to the physical center of ite range.

10.  Secure the Front Panel with the four Phillips screws.

Troubleshooting Hints

Troubleshooting requires a good understanding of the opera-
tion of the Readout Interface Card. The following key points

have been noted to ajid in trouble isolation.

1. Check the status of the Bus Controller with the Truth
Table on diagram 10B. Check U91 A and B, pin nine and

five.

2.  Check the timing during HOLD (Display) shown in Figures
1-20 and 1-21.

3.  The outputs from the ROM swing from about -0.7V to +5V.
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P7001 Rgadout Interface

REPLACEABLE PARTS

PARTS ORDERING INFORMATION

Replacement parts are available from or through your loca!
Tektronix, Inc. Field Office or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore
important, when ordering parts, to include the following
information in your order: Part number, instrument type or
number, serial number, and modification number if applicable

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

Change information, if any, is located at the rear of this
manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this serial number

00X Part removed after this serial number

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the iltustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Foilowing is an example of the indentation system
used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and/or Component

*

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

*

Parts of Detail Part
Attaching parts for Parts of Detail Part

*

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts.

Attaching parts must be purchased separately, unless otherwise
specified.

ITEM NAME

In the Parts List, an ltem Name is separated from the
description by a colon (:). Because of space limitations, an item
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

ABBREVIATIONS

INCH ELCTRN ELECTRON
# NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT £PL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTERNAL
ASSY ASSEMBLY FiL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
BD BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
8SHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HDL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COomMpP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENS!ION
Cov COVER HV HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TURE 10 INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICCNDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NiP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

OBD ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
QVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SW SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIG!ID \ VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR
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P7001 Readout Interface

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MFR.CODE MANUFACTURER ADDRESS CITY,STATE,ZIP
01121 ALLEN-BRADLEY CO. 1201 2ND ST. SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC.,

SEMICONDUCTOR GROUP P. O. BOX 5012 DALLAS, TX 75222
03508 GENERAL ELECTRIC CO., SEMI-CONDUCTOR

PRODUCTS DEPT. ELECTRONICS PARK SYRACUSE, NY 13201
04713 MOTOROLA, INC., SEMICONDUCTOR

PRODUCTS DIV. 5005 E. MCDOWELL RD. PHOENIX, AZ 85036
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF

FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS ST. MOUNTAIN VIEW, CA 94042
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. HAWTHORNE, CA 90250
12697 CLAROSTAT MFG. CO., INC. LOWER WASHINGTON ST. DOVER, NH 03820
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086
18677 SCANBE MFG. CORP. 3445 FLETCHER AVE. EL MONTE, CA 91731
22526 BERG ELECTRONICS, INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070
27014 NATIONAL SEMICONDUCTOR CORP. 2900 SAN YSIDRO WAY SANTA CLARA, CA 95051
34649 INTEL CORP. 3065 BOWERS AVE. SANTA CLARA, CA 95051
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, MA 01247
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR B1VD. FULLERTON, CA 92634
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108
80009 TEKTRONIX, INC. P. O. BOX 500 - BEAVERTON, OR 97077
90201 MALLORY CAPACITOR CO., DIV. OF
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ELECTRICAL PARTS

Tektronix  Serial/Model No. Mfr

Ckt No. Part No.  Eff Dscont Name & Description Code Mfr Part Number

€70-2385-00 CKT BOARD ASSY: READOUT 80009 670-2385-00
col 290-0527-00 CAP. ,FXD,ELCTLT : 15UF,20% , 20V 90201 TDC156MO20NLF
Cco3 290-0530-00 CAP. ,FXD,ELCTLT :68UF,20% ,6V 90201 TDC686MOOEGNLF
Cco5 283~0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-547E103Z
co7 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80~20%,150V 72982 855-547E1032
co% 283-0003~00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-547E1032
Ccl0 283-0003-00 CaP. ,FXD,CER DI:0.01UF,+80~-20%,150V 72982 855-547E1032
Cl2 283-0003~-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-547E103Z
C13 283~0003-00 CAP. ,FXD,CER DI:0.01UF,+80-20%,150V 72982 855-547E103Z
C15 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80~20%,150V 72982 855-547E1032
cl6 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855-547E103Z
Cc17 283-0003-00 CAP. ,FXD,CER DI:0.0l1UF,+80-20%,150V 72982 855-547E103Z
Ccl8 283-0003-00 CAP. ,FXD,CER DI:0.0l1UF,+80~20%,150V 72982 855-547E103Z
Cl19 283-0003-00 CAP. ,FXD,CER DI:0.01UF,+80~-20%,150V 72982 855-547E1032
Cc20 283-0003~-00 CAP. ,FXD,CER DI:0.0lUF,+80-20%,150V 72982 855~547E103Z
c21 283-0003-00 CAP. ,FXD,CER DI:0.0lUF,+80~20%,150V 72982 855-547E103Z
€25 290-0527~00 CAP. ,FXD,ELCTLT : L5UF,20% , 20V 90201 TDCL56MO20NLF
c28 283-0000-00 CaP. ,FXD,CER DI:0.001UF,+100-0%,500V 72982 831-516E102P
Cc34 283-0110-00C CAP. ,FXD,CER DI:0.005UF,+80~-20%,150V 56289 19C242B
c45 283-0150-00 CAP. ,FXD,CER DI :650PF,5%,200V 72982 835-515B651J
c47 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%,500V 72982 831-516E102P
c70 290-0534-00 CAP. ,FXD,ELCTLT : 1UF,20% , 35V 56289 196D105X0035HAL
c81 281-0543-00 CAP. ,FXD,CER DI:270PF,10%,500V 72982 301-055X5P1271K
c83 283-0110-00 CAP. ,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B
Cc85 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%,500V 72982 831-516E102P
CR24 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR41 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR42 - 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR65 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CROO 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR95 152-0141-02 SEMICOND DEVICE:SILICON,30V,150Ma : 07910 1N4152
Q10 ©  151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192~00
011 151~0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00
Q20 151-0192~00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00
021 151-0192-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS6521 80009 151-0192-00
Q45 151-0281-00 TRANSISTOR:SILICON,NPN 03508 X16P4039
Q51 151-0188-00 TRANSISTOR:SILICON,PNP 04713 2N3906
RO5 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBl025
R10 315-0102-00 RES. ,FXD,CMPSN:1X OHM,5%,0.25W 01121 CB1025
R12 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
R13 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R14 307-0383-00 RES. ,FXD,FILM:4.7 OHM,2%,1l.5W 73138 899-1-R4.7K
R21 321-0312-00 RES. ,FXD,FILM:17.4K OHM,1%,0125W 75042 CEATO0-1742F
R23 321-0341-00 RES. ,FXD,FILM:34.8K OHM,1%,0.125W 75042 CEATO-3482F
R24 315-0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 CB4725
R25 321-0370-00 RES. ,FXD,FIIM:69.8K OHM,1%,0.125W 75042 CEATO-6982F
RrR27 321-0381-00 RES. ,FXD,FILM:90.9K OHM,1%,0.125W 75042 CEAT0-9092F
R28 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10l5
R29 321-0262~-00 RES. ,FXD,FILM:5.23K OHM,1%,0.125W 75042 CEATO0-5231F
R30 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R31 321-0312~00 RES. ,FXD,FILM:17.4K OHM,1%,0125W 75042 CEAT0-1742F
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Tekironix  Serial/Model No. Mfr
Ckt No.  Part No. Eff Dscont Name & Description Code Mfr Part Number
R33 321-0341~00 RES. ,FXD,FILM:34.8K OHM,1%,0.125W 75042 CEATO~3482F
R34 315-0102-00 PES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBl025
R35 321-0370-00 RES. ,FXD,FILM:69.8K OHM,1%,0.125W 75042 CEAT0-6982F
R36 315-0153~00 RES. ,FXD,CMPSN:15K OHM,5%,0.25W 01121 <CB1535
R37 321-0381-00 RES. ,FXD,FILM:90.9K OHM,1%,0.125W 75042 CEATO-9092F
R39 321-0262-00 RES. ,FXD,FILM:5.23K OHM,1%,0.125W 75042 CEATO-5231F
R40 315-0242-00 RES. ,FXD,CMPSN:2.4K OHM,5%,0.25W 01121 (CB2425
R42 321-0329-00 RES. ,FXD,FILM:26.1K OBM,1%,0.125W 75042 CEATO~2612F
R43 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R44 321~0303-00 RES. ,FXD,FILM:14K OHM,1%,0.125W 75042 CEATO-1402F
R45 315-0181-00 RES. ,FXD,CMPSN:180 OHM,5%,0.25W 01121 <CB1815
R46 315-0471~00 RES. ,FXD,CMPSN:47C OHM,5%,0.25W 01121 (CB4715
R47 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
RA8 315-0912-00 RES. ,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 (CBR9125
R51 307-0387-00 RES. ,FXD,FILM:13 RES.NETWORK,8200 OHM 73138 899-1-R8.2K
R53 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 <CB2225
R57 321-0259-00 RES. ,FXD,FILM:4.87K OHM,1%,0.125W 12697 MFF1816G48700F
R59 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 (CB2225
R60 307-0387-00 RES. ,FXD,FILM:13 RES.NETWORK,8200 OHM 73138 899-1-R8.2K
R62 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 <CB2225
R63 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1015
R64 315-0912-00 RES. ,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 CB9125
R65 315-0471~-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
R67 315-0912-00 RES. ,FXD,CMPSN:9.1K OHM,5%,0.25W 01121 <CB9125
R73/ 321~-0259-00 RES. ,FXD,FIIM:4.87K OHM,1%,0.125W 12697 MFF1816G48700F
R77 315-0222-00 RES. ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 CB2225
R79 301-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.50W 01121 EB3925
R81 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB10O35
R83 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R85 315-0221~00 RES. ,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215
ROO 311-1248-00 RES. ,VAR,NONWIR:500 OHM,10%,0.50W 73138 72X~23-0-501K
RO1 311-1248-00 RES. ,VAR,NONWIR:500 OHM,10%,0.50W 73138 72X-23-0-501K
R93 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035
R95 315~0473-00 RES. ,FXD,CMPSN :47K OHM,5%,0.25W 01121 CB4735
RI6 315~0472-00 RES. ,FXD,CMPSN:4.7K OHM,5%,0.25W 01121 (CB4725
RO7 315-0133-00 RES. ,FXD,CMPSN:13K OHM,5%,0.25W 01121 CB1335
R98- "  315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R99 315~0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
U01 156-0145-00 MICROCIRCUIT,DI:QUAD 2~INPUT POS NAND BFR 01295 SN7438N
v02 156-0145-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN7438N
Uo3 156~0145-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN7438N
U04 156~-0315-00 MICROCIRCUIT,DI:BCD +O BINARYCONV 01295 SN74184N
Uos 156-0145-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN7438N
Ul2 156-0145~00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN7438N
U13 156-0145-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN7438N
Uls 156-0145-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 91295 SN7438N
u2l 155-0038~-01 MICROCIRCUIT,DI:5~BIT DGTL +OANLG CONV 80009 155-0038~01
u22 156-0058-00 MICROCIRCUIT,DI:HEX INVERTER 04713 MC7404P
U23 156-0058-00 MICROCIRCUIT,DI:HEX INVERTER 04713 MC7404P
u24 156-0315-00 MICROCIRCUIT,DI:BCD +O BINARYCONV 01295 SN74184N
u25 156-0079-00 MICROCIRCUIT,DI :DECADE COUNTER,TTL 07263 9390PC
U3l 155-0038~01 MICROCIRCUIT,DI :5-BIT DGTL +OANLG CONV 80009 155-0038-01
U32 156~0346-00 MICROCIRCUIT,DI : READ-ONLY~MEMORY 34649 1302-0155
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Readout Interface -

Tekironix  Serial/Mode! No. Mfr
Ckt No. Part No. Eff Dscont Name & Description Code Mfr Part Number
U33 156-0043-00 MICROCIRCUIT,DI:2-INPUT NOR GATE 01295 SN7402N
U34 156-0058-00 MICROCIRCUIT,DI:HEX INVERTER 04713 MC7404P
v40 156~0158-00 MICROCIRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 18324 S5558V
U43 156-0058-00 MICROCIRCUIT,DI:HEX INVERTER 04713 MC7404P
U44 156-0047-00 MICROCIRCUIT,DI:3-INPUT NAND GATE 01295 SN7410N
U45 156-0129-00 MICROCIRCUIT,DI :QUAD 2-INPUT AND GATE 01295 SN7408N
Us0 155-0014-01 MICROCIRCUIT,DI :ML,ANALOG TO DECIMAL CONV 80009 155-0014-01 .
Us2 156-0125-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR 01295 SN74157N
Us3 156~0222-00 MICROCIRCUIT,DI :HEX.LATCH 01295 SN74174N
US4 156-0041-00 MICROCIRCUIT,DI :DUAL D-TYPE FLIP-FLOP 27014 DM7474N
Us5 156-0030-00 MICROCIRCUIT,DI :QUAD 2~INPUT POS NAND GATE 01295 SN7400N
U6l 156-0219-00 MICROCIRCUIT,DI :8~INPUT PRIORITY DCDR 07263 9318DC
U62 156~0125-00 MICROCIRCUIT,DI :QUAD 2-INPUT POS NAND BFR 01295 SN74157N
U63 156~0125-00 MICROCIRCUIT,DI :QUAD 2-INPUT POS NAND BFR 01295 SN74157N
U64 156-0221-00 MICROCIRCUIT,DI:QUAD LATCH 01295 SN74175N
U65 156-0062~00 MICROCIRCUIT,DI:QUAD 2-INPUT POS EXCL GATE 04713 MC7486P
U70 155-0014~01 MICROCIRCUIT,DI :ML,ANALOG TO DECIMAL CONV 80009 155-0014-01
u71 156-0347-00 MICROCIRCUIT,DI:10-LINE TO 4-LINE ENCODER 01295 SN74147N
u72 156-0030-00 MICROCIRCUIT,DI :QUAD 2-INPUT POS NAND GATE 01295 SN7400N
U73 156-0030-00 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE 01295 SN7400N
u74 156-0222-00 MICROCIRCUIT,DI :HEX.LATCH 01295 SN74174N
u7s 156-0043-00 MICROCIRCUIT,DI :2-INPUT NOR GATE 01295 SN7402N
usl 156-0129-00 MICROCIRCUIT,DI:QUAD 2-INPUT GATE 01295 SN7408N
u82 156-0030~00 MICROCIRCUIT,DI :QUAD 2~INPUT POS NAND GATE 01295 SN7400N
U83 156-0043-00 MICROCIRCUIT,DI :2~INPUT NOR GATE 01295 SN7402N
Us4 156~0075~00 MICROCIRCUIT,DI :SNGL 8~BIT DATA SEL MUX 01295 SN74151N
U85 156-0172-00 MICROCIRCUIT,DI:DUAL MONOSTABLE MV 01295 SN74123N
U9l 156-0041-00 MICROCIRCUIT,DI :DUAL D~TYPE FLIP-FLOP 27014 DM7474N
U92 156-0043-00 MICROCIRCUIT,DI :2-INPUT NOR GATE 01295 SN7402N
U93 156-0041-00 MICROCIRCUIT, DI :DUAL D-TYPE FLIP-FLOP 27014 DM7474N
U94 156-0039-00 MICROCIRCUIT,DI:DUAL J-K FLIP FLOP 01295 SN7473N
U95 156-0030~-00 MICROCIRCUIT,DI :QUAD 2-INPUT POS NAND GATE 01295 SN7400N
VR11 152-0309-00 SEMICOND DEVICE :ZENER,1W,6.2V,5% 04713 1N3828A
VR50 152-0127-00 SEMICOND DEVICE :ZENER,O0.4W,7.5V,5% 04713 1N755A
VR70 152-0168-00 SEMICOND DEVICE :ZENER,0.4W,12V,5% 04713 1N963B

KEV. A MARCH 1976
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MECHANICAL PARTS

Fig. &
Index  Tektronix Serial/Model No. o Mfr
No. Part No. Eff Dscont Y 12345 Name & Description Code Mfr Part Number
1=l meeem memw 1 CKT BOARD ASSY:READOUT (SEE EPL)
-2 105-0144-00 1 . EJECTOR,CKT BD:MOLD PLSTC 18677 OBD
(ATTACHING PARTS)
-3 214-1337-00 1l . PIN,SPRING:0.10 OD X 0.25 INCH LONG,STL 80009 214-1337-00
- o= R = = -
123 . SOCKET,PIN TERM:0.188 INCH LONG 22526 75060

-4 136-0252-04

29



RS0

R53
R71
R73
R57
VR50

u70

u6o

R67
CRE6S
R65

uao

R42
R44
R39
R31

R33
R35
R37
R29
R21

R23
R25
R27

R13
c

argg

Q10

R91

G15

un

c13

U61

ust

as0 as1

RA46
R48
CR42
R40
CR41
c20

u31

u21

Q20 VR

R24
CR34
R30
R34

a1

R63
R64
R10

R62
VR70

R79

c70

R36

c34

c10

u1

c1

C25

ust ue2 ug3
u kis us3
81 ug2
w2 un
us3
)
us3
us2
R47
car
ua3
u32
u33
uz2 u23
c7
ui2 -
u2
3
R12
c3

READOUT INTERFACE
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MANUAL CHANGE INFORMATION

M34035 6-6-79
Date:
070-1609-00 EFF SN B100681

Tektronix

COMMITTED TO EXCELLENCE Change Reference:
P7001 READOUT INTERFACE (670-2385-00)

Product:
CHANGE DESCRIPTION
ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES
CHANGE TO:
670~-2385-01 CKT BOARD ASSY :READOUT
U0l 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
uo2 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
U03 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
U5 156-0145-02 MICROCIRCUIT,DTI:QUAD 2-INPUT POS NAND BFR
Uiz 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
Ul3 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
uls 156-0145-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND BFR
U54 156-0041-05 MICROCIRCUIT,DI:DUAL D-TYPE FLIP-FLOP
U55 156-0030-02 MICROCIRCUIT,DT:QUAD 2-INPUT POS NAND GATE
u72 156-0030-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE
u73 156-0030-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE
U82 156-0030-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE
U91 156-0041-05 MICROCIRCUIT,DI:DUAL D-TYPE FLIP-FLOP
U93 156-0041-05 MICROCIRCUIT,DI:DUAL D-TYPE FLIP-FLOP
U095 156-0030-02 MICROCIRCUIT,DI:QUAD 2-INPUT POS NAND GATE
ADD: (DIAGRAM READOUT DATA CODING)
R26 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W
R38 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W
R52 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W
R61 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W

R26 is added from pin 8 of U2l to -15 V. R38 is added from pin 8 of U31 to -15 V.

R52 is added from pin 8 of U50 to +15 V. R61 is added from pin 8 of U70 to +15 V.
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