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INTERNAL CORRESPONDENCE

FROM:

SUBJECT:

List ‘ " DATE March 26, 1980

R. Hoskmfbk

ECO Matrix and rework for IPB, IOC, DRR Boards REV 3

The following is an up-date to the matrix relaesed on March 24. Please
discard the previous issues.

This document conatins the réwork required to up-grade the I0C, iPB, DRR
Channel and interface boards to the latest correct dash and REV level..

Please take note that changes have been made in the level in which a
board may be scrapped for the IPSH (1001194) and the I10C (1001241).
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MINIMUM.CONFIGURATION MATRIX.FOR SERTES IT SUB-ASSEMBLIES

EFFECTIVE AS OF: March 20, 1980

ITEM

PART NUMBER

FROM_SC VI

TO _PROD. SVS.

FROM PROD. SVS. TO:CUSTOMER

DASH NUMBER REV. LEVEL DASH NUMBER REV LEVEL ‘COMMENTS
1006467' -03, -05 M or higher -03, -05 M or higher . ;03Jis.f0r.single density
1001036 -04 N or hiqher -04 N or higher |
1002321 -03 K or higher -03 F or higher
4001241 -07 "~ D or higher. -07 D or higher
(1002104 -04 * L or higher -03, -04 G or higher
1001194 --- -—- | -06** B or higher : ;
‘ ' **ECO 2-4782 must be -incorporated, and
4001246 -04 D or higher -03**, -04 Deviation Notice #DA 13-0185 must be

identified on 4001246-03-A Assembly.
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IPB 20 Bit Address - 4 Layer - PWA 1002321

- IPB 2 Layer PWA 1001194

10C 4 Layer PWA 1002104
1I0C 2 Layer PWA 1001241
DDR Interface Board PWA 1001036

DDR Channel Board PWA 1000467




IPB 20 BIT ADDRESS - 4 LAYER

P/N  DASH

1002321-03
1002321-03 -
1002321-03
1002321-03
0112321-03
1002321-02

100232102
1002321-02
1002321-02
1002321-01

1002321-01

ECO 2-4463A
ECO -2-4556A

REV LEVEL

Increases drive to opto-isolator
Change IC Socket to more reliable type

ECO REQUIRED

Nohe
13-5762
2-5279,

2-5158,

2-4983,

2-4594,
13-5762

2-4594,
2-5279,

2-4594,
2-5158,

2-5494,
2-5158,

2-3231,
2-4983,

2-3213,
2-4983,

13-5762
2-5279, 13-5762

2-5158, 2-5279, 13-5762

2-4983, 2-5158, 2-5279,

2-4556A, 2-4983, 2-5158,
13-5762

2-4556A, 2-4463A, 2-4983,
2-5279, 13-5762

2-4556A, 2-4463A, 2-4983,
2-5279, 13-5762

2-4594, 2-4556A, 2-4463A,
2-5158, 2-5279, 13-5762

2-4594, 2-4556A, 2-4463A,
2-5158, 2-5279, 13-5762

ECO 2-4594 - Improve Prom Strobe to accommodate EMDS 201

ECO 2-3213 - Update board with faster parts
ECO 2-4983 - Parts 1ist change - no rework

ECO 2-5158 - Manufacturing change - no field rework

ECO 2-5279 - Manufacturing change - no field rework

ECO 13-5762

Parts list change - no rework

-- Al1 1002321's which are shipped must be the latest dash and REV level or

reworked to the latest dash or REV level.

-- 1002321-01 REV 1 and REV A must be reworked with ECO's 2-3213, 2-4584,
2-4556A, 2-4463A. When these ECO's are incorporated, re-identify the PWA
Stamp or mark on the solder side of the board, ECC

2-3213, 2-4594, 2-4556A, 2-4463A, 2-4983, 2-5158, 2-5279, 13-5762.

as 1002321-03, REV K.



1002321-02 REV B and C must be reworked with ECO's 2-4594, 2-4556A and
2-4463A. When these ECO's have been incorporated, re-identify the PWA as
1002321-03, REV K. Stamp or mark on the solder side of the board, ECO
2-4594, 2-4556A, 2-4463, 2-4983, 2-5158, 2-5279, 13-5762.

1002321-02 REV D must be reworked with ECO's 2-4594, 2-4556A. When these
ECO's have been incorporated, re-identify the PWA as 1002321-03 REV K.
Stamp or mark on the solder side of the board, ECO's 2-4594, 2045564,
2-4983, 2-5158, 2-5279, 13-5762.

1002321-02 REV E must be reworked with ECO 2-4594. When ECO 2-4594 has
been incorporated, re-identify the PWA as 1002321-03, REV K. Stamp or
mark on the solder side of the board, ECO 2-4594, 2-4983, 2-5158, 2-5279,
13-5762. '

1002321-03 REV F will not require field rework. These ECO's 2-4983,

2-5158, 2-5279, 13-5762 are manufactoring or parts list changes.
RE-identify the PWA as 1002321-03 REV K.

* See attached details on each ECO *



1.
2.

REWORK INSTRUCTIONS

ECO 2-4463

Remove IC R32 and R36 (56-024).

Replace R32 and R36 with P/N 56-097. (680q ,*+5%, 4H)

1
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REWORK INSTRUCTIONS
ECO 2-4594A

1. Replace IC 101502-001 in location A70 with IC 102899-001.

2. Remove A54 pin 2 from pad on the board and bend lead straight out from
body of IC :
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3. On solder side, cut the trace running from RP9-3 to the feed thru located

near A84-9. (See figure 1).
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4. On component side, install a jumper from the feed thru located below and to

the right of A84-9 to A70-12.

5. On component side, install a jumper from the lead of A54-2 to A47-2.

1.3
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- REWORK INSTRUCTIONS

ECO 2-3213A

Remove A62 and A74 and replace with 101190-001 (Intel IC 8251A).
Remove all (74S74) and replace with 100914-001 (74LS74).
Remove C40 and replace with 101754-055 (.33 u F, + 20%).

Remove R10 (33K 5% 1/4W) and replace with 101656-008 (39K 5% 1/4 RES).

Remove RP5 and replace with RES-PACK 101729-028.

Remove A66 (Intel P/N 52-104) and repiace with 101185-001 (Intel
P/N 8218).

1.4



REWORK INSTRUCTIONS

ECO 2-4556A

1. Remove the 8080 at location A67.
2. Inspect the 40 pin socket for the type shown below:

The 40-pin sockets to-be replaced are Intel P/N 101555-040 (typical
example shown below):

gagsnooCssoscrcn=co

1
f -

e

E

. x 708
CONTACT PETAIL i {
:s-—-t t
5

|

2 DDO:CD::CCDOQCDOC:

=

lsss™

“DOUBLE LEAF
SJDE WIPE cou'm:T

Typical manufacturers are: Rebiﬁsbn-Nugent (shown above)

3. If PWA does have the above sockets. remove all 40-nin <ockets shown above.

If PWA does not have this type of socket, rep]ace IC's in sockets !
(socket is then of the right type).

4. Replace 40-pin socket with Scanbe or Augat type socket (P/N 101581-040
_or 102989-001).

5. Replace IC into socket.

1.5




ECO 2-4983
Parts 1ist change - no rework

ECO 2-5158

Manufacturing change - no field rework
- Change to cap with preformed leads -

ECO 2-5279

Manufacturing Change - no field rework
- install sockets at A6, A69, A70, and
A71 to reduce trouble shooting problems -

ECO 13-5762
- Parts 1ist change - no rework -



IPB 2 LAYER

DASH

P/N

1001194-04,
1001194-01,
1001194-01,
100119401,
1001194-01,

11001194-01,
1001194-01,
1001194-01,
1001194-01,

1001194-01,

05,
02,
02,
02,

02,

02,

02,

02,

02,

02,

- REV_LEVEL ECO REQUIRED

06 B - *AR

03 A, 20 2-4782

03 19 2-4782, 2-2920

03 | 18 . 2-4782, 2-2920, 2-2365

03 . 17 2-4782, 2-2920, 2-2365, 2-2210

03 16 2-4782, 2-2920, 2-2365, 2-2210,
2-2116

03 15 2-4782, 2-2920, 2-2365, 2-2210,
2-2116, 2032

03 14 2-4782, 2-2920, 2-2365, 2-2210,
2-2116, 2032, 1971, 2082

03 13 2-4782, 2-2920, 2-2365, 2-2210,
2-2116, 2032, 1971, 2082, 1946

03 12 2-4782, 2-2920, 2-2365, 2-2210,
2-2116, 2032, 1971, 2082, 1946,
1945

Scrap all 1001194-01, 02, 03 REV 1] and below (per engineering)

ECO
ECO
ECO
ECO

ECO 2

ECO
ECO
ECO
ECO

ECO
*kk

All

1945
1946
2082

Add choke to clock line

Add sockets - manufacturing change only (no rework)
Monitor change ‘

Moﬁitor change

Parts list change - record change (no rework)

'Parts list change (no rework)

InH Data strobe (ICE 85)

VRI mounting hardware - manufacturing change only (no rework)
Change bus time out to accomodate ICE 41

Expansion chassis fix

20 Bit address fix

1001194's which are shipped must be the latest dash and REV level or
reworked to the latest dash or REV level.

--- 1001194-01, 02, 03 REV 12 will require ECO's 2-4782, 2-2920, 2-2365,
2-2210, 2-2116, 2032, 1971, 2081, 1946, 1945. When these ECO's have
been incorporated, re-identify the PWA as 1001194-0* REV B. Stamp or
mark on the solder side of the board ECO's 2-4782, 2-2820, 2-2365,
2-2210, 2-2116, 2032, 1971, 2082, 1946, 1945.




k%

1001194-01, 02, 03 REV 13 will require ECO's 2-4782, 2-2920, 2-2365,
2-2210, 2-2116, 2032, 1971, 2082, 1946. When these ECO's have been
incofporated, re-identify the PWA as 1001194-0*-REV B. Stamp or mark
on the solder side of the board ECO's 2-4782, 2-2920, 2-2365, 2-2210,
2-2116, 2032, 1971, 2082, 1946.

1001194-01, 02, 03 REV 14 will require ECO's 2-4782, 2-2920, 2-2365,
2-2210, 2-2116, 2032, 1971, 2082. When these ECO's have been incor-
porated re-identify the PWA as 1001194-0* REV B. Stamp or mark on the
solder side of the board ECO's 2-4782, 2-2920, 2-2365, 2-2210, 2031,
1971, 2082. '

1001194-01, 02, 03 REV 15 will require ECO's 2-4782, 2-2920, 2-2365,
2-2210, 2-2116, 2032. When these ECO's are incorporated, re-identify
the PWA as 1001194-0* REV B. Stamp or mark on the solder side of the
board ECO's 2-4782, 2920, 2-2365, 2210, 2-2116, 2032.

1001194-01, 02, 03 REV 16 will require ECO's 2-4782, 2-2920, 2-2365,
2210, 2-2116. When these ECO's have been incorporated, re-identify
the PWA's as 1001194-0% REV B, Stamp or merk on the solder side of
the board, ECO's 2-4782, 2-2920, 2-2365, 2-2210, 2-2116.

1001194-01, 02, 03 REV 17 will require ECO's 2-4782, 2-2920, 2-2365,
2210. When these ECO's have been incorporated, re-identify the PWA's
as 1001194-0% REV B. Stamp or mark on the solder side of the board,
ECO's 2-4782, 2-2920, 2-2365, 2-2210.

1001194-01, 02, 03 REV 18 will require ECO's 2-4782, 2-2920, 2-2365.
When these ECO's have been incorporated, re-identify the PWA as
1001194-0% REV B. Stamp or mark on the solder side of the board, ECO
2-4782, 2-2920, 2-2365,
1001194-01, 02, 03 REV 19 will require ECO's 2-4782, 2-2920. When
these ECO's have been incorporated, re-identify. the PWA as 1001194-0%

REV B. Stamp or mark on the solder side of the board, ECO 2-4782, 2-2920.

1001194-01, 02, 03 REV A and 20 will require ECO's 2-4782. When this ECO

has been incorporated, re-identify the PWA as 1001194-0%* REV B. Stamp
or mark on the solder side of the board ECO 2-4782.

When all ECO's have been incorporated re-identify PWA's as:

1001194-01 up dated to 1001194-04
1001194-02 up dated to 1001194-05
1001194-03 up dated to 1001194-06

All 1001194 boards must have the 20 bit address modification added before

the boards may be shipped. This FIX will allow all IPB's to be inter-
changeable. An ECO is being written to correct this problem.

*SEE ATTACHED DETAILé ON EACH ECO*




ECO 1945

Add .22 uh choke to clock sevice line

1.

Clip pin A79-8 flush with PCB and
bend up pin.

Solder choke .22 uh (101808-003)
from A79-8 to adjacent jumper wire
as shown in below.

S S
&t [ /0/8E-c o},é

—— e .



ECO 1946

Manufacturing change - add sockets to
parts list

No rework



REWORK INSTRUCTIONS

ECO 1971 and ECO 2982

1. Remove EPROM 2716 at A48 and AS57.
2. Replace EPROMS with new EPROM

A. 101638-001 at A48
B. 101639-001 at AS57




ECO 2032
Parts list change - No rework

ECO 2-2116

Parts list change - No rework



REWORK INSTRUCTIONS

ECO 2210

Replace all 74574 (100913-001) with 74LS74 (100914-001)

. Cut trace from AS-15 to A26-11

Add jumpers as follows, (see figure 1):

FROM 10
A27-19 A44-9
A9-15 A44-10 & 11
A44-8 A52-12 & 13
A52-11 A26-11
FIGURE 1

0
10

)

0 5 A0 ] o nA23 i) A3 ,
Vel | R | R ‘,
0 & as ] o a2 []p a¥
= o o g» g;g
D C an 1§ 201 L Cpmr Pl

ROUTING FOR ECO 2210

o



ECO 2-2365

Manufacturing change - change drawing for VRI

Hardware - no rework



REWORK INSTRUCTIONS

ECO 2-2820

Remove 0.02 uf CAP from C4-0 (P/N 101764-087).
Remove 180 K ohm RES from R10 (P/N 101655-048).
Add 0.7 uf CAP (Item 115, P/N 64-050) at C40.

Add 33 K ohm RES (Item 74 P/N 101655-091) at R10.

2.4



REWORK INSTRUCTIONS

ECO 2-4782

1. Replace IC 52-789 at 1ocat1on A70 with IC 9110299

2. Remove A54 pin 2 from pad on the board and bend the lead straight out
from body of IC as shown be]ow

/

ASH

g g

N
U

3. On solder side, cut trace running from RP8-3 to the feed thru located
near A84-9

4. On component side, add a jumper from the feed thru located below and to
the right of A84-9 to A70-12

5. On component side, add a jumper from lead of A54-2 to A47-2
6. Replace the inductorAat L1u.22 uh with an inductor .iuh (P/N 50-003)

2.5



20 BIT ADDRESS PIGGY-BACK BOARD

P/N 1002234-07

C prcsss £
- ApprEess EnABL
S5'enty

INSTALLATION PROCEDURE:

1. Remove RP5, A SIP resistor package

2. Fit prongs of piggy-back board into holes of RP5 and solder
3. Solder Jumper A to ground
4. Solder Jumper B to ADRF/ at feed through

5. Solder Jumper C to jumper feed through W3-B



IOC 4 LAYER

P/N DASH

1002104-04
1002104-04
1002104-04
1002104-04
1002104-04

1002104-04
1002104—63
1002104-03
1002104-03

1002104-02
1002104-02

1002104-01

REV LEVEL ECO REQUIRED

M NONE

L ‘ 13-5895

K 13-5900, 13-5895

J 13-5824, 13-5900, 13-5895

H 13-5552, 13-5824, 13-5900, 13-5895

G 2-5177, 13-5552, 13-5824, 13-5900,
13-5895

F 2-5304, 2-5177, 13-5552, 13-5824,
13-5900, 13-5895

E 2-5304, 2-5060, 2-5177, 13-5552,
13-5824, 13-5900, 13-5895

D 2-5304, 2-5060, 2-5107, 2-5177,
1325552, 13-5824, 13-5900, 13-5895

c 2-5304, 2-5060, 2-5107, 2-4620,
2-5177, 13-5552, 13-5824, 13-5900,
13-5895

B 2-5304, 2-5060, 2-5107, 2-4620,

2-4565, 2-5177, 13-5552, 13-5824,
13-5900, 13-5895

A 2-5304, 2-5060, 2-5107, 2-4620,
2-4565, 2-3629, 2-5177, 13-5552,
13-5824, 13-5900, 13-5895

Scrap '1002104-01 REV 2 and below.

ECO 2-3629
ECO 2-4565
ECO 2-4620
ECO 2-5107
ECO 2-5060
ECO 2-5304
ECO 2-5177
ECO 13-5552

Upgrade 2169, GND A72, pin 7

Change IC socket to more reliable type

Remove floppy controller chip 8271 (no rework)
Add missing jumper plug to wire list (no rework)
Add jumper to wire list (ﬂo rework)

Upgrade bias for beeper circuit

Parts list change - no rework

- Parts list change - no rework



ECO 13-5824 Parts list change - no rework
ECO 13-5900 Manufactoring change - no field rework
ECO 13-5895 = Parts list change - no rework

—-— All 1003104 which are shipped must be the latest DASH and REV level or
reworked to the latest DASH and REV level.

=- 1002104-01 REV A will require ECO's 2-5304, 2-5060, 2-4620, 2-4564,
2-3629. When these ECO's are incorporated, re-identify PWA as 1002104-04
REV M. Stamp or mark the solder side of the board with ECO 2- 5304,
2-5060, 2-5107, 2-4620, 2-4565, 2-3629, 2- 5177 13-5552, 13-5824,

13-5900, 13- 5895

—-- 1002104-02 REV B will require ECO's 2-5304, 2-5060, 2-5107, 2-4620,
2-4565. When these ECO's have been incorporated, re-identify PWA as
1002104-04 REV M. Stamp or mark the solder side of the board with ECO
2-5304, 2-5060, 2-5107, 2-4620, 2-5177, 13-5824, 13-5900, 13-5895.

-- 1002104-02 REV C will require ECO's 2-5304, 2-5060, 2-5107, 2-4620.
When these ECO's have been incorporated, re-identify PWA as 1002104-04
REV' M. Stamp or mark the solder side of the board with ECO's 2-5304, 2-5060
2-5107, 2-4620, 2-5177, 13-5552, 13-5824, 13-5900, 13-5895.

3

—-- 1002104-03 REV D will require ECO's 2-5304, 2-5060, and 2-5107. When these
ECO's have been incorporated, re-identify PWA as 1002104-04 REV M. Stamp
or mark the solder side of the board with ECO's 2-5304, 2-5060, 2-5107,
2-5177, 13-5552, 13-5824, 13-5900, 13-5895.

— 1002104-03 REV E will require ECO's 2-5304 and 2-5060. When these ECO's
have been incorporated, re-identfiy the PWA as 1002104-04 REV M. Stamp
or mark the solder side of the board with ECO 2-5304, 2-5060, 2-5177,
13-5552, 13-5824, 13-5900, 13-5895.

— 1002104-03 REV F will require ECO 2-5304. When this ECO has been incor-

11 reduire L L=2 . wWNen TN1s LUV Nas been inco

porated re-identify the PWA as 1002104-04 REV M. Stamp or mark solder
.side of the board with ECO 2-5304, 2-5177, 13-5552, 13-5824, 13-5900,
13-5895.

- *SEE ATTACHED DETAILS ON EACH ECO*



REWORK INSTRUCTIONS

ECO 2-4565

1. Remove 40 pin IC's at Tocations Al, A20, A58, A69 and A72.

2. Inspect 40 pin sockets for the type shown below:
The 40-pin sockets to be replaced are Intel P/N 68-234 (typical example

shown below)
Ecz:t,_o:ac:: ===ceccos :::su‘j i

£0° 705
b
CONTACT DETAIL énodbca“:w“:c:éaﬁ_l !
A aos* =
‘DOUBLE LEAF
SIDE WIPE CONTACT
Typical manufacturers are: Robinson-Nugent (example above)
SAE
Burndy

3. If PWA does not have this type of socket, replace IC's in sockets
(sockets are then of the right type).

5. Replace 40-pin sockets with Scanbe or Augat type (P/N 102989-00
or 101581-040)

6. Replace IC's in sockets

3.4



1.

2.
3.

REWORK INSTRUCTIONS

ECO 2-3629

Cut trace running to A55-13, from feed thru
 © CUT. TRACE

1S e WITH SOLDER SIDE
R @\,ﬁ_@ & O—~. TRACE WHICH RUNS
SN\ 2= VERTICALLY BETWEEN

. 0s5) o PINS / =
COMP SIDE °‘\\¥\-ﬁé &4 13 OF A38)

Add jumper wire from feed thru just cut to A56-2
Add jumper from A72-7 to A72-20 (GND)

3.5



REWORK INSTRUCTIONS

ECO 2-5304
Remove resistor R41 (1K 5% 1) and replace with:
(lea) 101656-06Z resistor 750 W 5%).

Add (lea) capacitor P/N 101754-049, CER. 0.1 UF 50V. Between A56-7 (gnd)
and R41, per sketch below. ( Sleeve leads as shown)

Add capacitor as
shown .
Sleeve capacitor leads
as required to prevent
shorts - use 103011-024
BEEPER:

O O e \\ReplaEe rR41

3.6



I0C 2 LAYER

P/N DASH
1001241-07
1001241-06
1001241-06
1001241-05
1001241-05
100124104
1001241-04

1001241-04
1001241-04

1001241-04

aennsn T N2

1lUuiZ4l-uUq

1001241-04

VvidLTa

ECO
ECO
ECO
"ECO
ECO

5638
2-4578
2-3774
2-2699A
1982

ECO
ECO
ECO
ECO
ECO

1970
1856
1635-3
1802
1711

Drawing change, no rework -

REV - ECO REQUIRED
D None
C 5638
B ' 5638, 2-4578
" A 5638, 2-4578, 2-3774
21 5638, 2-4578, 2-3774
20 5638, 2-4578, 2-3774, 2-2699A
19 5638, 2-4578, 2-3774, 2-2699A, 1982
18 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970
17 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970, 1876 |
|
16 5638, 2-4578, 2-3774, 2-2699A, 1982 |
1970, 1876, 1635-3
4
15 5638, 2-4578, 2-3774, 2-2699A, 1982, |
1970, 1876, 1635-3, 1802
14 5638, 2-4578, 2-3774, 2-2699A, 1982
1970, 1876, 1635-3, 1802, 1711
13 and Seran
i3 ang Scrap
below

Add (12) 20 ga jumper wire to reduce noise and improve (ESD)
Chaﬁge IC Sockets to more reliable type

Gnd pin 7 of 8041

Add cap C90, 470 ohm Resistor, RAE chip sel

Allow use of 2109 instead of 2108 (manufacturing only, no field
work) :

Change A72 8741 from 9100086 to 9100123 (101640-001)

Change parts list
Change 2716 from 9100087 tc 9100102 (101608-001)
Change A72 from 910034 to 910086 (disregard up-date in ECO 1°970)




All 1001241's which are shipped must be the latest dash and REV level or
reworked to the latest. dash or REV level.

1001241 REV 14 will require ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970,
1876, 1635-3, 1802, 1711. When these ECO's are incorporated, re-identify
the PWA as 1001241-06 REV C. Stamp or mark on the solder side of the
board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3, 1802,
1711.

1001241 REV 15 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970, 1876, 1635-3, 1802. When these ECO's have been incorporated, re-
identify the PWA as 1001241-06 REV C. Stamp or mark on the solder side
of the board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3,
'1802. : .

1001241 REV 16 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970, 1876, 1635-3. When these ECO's have been incorporated, re-identify
the PWA as 1001241-06 REV C. Stamp or merk on the sclder side of the
board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3.

1001241 REV 17 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970, 1876. When these ECO's have been incorporated, re-identify the
PWA as 1001241-06 REV C. Stamp or mark on the solder side of the board
ECO, 5638, 2-4578, 2-3775, 2-2699A, 1982, 1970, 1876.

1001241 REV 18 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982,
1970. When these ECO's have been incorporated, re-identify the PWA as
1001241-06 REV C. Stamp or mark on the solder side of the board ECO
5638, 2-4578, 2-3774, 2-2699A, 1982, 1970.

1001241 REV 19 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982.
When these ECO's have been incorporated, re-identify the PWA as 1001241-
06 REV C. Stamp or mark on the solder side of the board ECO 5638, 2-4578,
2-3774, 2-2699A, 1982.

All 1001241's which are shipped must be the latest dash and REV level or

reworked to the latest dash or REV level.

1001241-04 REV 20 will require ECO's 2-4578, 2-3774, and 2-2699A. When
these ECO's are incorporated, re-identify the PWA as 1001241-06 REV C.
Stamp or mark on the solder side of the board, ECO 2-4578, 2-3774, 2-2699A.

1001241-05 REV 21 and REV A must be reworked with ECO 2-4578, 2-3774.
When “these ECO's have been incorporated, re-identify the PWA as 1001241-06
REV C. Stamp or mark on the solder side of the board, ECO 2-4578.

1001241-06 REV B must be reworked with ECO 2-4578. When this ECO is in-
corporated, re-identify the PWA as 1001241-06 REV C. Stamp or mark on the
solder side of the board, ECO 2-4578.

1001241-07 REV C must be reworked with ECO 5638. When this ECO has been
incorporated, re-identify the PWA as 1001241-07 REV D. Stamp or mark on
the solder side of the board ECO 5638.



ECO 2-5177

Parts list change - no rework
ECO 13-5552

Parts list change - no rework
ECO 13-5824

Parts list changé - no rework
‘ECO _13-5900

Manufactoring change - no field rework
Add 14 pin socket to IOC at location Y1

ECO 13-5895

Parts list change - no rework
Firmware change for reset of UPP



ECO 1711

Change A72 from 9100034 to 9100086. Disregard
this ECO - A72 is up dated in ECO 1970.

ECO 1802
Change 2716 at A50 from 9100087 to 9100102 (101608-001)
ECO 1635-3
Parts list change, no rework
~ECO 1856
Drawing change, no rework
ECO 1970
Change A72 8741 from 9100086 to 9100123 (101640-001)
ECO 1982
Use as is in field, manufactoring change.
Replace 2108 RAM memory A30-33, A4l-44 with 2109 RAM
chips (101048-008)

This is an optional change, no field rework is required.
See ECO for rework if needed. ’



[Xe B o}

11.

12.

-~ ()] o o)
. . . .

Cut
Cut
Cut
Cut
Add
Add
Add
Add
Add
Add
Add

REWORK INSTRUCTIONS

ECO 2-2699A

trace (solder side) at A49-8.

trace (solder side) between A17-3 and Al17-4.

trace (component side) A2-10 to feed through.

trace emerging from under A34 (comp. side) between pins.

Jumper from A49-10 to A84-1 (component side)

Jumper from A34-1 to feéd through adjacent to A36-5 (component side)
jumper from A17-1 to A17-3 (component side)

jumper from feed through adjacent to A2-10 to A2-12 (component side)
Jumper from A6-11 to J18-16 (solder side)

Jumper from A6-12 & 13 to A1-39 (solder side)

(1 ea.) 470 QL resistor (P/N 101656-022) from A68-6 to A68-16 (com-

ponent side)

Add

.014F +80, -20% 25V.

capacitor C-90 in parallel to resistor RIl. P/N 101766-037 CAP. CER,
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. REWORK INSTRUCTIONS
ECO 2-2699A (continued)
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1.

REWORK INSTRUCTIONS

ECO 2-3774

Add jumper from A72-7 to A72-20 (gnd) or equivalent

, .. AIZ R
'aoeeOo{eoooooeoeooo?F’
= 72
Uooooaooﬁ:cupcht’ooon 21;5_70:‘;62732;]’0

SADFR SIDE
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REWORK - INSTRUCTIONS

ECO 2-4578

1. Remove 40 pin IC's at locations Al (8271), A20 (8275), A58 (8257), A69
(8080A-2), and A72 (8741-4).

2. Inspect 40 pin sockets for the typé shown below:

: cqu:s:::::c::o:cau’j }
{xfam’
. !
w Fcac‘bcoc:::acc:coé:q——l ‘
= Lsgs” -
‘DOUBLE LEAF

SIDE WIPE CONTACT

If PWA does not have this type of socket, replace
IC's in sockets (sockets are the correct type).

3. If PWA does have the above sockets, remove all 40-pin sockets shown above.
4. Replace 40 pin sockets with Intel P/N 102989-001;

5. Replace IC's in sockets.

4.5



1.

1.1

1.7.1
1

e

REWORK " INSTRUCTIONS

ECO 13-5638

From A4-8 to A19-12 (gnd)
.2 "From feedthru in gnd bus between A33-16 and A6-7 to lead of (23

adjacent to A34-15. :
1.1.3 From feedthru adjacent to C87 and A78-16 to A76-1.

(SEE FIGURE 1)
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REWORK INSTRUCTIONS
ECO 13-5638 (contjnued)

1.2 Component Side

1.2.1 From feedthru of gnd bus near large hole between J2 & J3 and
near the edge of board to A62-12

1.2.2 From gnd bus near A71-16 to C78 lead beside A69-29
1.2.3 From double feedthru on gnd bus beside A66-28 to A67-12
(SEE FIGURE 2)

FIGURE 2
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ey pmE s WA AT res

ECO 13-5638 (continued)

1.2.4
1.2.5

1.2.6
1.2.7
1.2.8

1.2.9
3.0 Solder

(SEE FIGURE

From bus at lead of R37 to double feedthru near A50-1.

From bus running under body of R26 at C24 Jead to bus
connecting C23 and A35-12.

From bus at lead of C19.(going to C28) to A17-8.
From gnd bus between A84-16 and C16 to heavy gnd bus at C8.

From gnd bus at W8-B to double feedthru beside R6 single pad
(bus running to J16 - 5 & 6).

From bus between R10 & R11 to gnd plane at R6.

T F capacitor 101754-061 from chassis and to Togic gnd by R53.

3)

FIGURE 3
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REWORK INSTRUCTIONS

ECO 13-5638 (continued)
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DDR _INTERFACE BOARD

P/N __ DASH REV_LEVEL ECO REQUIRED

1001036—04 N None

1001036-03 - M 13-5736

1001036-03 : L 2-5048, 13-5736

1001036-03 K 4549, 2-5048, 13-5736

‘1001036-02 J 4549, 4494, 2-5048, 13-5736

1001036-02 H 4549, 4494, 3841, 2-5048, 13-5736

1001035-62 D-G 4549, 4494, 3841, 3057, 12-5048,
12-5048, 13-5736

1001036-01 C 4549, 4494, 3841, 3057, 1805,
2-5048, 13-5736

1001036-01 A-B 4549, 4494, 3841, 3057, 1805,

2-5048, 13-5736

9

ECO 1805 - Allow

ECO 3057 - Insulate voltage regulator from P.C. board
ECO 3841 - Change W2 voltage strap for -12 V to -10 V
ECO 4494 - Change trip pot R13 to 1K

ECO 4549 - Change Xtal socket to M029 reliable
ECO 2-5048 - Parts 1ist change - no rework

ECO 13-5736 - Correct noise problem and adjust PLL range.

type

8]
J

-- A11 1001036's which are shipped must be the latest dash and REV level or
reworked to the latest dash or REV level.

-- 1001036-01 REV A, B, or C must be reworked with ECO's 4549, 4494, 3841,
3057, 1805, 2-5048 and 13-5736. When these ECO's have been incorporated,
re-identify the PWA as 1001036-04 REV N. Stamp or mark on the solder side
of the board, ECO 4549, 4494, 3841, 3057, 1805, 2-5048, and 13-5736.

-- 1001036-02 REV D-G must be reworked with ECO's 4549, 4494, 3841, 3057, 2-5048,
and 13-5736. When these ECO's have been incorporated, re-identify the PWA as
1001036-04 REV N. Mark or stamp the solder side of the board with ECO's 4549,
4494, 3841, 3057, 2-5048, and 13-5736.



1001036-02 REV H must be reworked with ECO's 4549, 4494, 3841, 2-5048 and
13-5736. When these ECO's have been incorporated, re-identify the PUA as
1001036-04 REV N. Mark or stamp the solder side of the board with ECO's 4549,
4494, 2-5048, and 13-5736.

1001036-03 REV K must be reworked with ECO 4549, 2-5048, and 13-5736. When
ECO 4549, 2-5048, and 13-5736 have been incorporated, re-identify the PWA as
1001036-04 REV N. Stamp or mark on the solder side of the board ECO 4549,
2-5048, and 13-5736. ‘ '

1001036-03 REV L must be reworked with ECO's 2-5048 and 13-5736. When these
ECO's have been incorporated, re-identify the PWA as 1001036-04 REV N. Stamp
or mark on the solder side of the board ECO 2-5048 and 13-5736.

1001036-03 REV M must be reworked with ECO 13-5736. When this ECQO has been
incorporated, re-identify the PWA as 1001036-04 REV N. Stamp or mark on the
solder side of the board ECO 13-5736.



REWORK INSTRUCTIONS

ECO 1805

Remove Pin 3 A55 from the board and.cut the

of the IC as possible."

1.

pin off as close to the body

Add a wire from A30 Pin 1 to A55 Pin 2 using 22 gauge wire.

2.

Add a wire from A30 Pin 2 to the pad where A55 Pin 3 was formerly located.

3.

.
°

Epoxy at point shown in figure below

4.
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REWORK INSTRUCTIONS

ECO 2-3057
Regulator heat sink touches solder mask, causing traces underneath to short
to heat sink. '
Lift voltage regulator at A23.
Place a piece of insulating tape beneath heat sink.

Lower voltage regulator.

5.3



REWORK INSTRUCTIONS

1. Location of jumper W2 must be changed from D to C and changed to D to E,
to utilize -10V power supply in Series II. ‘
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1.
2.

REWORK INSTRUCTIONS

ECO 2-4494

Remove the 5 K trim pot from locations R13.

Replace trim pot R13 with a 1K 10% 3/4 W. pot, P/N 101710-007.

5.5
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REWORK INSTRUCTIONS

ECO 4549

Remove Xtal from socket
Remove Xtal from socket at location YI
Replace Xtal socket with P/N 101564-014

Replace Xtal
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ECO 13-5736
Rework Instructions

BOARD SIDE

10

Solder

Solder
Solder
Component
Solder
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2.) Add the following using-Fig. 3:

Add the 15 ohm % watt resistor from the cathode of CR-3 to the anode of
CR-4 on the component side of the board.

Fig. 3

—«—ANODE

CATHODE CR-4

3.) Adjust freg and test board.



DDR_CHANNEL BOARD

P/N DASH REV LEVEL ECO'S REPAIRED
1000467-05 M
1000467-04. - L 4456
1000467-02 Hoo - 4456
1000467-02 S 4456, 837

ECO 4456 - Firmware update for double density controller for compatibility wit
Siemens drive

ECC 838 - Tie RST pins of 217 8300 IC o gnd

A11 DDR channel boards which are shipped must be the latest dash and REV level
or reworked to the latest dash or REV level. .

-- 1000467-02 REV G must be reworked with ECO's 4456, 839 when these ECO's have
been incorporated, re-identify the PWA as 100467-05 REV M. Stamp or mark on
the solder side of the board, ECD. 4456 and 839.

*SEE ATTACHED DETAILS ON EACH ECO*

6.1



1.

REWORK ‘INSTRUCTIONS

ECO 2-4456

Remove IC at All and replace with P/ N 102877-001

6.2



1.

REWORK INSTRUCTIONS

ECO 837

On solder side of board, using P/N 86-018 (30 gage blue wire), jumper
A37 pin 1 to A36 pin 1 to A34 pin 1 to A27 pin 1 to A29 pin 1.

6.3



ICC CiiECXOUT PROCEDURE

b T
B

; . ¢ ‘s .
1. Put Z-Pesition Slide Switch in Uvver Positica (Diagncstic) and Apply Power.

fote: Switch rust be in position before power is applied. For this first
opart, nothing else is needed (i.e., CRT, kgyboa d, Flcppy or 1IPB
BOard) The beeper should beep 5 times “— if it does, go oa to
Step 2. Otherwise, do one cf the following, depending on how many
times the beeper beeped.

B
- @

g

1.1 The becper didn't beep at all, er beeps with a long centinuous sound.
is ipndicates a ccmplete malfunction, and 3ll of the following cheul

(a9

1

= That 21l socketable chips are inserted, that they are the correct

chips, and that no pins have been bent. ..
- That 211 voltages are present — Particularly -5 vol which is
S,
zenerated on the IOC bear d (VRI) BT
'\ t e
. = That the two main clocks are present, 22.032 M4z, with 61 and ﬁZ -
(sheet I of schematic) and & oz (Yl, sheet 3) _ oo BN S
. -3 - - -
Kfi} — That the "RST" cutput =f 8224 is low (sheet 2}, and that thas "master
g, ; .
T2set” I3 high (sheet 2), . .
1= That pin 13 of AS1 is low (shzet §) )
=~ That the "HRQ" output of 8257 (sheet 2) is nat stuck high.
= That tha MEMR/™ of 8228 is pulsing (sheet 2)
= That the jumpers in W1l zre inscrted correctly (shecet 11)
- L]
= That ?in 10 of the 8253 (sheet 1) is puls sing
. That is the limic of the obviosus malfuncticns. Assuming that rthe beeser
vorke (this can be checked by arouading ©A83-PIN 3; Sea shecet 5), the
problem Is more subcle.
3 .-‘ >
1.2 The beeper beeped cince. Tinis indicates that the problem is in the DMA
area (8257, A55). Check the fellowing N

= That A48 Pin 6 i5 pelsing (sheet 1)
e -— eas .

e, 1] " . . : v .
= That THRQY output of C257 s pulsing "piw 10

.,

- [ P T T .. " - X
- e .lr‘“:;\' n),\,(-f\',j GU\_&?U[_ Of lZS? is noLn *:“8 ()1 fe

o

N
hl



1'3

1.4

~ That "ILDA" ocutput of £020A-2 15 pulsing Creb2r

Note: These should pulse once for each 15 us pericd, at this stage.

. 4 .. )
lote: Also check that A81°PIN 13 is Iow. 1f the switch fs faulty, then
the I0C board thinks it's in "online" mode, where is would beep
once normally.’ .

The béeper beeped twice. This indicates that the problem is in the RAMS.
Remove the 80S80A-2 and imsert ICE-80. Try to determine which RAM chips
appear bad by using the ICE-80 "fill" cormand. You should attempt to
€111 RAM alternately with FF, €8, AA, 55. The Ra&} resides in address

space 4000 to SFFT. e T . L 7

L T Te iwdialeer B

'YrM 4TS U (to map RAM unguarded). B -, S Jar S

_FT ¥ 4000H T SFFFR = rrR' (or @@, 55H, AAH) - ’ ’ o
6 N T

=g unT 1325 Ex& T8 vAf
If just one RAM chip is bad, this will flag it for you. If all chips
appear bad, then check that .

~ A1l RAM chips are of the same type (AbL or AbH, but not mixed)

- That jumper W9 is correctly configured for that type of chip -,

Otherwise, you'll have to scope it. Still using ICE-80,

'XSFM 4TS U

'XFH ST T7 ‘ , )

‘on B = 21, gUH, 498, SEH FRa,774 71N, C3B, OOH, OOH
SGO FR gl

The statements above put & program into 1CE which exescutes out of the
MDS memory, but writes and reads frem ICT RAM. The bdyte in address 94
(FF in the example above) should be whatever byte failed during the
previous fill cozmand. : :

Wwith this program executing, sync on myEama /M (ASb. 10, Sheet 8) 2nd check ,
211 the RAM inputs during_the write cvcle - the 7 address inputs to

)

 RANS.should be high using the program given (sheet 9).

To get a clean trigger on myaMR/" to check -out the RAM chipe during a read
is a bit harder, because MEMR/" prlses for other fnan nAM reads, too.
Howaver, you gencrally can tell if things are bad, even if non-RAM reads
are mixed in. Check that Dout is the same 2s the previous Din - sometizes

the outputs are marginal, not quite high cnough for a plus.

tha

The beeper beeped three times. This indjcates scmeching wreng in
CIT area. (sheer 10Y check "vertical DRIVE/" and "lorizontal Drive” on
CRT conncctor (PINS 9 and b, J15). Sheeld be a3 follows:

r>



3.2

4.0

5.0

fifc h beep is free. ) .

L% prcseqtly written, the diagnostic won't bcep just 4 times — the

4

The beeper beevns five times. Kill power, attach a CRT and Keyboard,

znd reapply power (with switch still in upper position). A message
should-appear on screen. I1f not, check contrast pot and brightness pot,
then proceed as in Section 1.4. If htose signals are OK, problem is
likely in logic shown on Sheet 10. .
L4
~ Check 8 outputs of character generator PROM (Al9).
- Check that A4.13 has pulses. J .
- Check that AS5.6 has pulses. : . .
If characters appear cn screen, but they're garbled... check jumper
W1¢ for 2708/2716.

o

o

The messape appears lesibly on screen.. Hit the 4 keys as requested.

Xo resoonse. Check that 3 KB outputs J1-3, J1-10,- J1-11 .are OK. "READ
X3/ and "STATUS/DATA"™ should be pulsing. Verify that "KB RESEZ/" is
not holding KB reset continually (sheet 5).

2

Ineorrect response — this indicates that data lines are bad (shorted,

crossed, whatever) from KB. The diabnostic should indicate which.

Correct Resvonse From Kevboard — Put slide switch in local (bottem) pos:
Turn pover off and on again. A cursor will appear at upper left. Veri.
that all chagactexs look good on screen, after entering them irom KB.

»
L3

To check out the remainder of the IOC board, it is necesgary to hook up
to an IPB.

>




" Pin 9 U-«—lsJ N —— u

IS

Pin b _— -

. <~ 61 ps ————>~

4
Check VRTIC and HRTC on 827S. 1-Shquld be:

< 16.7"ns —>

VRIC, A20.8

°

<61 us —>

HRTC A20.7 |
- ﬁ-» |
- Check "CCLX" input to 8275 ° 7?211:2525
- CE?eck "DRQ" output . A20. 5
- Check "DACK" input Aas. L
. CCLX — . .
?<?*—'630 s 5>f ' .
‘ 25 6RAUPS
Tt T B
3 o ik R i
DRQ 2| | A [ kg P ]
{ it ’ [ 1 % S Hn .'
DACKS AT i i
’ﬁ< : 16.7 ms ;>4

Note: If "DRQ" appears like;

[ L ' []

SIS on
i 12630 us

16.7 ms — S

Wiile DACK/ is always high, probles fs in DA chip (8257) area,
8275 arca.

‘ot

Iin



et L , R . o
‘ Vi iy RO st PAC.  cur (5 S 4 T3ms
i3 the run light con) (VISIELZ IHDICATIDH?

Is +h2 CPU running (
_ -=3if not-- A
essor clocks (81 and §2)

A. Do you have Tthe procse
. . Do vcu have all power supply voltaces on the processor (8030),
] Py - - - o )

+5V, +12V, -5V (I you don't have -5V volts check the -5V rezulzzte:
C. If the 822% clock generator and ithe 8080 arz OK the 8080 is
probsbly in g wait state conpstancly. That is the RDY line is .
never_going;true. If this is the case trace back through the
ACK circuitry znd find out what is holding the RDYIN lins lcw. -
(be sure and chzck ADEN/) (When you do 2 resst, you should '

o

t e

o see a sync pulse and a STSTB/)

2. If the.CPU is running (the run light is on) but you don't get a
message ithe prcblem is mors deeply rooted and on ICEISQ will
- .

sign on
irst*=thing o

(]
|'1|

further troubleshoot the board. -Th
the ICE3C is mamory (both KCM and RAM oo
ons 00-TFH and Z80CE~

be needed
check after cohnecting up m
"A. Eit the reset switch and read memery locati

' he BOOT/DIAG. DPROM

rt

I8ITE ‘These are *he locations thazt

pra2itzlly. oc cunwes Lmrediately following & reset. The first 3 :
locations should be C2 06 ES. Gutput & 88H to the CPU vort (FTE)

bt (
Read memory locaticns

e e s e > s

and the BOOT/DIAG PROM should disappear.
o s p—————— - R >
zSOGn to F8TTH. This is the manitors.area _¢f memeory and it is

always present. (That is it doesn't disappea> like the 5cct
"Diag. PROM coes-‘ The fﬁrst several locations sheould conta =in :

.C3 XX F8. - ° .
If the data vou get back from either the BOOT cor MONITOR PROMS

locks bad, check that you are getting CS on the appropriate
PROM. (INE1/ and INH2/ should both be low when you have CS cn

e o=
)

the BOOT PRCM, and only 3TN“_/ wili be low when you have {S on
the MONITOR PROM.) Make sure you have command (HMROC/) at
pin 5 of A6. Alsc SEL RCM/ should ba trus when you eithzar CS
‘cn the BOOT or MONITOR PROMS. SELROM/enables the LOCAL ACX
timer, and encbles the datz bus driver AE). &re ali addr
Present at the RGM's. (One of the positive true addres s bus g
8 could pe bad. 3Be sure the TLIAT f
1y usged 'for testing the bcg:f

1]
U‘:

rt

drivers AS3 or AS9 on shee

. . . . .
line is low, because This line is or
on the ternadyne 2nd can have dovastatiac o fcers I o iz ia /
the tornad Y haw . ixD ¢f £ 3 b
: |

the wrong state)



rIc. 1

- Scope A27 pih

ning.

18 (REFON/) and make sure REFRESH

This is a free runrning asynchronous signal

pproximately every 15 usec and has a duration of
refresh, both benks at the same +ime, (RAS1/ and

- -

h come cn).

i 1

- 4
-

e

.+o and frcm RAM. -

Ch O OFF —aH

addresses are good by writing

++ern and then making sure you

.

CP\ 0 £f = H . 1 .
para” SFFEHE ‘. -ADDRESS
B 1: ' g JFFFH
TTH g 7FFTH
AAH g 7FFTH
55H i 6 JFFFH
as

~X from any other area of RAM.

. STARTUP/AND
C B ' sTL BOOT/TURNID CF:
OHDITION TURN OFF STARTUP/ vl DWLLs 2w :
TAG 0000R ’ 0000H .
RAM RAM
G E8OCH | BOOT/DIAG )
| EFFFH . .
——  FBOOE— : F800H : i
| FFFTH MON FFTFTH neel . :

for the
thazt

700 nsec.
RAS2/

ollowsng patterns into the follcwing area to check all

on area of RAM with a

don't read that same

" +hese checks find a fault, there could be a deeply rooted

~one of the ram

i
kind of a probiem is with

chips.

(2116).

The only way to really
a Memory test (GALFAT) either

5 +53e MACRODATA, or through the-300T/DIAG PROM position.

e
. wwn<

.
£
- “is

[l
4

bal
LY

e

()
Ld

s functicnal except fcr &



E3

: -
s functiocnal

b

.
prag ] A S -
the board

If +he CPU, RAM, and POH are 2ll OK 0% cr
and the ré%t of the system will be easier to troubleshoot.

The rest of this deals with arcas of the board not directly related

to the CPU, RAM, ROM section of the board.

INTERRUPTS - .

« — h
- -

A, Sﬁeet 1 of the schematic deals speczficly with the front penel

panel _nte“ruots.
1. If you depress one of the interrupt buttons and some of the

other interrupt lights turn’on the pish button debounce
circiuty is probably at fault.

If you depress one of the buttons and interrupt gets serviced
the B0SO) but the light

the AUTO acknowledge circuitr

2.
(the interrupt gets through to
doesn’'t go off, & would suspect
to be at fault. I

(Brief description of auto.écknowledge circuitry) when the
-. 8258 generates on.INT to 8080 and interrupts are enabled, the
8228-(sy§tam coatroiler) will release ¥ saparate INTA/ pulses
- to the 8253. The first INTA/ tells the 8258 to release into
- the data bus'tha.CALL instruction (CDH). When the 8228 sees
. this CDH on the datz bus it knows it has to release 2 more
' INTA's. The 2nd INTA/ from the 8228 tells the 8253 to relea
thé low order byte of the branch address onto the bus and th

3rd INTA/ will cause the high order byte of the branch

address to go out on the data bus. . .

When the 8080 sees a2ll of this (CD XX XX) it will Jjump (VrCW

E '

fo the appropriate point in memory.

L
.e .
l’

r ? .‘ ‘ﬂ’ ‘.\ /
uring intialyation of the 8259 it is programmed to sector{

in increments of 8 so that when the 8259 does a CALL to XX 3
will have the same effect 2s a RST inst-uction would. /

(v

it



~-.able to poot ur ISIS from a contr

.

cond byte released onto +he Dus is

The se
AUTO ACK. p3, D4, and 035 will look like the following at this pointT.
" ps D4 D3 Co '
.0 0 0 INTERRUPT 0
0 0 1 L 1
0 1. -0 v " 2
0 1 .1 n " 3 )
1 o 0 L 4 - '
- 1 0 1 w 5
1 1 o woow 6 ’
1 1 -1 owmoowm T :

A -
. .,

By look_ng 2t these three bits on the second INTA/, the AUTO ACK

circuitry knows which interTupt +the 8080 is servicing and +he AUTO

ACK circultry can +herefore reset the approprlate iight.

BUS PRIORITY CIRCUITRY . T
Sheet 2 of the schematic deals D“-maﬂily w4th
4ug If the systenm gets the hONTTDR‘S sign on mesSS&ge but is not
oller pluggeé into the card cage,

+he BUS a”bl;’auﬂon.

the problem could be in this area. -

AS2 and AS3 ¢ rise the BUS pr*o“ﬂty resolver netwoTX. Only one
BPRN can be_grantéd'at a time. The BUS time OUT c==¢

.BUS clock logic are also shown on this sheet.

.
-

SERIAL CHANNELS -
All logic for the 2 onboard serz :a1 channels is shown on sheets y, !

and 6 of the scheratic. The 8253 shown on sheet 4 is a orog“=mmabf

counter that is used to generate the 2 ¢ifferent laud rates sequir

to run the serial channels. Shee*s S5 and 6 contain the serial cha

#§1 and Se“*al Channel # 2 USARTS and associated RS232 and current

loop drlves. .

DECODER ROMS
There ;re four “Decoder ?cmf” vsed on the IPB: These devices éare

as PORT nad FTUNCITON scleckor,. A6, on sheat 7 of the schcmatic}
e avmale *he STZTL R0M/.  The 2 INHIBITS. and Chip seclecting <hc KON

-~

- W e P B o) o R




J-,J ot o . - R A e
f"} Lignals cn tae input of the device as previously ! described.
and will

"A71 on the same page 1s strictly a port address decoder &

respond under the following addresses:

_ PORT ADDRESS . FUNCTION
co-ca . SEL CRT/ |
cu—Cs SEL DPP/ T
F8-F9 SEL PIO/ :

ENABLE EXT/ is used to enable the data bus driver (A72 znd ABS8)

on sheet 6 and shoulé be true for all addéresses mentioned above.
A39 and A70 on sheel S are used in 2 similar menner. . ' .
PGRT ADDRESS - . FUNCTION
IF . SEL CPU/ . )
A-TB . SELI2/ -
; . FC-¥D . SELIL/ o

SELWR/ (to read or write to)
! (he USARTS OR TIMER) '

- —

F0-F7 -

~
L
-
w .
<.
wn
P
v
1

Output 4 of ABS enzbles the catz lines 0 +he USARTS, INTIRVAL TIME
znd LOCAL INTIRRUPT contro

. F"‘." ?B 'S -

s> and is +rue. for adéresses FTO0-F7 and

+he deta d;rect;on for +the local data bus.

ou do an IORC/ to ports ¥o-T7 or TA-

Output 3 of AB%S selec;s
Thi.s line should go tTTue when v
3111 not fail very often and should preobably be oné& of
n .

g5 you check.

These ROMS
the lest t.

W
.
¥



10C CHECKOUT PROCEDURE

1,

¢) and Apoly Pcocwer.

1o
Fis

s . . « ot ..
Pur 3-Prosicicn Slide Switeh in Uvper Positicn (Diaencst

1.2

e

Y-
- - what the two =ain clocks are present, 22.032 ¥iz, with $1 and $2 ~

Wote: Switch must be in positfon before power is applied. For this first
: part, nothing else is needed (f.e., CRT, Keyboard, Floppy or Ir3
* Board). Tnhe beceper should beep 5 times — 1if it does, go oa to

Step 2. thervise, do one cf the following, depending on now many

cimes the beeper beeped. .

idn't beep at 2ll, or beeps with a lonz continuous sound.
s a ccaplete malfunction, and all of the following cheul

The becper d
This indicat
be checkad.

(A}

= That 211 socketsble chips are inserted, that they are the correct
chips, and that no pins have been bent. e . -
That 211 voltages are present —— Particuiarly -5 volts, which is
L . . - .
nenerated on the IOC board (VRI) L. . W - e =
. o - .-

e ~

o

(she=st Z of schemaric) and & Az (Y1, sheet 3) L siom —mNl
. whE YT e -

- F

. -

— That the "RST" cutput =f 8224 Is lew (she2t 2), and that th2 "nzster
caset? I3 high (sheel 2).- - . N ;

— That the "4YRQ" ouzput of 8257 (she=t 2) is ast stuek high.
- That the MEMR/™ of 3228 is pulsing (sheet 2)

- That the 3umpers iIn W1l zre iascrred correctly (sheet 11)

[

— That'Pin 10 of the 8253 (sheet 1) is pulsing

saf is the limit of the obvious =zl funccicns. Assuming that the beeper
worke (this can be chacked by grouading ©233-PIN 3; Sea sheet 5), the
subcla.

prablem Is mor2

that the problem Is in the DMA

-

The beeper beeped cace. Tnis indicates

area (8257, AS8). Check the fell wing .
- That A4Q Pin 6 is pulsing (cheet 1) .
a— A —- 4

w2
.-t .on " - . . .
- ohat "uRQ" output of L8257 is pu

e ———

LA} - - . ---'lf!. e ~ TR - * - K )
- that CoiCRU™ puiper of 8257 Is pultinig Pl SR = .




.0

iol

o2

.0

As prcseqcly written, the diagnostic won't beep just & times — tHe
fff-h beep is free. . ) .

The beecper beeps five times. Kill power, attach a CRT and Xeybdoard,

znd reapply power (with switch still in upper position). A message
should appear on screen. ILf not, check contrast pot and brightness pot,
then proceed as in Section l.4. If htose signals are OK, problem is
likely in logic shown on Sheet 10. .

¢

"= Check 8 outputs of character generator PROM (A19).

- Check that A4.13 has pulses. ]
- Check that AS.6 has pulses. , .

If characters appear cn sc*een, but they're garbled... check jumper
wig for 2708/2716.

-

The message appears legibly on screen.. #Hit the 4§ keys as requested.
> q

No response. Check that 3 XB outputs Ji-3, JI<10, JI-11 .are OK. "READ

crossed, whatever) from KB.

X2/" and "STATUS/DATA" should be pulsing. Verify that "XB RESET/™ i
not holding KB reset continually (sheet 5).

-
Y

Incorrect response - this indicaces that datz lines are bad (shorted,
The diazbnostic should indicate whnich.

Correct Restense From Kevboard — Put slide switch in local (bottom) pos:
Turn power off and on agzin. A cursor will appear at upper left. Veri.
that all characters look good on screen, after entering them froxz KB.

-

To check out the remainder of the IOC board, it is necessary to hock up
to an IPB.




1.3 The béeper beeped twice. This indicates €

1.4 The beeper becped three times. This indicates someching wreng in the

— ‘That "HLDA" output of 20e0A-2 is pulsing

Note: Thesc should pulse once for each 15 ws periocd, ac

Pit) 2]

A

Ea- |

.
et ~
- -~

% ee

Note: Also check that ABL°PIN 13 is low. LE the switch is faulty, then

-

the I0C bcard thisks jt's in "oanline" wmode, where is would beep
.once notmally.’ 3

hat the probiem is in the RAXS.

Remove the 80804-2 and insert ICE-80. Try to deternine which RAM chips

appear bad by using

the ICE-S0 "fill" command. You should attempt €O

£i11 REM alternately with FF, @3, AA, S5. The Ral resides in address

space 4000 to 5EFF. - - Lo
: 7o inchialin P B
txr M 4TS U (to map RAM unguarced) AR JTar = =

FT M 400CH T SFFFA = FER! (or 08, SSE, A o .~
CEH upT 1322 Ex& T8 2977 N '

If just one RAM chip is bad, this will flag it fdr you. If all chips

appear bad, then check that

— A1l RAM chips are of the same type (AbL or #bd, but nqg_mixed)

- P

— That jumper W9 is correctly configured for that type of chip -,

Otherwise, you'll have to scope it. Still using ICE-E0,

'XF
'XF

1 vy
ca

'GO

Tne
MDS
(FF

M4TS U

Mg17' ) .

w6 = 218, g6u, 4oE, 364 FF, 774150, C3E, gou, ood

R §' O

statements above put a pregra= inro ICE which exacutes out of the

The byte in address g4

menory, but writes and reads from ICIT RAM.
iled during the

in the example above) should be whatever byte f2

previous fill command.

With this program exccuting,

all

syne on "MEMI/M (ASb.10, Shect 8) 2nd check
the RAM inputs during the write cycle - the 7 address inputs &

RANS.should be high using the program given (sheet ).

To get a clean trigger on m@ER/" to check -out the R
is a bit hardez, because mEMR/™ pulses for other than RAHM
Howaver, you gencrally can tell

are
the

CRT
CRT

1M chipe duc-ing 3 Tea
reads, too.

if things are bad, even if aon-Rad reads

n - sonecize

-

mixed in. Check that Dout is the same as the previous Di
outputs are marginal, noc quite high cnough for 2 plus.

-

"1

area. (sheec 10) check “yertical DRIVE/™ and “Ylorizontal Drive” on
councctar (PINS ¢ oud b, J15). Shculd be 35 follows:



Pin 9 I — U
. % o0 .

pin b ‘_‘ A N
| - I

<6l ps ———>

[ ]
Check VRIC and HRIC on 8275. :-Should be:

1L— 16.7"ms —7" ¢

VRIC, A20.8 |
fee— 61 us —_—
mRTC A20.7  _ | :
- g"‘ . ‘
'~ Check "CCLX" input to 8275 : 'fiZCleSZb B
- Ci:xeck “"DRQ" output . {320_.5
- Check "DACK" Zmput ﬁ gé, é, .
CCLK 1
’<—630 os = .
_ 25 GRAUFS
: c _ A" N\ .
' DRQ Y P - i i
X ) 5
- J)' (f ] " i
oack/ T T T Il

| <
N

Note: If "DRQ" appears like;

11 ' I

shbane

3542%4_ 16.7 ms >—
1 12630 us
Wnile DACK/ is always high, problem is in DA chip (8257) area,

827S area.

‘not in




g REWORIS INSTRUGTIONS

L Wemt .

REWOHIKK O, VoA .
' e
NER ECO_S4F " [iiloe) swEeT_ /) _CF 3
SEE NOTE Biloe’ - | REV PGS. AFFECTED  |DATE
wnner LEC (Y[ = o& rev B ner oy, nTe Granfisos’ o2\ sHT &, ferour &L s s

3t i S

bt 5

DESCRIPTION /AU//} J6 " CowrRol) £ oaE: Y- € -79

o MPS 2 '2.)/_ A3 X A;:piqo, BY: “0% U\{ Q/L\——Z’(

OR EFFECTIITY

i'w‘]m

L , . :
JRTION OF REWORK
OTE 2 AT IE Fo,LLoLu/IUG‘ Leworr [pew r/F 1 iFS 577.7‘55 To EE HACCormpPrISIHED

7O, BRING THE 100114 Pwh Jo ConTROMER UP To —-0& ﬁfv@
FN’M Doww Ve CoWNFIGUOAATIONS . . ..

..._8 AL STEPS ARE Skhowsl. LEG UMW G WITH /ao/z‘//- oY Rev 12 /),up
S U ARE IV SEOUEVCET,
C. TP LW oRK Fhom A Guer C?oU/"/(w’UK?/}?‘/OU Eonp rHE POA E PWE
CDASH Mo. Awb . Rev, LEVEL WHICH AIUAY _To: 7’/,«)7— SITUAT Soal AND.
| FPRO CED - FROM  THAT /%/,ur" A
D. HAry BoAlE.  PRIOA TO /90 (2Y /- co;/ R wwd FAR Ew/?pf
. PRI O /00/11/2 Oy pru. 8, A/PE' 70 ,m‘ SCONFPED,

%})}“mewzm.,.fcos ARE  RERUIAED: -
FCO5 1630, /970, 1992, 2-2699 4, 2~ 2408 2- 377’7‘ RO

/ COBTAIMN 1061291-0Y Rew, 1§ /)/W;w/u@ F/"M’T’s Lrsos T T
INCOLPORATE £COS% f630,1970,1962,1-26FFA, 2-292% £ 23974,

>3.3__._.-.£.‘i'§.':-.‘./</7:...--.‘7‘__0 100 1241 - 06 REV. B PAATS LusT |
o _PERFORM _NoRMAL MASKING | STUFEING , KT C PR 100124]-06 Rev 51/

e



- — Lrwepre 0121
FEWORK INSTRUCT ION: tcovto SHT. 7. oF B

Vore /. A30 THRO A33 awb A4 rwev A4H MosT AL BE [DEVTICAL 61 ALK

e _PARTICOMANA ASSEMBLYy EXCERT 2108 -1 6L E2)09-YL oR-YNLL wHICH CH BEMINER. |
| =IF THEY ARE AIL 52-011 (2108-A &L 40 SA-1FC (210 - 4L of 2)0G-YA6L) . |

e ST AYL W T T VMPERS PER WIRE Rovrirvg Lisr (PrgE 5~ oF PAATS /./r,r:) N

S NE THEY ARE. A 52~//0 (210F-ACH) PP 52/57 (2105 - 44) 1osTAIL . _

| _,J’UMM‘;\.S As FoLow S 2 - WI-C 70 WI-D [PEF. More 4 o Frce JKZM)
| ’ - | w9-g ro wi-A ‘ '

A3 [ Cl A 5o H .
//1//m7

Lo T

4 r

NoT£ 3. C8T PokaRITY MUST BE AS Spoww or) |
S _SKETC . Berow o _STANPL. oR._MIRK PWB___
AS Swowy. PWE166/292-04 REV B § U\ e

-j,
c 89

____PWB _[o0/242 04 REV, _58_’_,_{_1,_/_&0&__/__&. ). —é’j/g o }3 3 /////'///52;
| 0y A LI 1)

e bt o, & S —

i
oTE -4.. ALL Smovp/%y OPURAT 10K S 70 B Doss fUr 100124 )~ 06 KeV B

o A v aeati f n I M Ok a=o ey i) P Y Brao) PWA Mo, L——""M

.




Pewoil K O(2]

JORK INSTRUCTION: tconto . SHT. 3 0F & \%

O /630 = pPwA (0124 /=0 REV.IL TP Riv, 13y 0SING..LWB . (00/1272 - 04 [V &

A i ——

- — S i a———— & )

et e, v 4 @ o o e S 4% e

STEC L) eor - vopcE ABOUE FEFDTHAY BESIDE A25-4 . (Cor for ERT SIDE),_

- STEP EZ;/ ADP J"()M/’ﬁx\. FRom A27-11 7o FEEDTHRY BESIDE. A 25?:/3.((:’0*124!.-5/.&?‘-:“), |

RUMWING WIRE UNDER A2d & A25 . . RE—
| ‘Az_,‘g‘ ‘
3P
?J“m‘f;q .
> | 2| TJOoMPER

1) cor rencE

~- a4 "
)

STEP E MALK ECO 630 on fewﬁt’-;é_&eé;@ff. _ﬁaxi)ié'.._.“#“_'

co 1976  PwA (oo 1241-0Y Rev, (¥ TP eV G. OsvG PWB (00 [242.-0Y ReV, 08,

CPART.S. AT CHAWG 7. OMAY « oo o, e
o JTEM. 105 wAS v Y eco3Y . US T/00/23 .

o (982 Lwh (00124 |- 04 REV (9. 7o Lev 2O vsiNG PWE /o0 (242,04 ReV. 08,

PARTS KIST CHIWWGE oMLY s

|

AL dTEM /G wAas Do s2-11] @1/05’./) 62.) _Lg;51-/?;(2/09~yL_@z/o?‘-¢9a\

{
}



- fpwok K Ol 2|

JORK INSTRUCT ION: (cont T\ sHT. 4 oF g

O 26‘7?/} . PwA. (09 /3 ). 04 Aw 20 TP ,—05‘&(/1/ usivg Pl j00)2 42 -0¥ L)) o /1.
CRTS LisT Cpawa 58 T
LoJTEM 2, s 20012Y% f*fmw;ﬁa A z.aozf/.a fem;mr/c_,,_,,___‘
_ 2, irEm 76, Avp C 10 DesiGrATIoN CHE. Qr/ wAS ¥¥ 45 5
 Prwerk lwsTRveTION!
Csrep- ) Cor TRACE (5ohDER 5/9,?) AT y 47-8
st B eor qrieE (sorpEn. S108) Berwern A1TI £17-4-.
- 57174 B2 cor TRNCE (Cord POERT .5‘//?*-”) A2=0 TO [FEP THRU . ‘ C
) STER @ cvr RicE EMERG IRVG FROM y,upx:“/t?. /9.9’4[@0»()"0.0,&717' 5/1%') 5!_75?,6-7&7). SIS
A3Y-) Anb A3¥A4Z..

. -,.‘,\‘

SolDER APE sorpER SIPE | l‘ag_m"f:,ﬁ’w;:" ' Comg P, SIPE
P . ‘\*"“’j > XLy
¢ b f34
. - 3 !

p_[,}_.ﬁl—(‘

LR VAR
f\nf\r\f\f\g"
=
™
TU U U U e
O
I

0T TRNCKE COM WG
"1 oo pETW PREM
434 -] € 1L,

cor TRNCE

— cvT TMG}:“
n cor TRACE 2240 70

U NN 7 O 2‘ lgaé{rw}-j'—n 3




)Ecub,{lf( o1z [

JORK INSTRUCT ION: cconto

677 A [co,un>> Pwi ponyz-oy frky £ £

// ort Y, .

SHT. 5~ oF &

TER D ADP J’umowe, From A Y 9-/0 70 /)55“// Co/w%/«/x»wr f/m‘)
Yy A _ADD JompER  FRoma AB3Y-) 70 FED Tire ADIACLRT. TP A326 - r(ea,«/,v 5‘/0»-‘:)
srer (7) oL JuMPER. FrRom - Al7=1 70 /4173 Coripopsrir SiPED, . ;
sTiEr 8) gob Tompin. FRoM  FER DT///eu ApgHetir 76 A2-10 T0 AZ-IZ éom/o 5//24») o
sier @) fon gomper from A6 <) To TIE /6 (sorokn sped.
srer U8 ADp JompER FrRoM AE - 12 f‘/} 70 Al-3F Gornise 5//),&)

e e e r— i

- s — o s st s b

1\ A34Y-) To FEEDTIHRY,

APD TJoMPLIL

ocr7
5 2—1—d A3¢
/"‘\._.,/E 5"
Q
7 AP JOMPLR
£ A=) TD/‘)/7-3‘
. , /]
oL ' b A8 e
QBM' 2—/—/»% s [ A2-12 T°
d V AU
d q 12 FLEEPTHAL,
! q o D
g g lop
APD TURPINR e g '
A49-10 To AT~ o
. D




Prrvop K _OlLl

WORK INSTRUCT ION: (covr , [SHT. 6 oF &

> 2699 A (eonrs) pop go0i24z-cf Rel. T § U orkd.

/\E—\\g“é—llg‘ A ‘ _ ‘
A2 o, : < e Mg e D | smEr U] ppp () 4700 RESISTOA
K o . (] [ ) N . v
e ‘e 2 0% Pl $E€-019 FROM A§?~é 70
) E ° o 89 AET- 16 (compoptrr SIDE),
c'*"7' 2 e 32 '
2% oo
o c oo ‘
s 2 iR D
=3 25 |k ek
N (¢ .
. e %?/g E
. gg E.
5% d
‘¢ |
' L”/ | APD 470 oM ReSISTOAL

(z-019) AE8-E To AEE-Lé

— APD fu/HP,E)Q
T ag-11 70 TI8- 18,

AC-12 £€~13 To Al-37




LeoR K 02/
| SHT. 7 oF B

y2-07 feov. B, 11, 12 £ /3.

“\WORIK TNSTR UCT ION: (conTD
ro 2699 A [conr’D) NoTE: FoR . /00/2

sTER . \R] ppp CAPACITOR ¢-90 /AJ FARAUREL To. /PF.)'/STO& K.
Fly L4 -007 CAL CEt, OLUF TiE 26V, .

oot Reo T oR3~ (/2] 4PP CAPALITOR. I,
pr oo T _T-0R4 — FARAMLEL. 0 RI

COM Pop BT STPE—'.

o ey, A vswa (00(242 —0Y kv BILIZI

co 2-2408  fwh. 1001041~ ‘or Rev 21

_/fﬂj@f} 157 CHHws £ . OMEY....
A TETA A &ﬁs S 2 - o/é

~0é /va B u511062 /WE 100129 2-07 137% S’// /2

/5 52—@0 &,

o 2-37771 PWA /@0/0‘// o5 REV A TP

“PHRTS _LIsT Cﬁr{)/ua»‘:..m.. I—
(TEM 2. wpE o0 242 Sc’h‘ﬁM// 7'/@ /5 20025‘6’3 5@%‘%////
Rewofks o |
STEP __@Q_Q.,_.JQM/.AM,,,A.72,_:...7._._..7ro_.-.A.72'-.—'20 (sorbER SIDE.



fewo o012/

JORK INSTRUCT ION: cconto | SHT. & oF ¥
2-377% (covr®), | o e
-/ -7 AT 0. - |
*0000000000000000000 .
K S
. APL JoMPUER
1’0000000009\)900990‘)004{0 : i AY2-7 10 A72-20

SOAPER SIPE

/| DEY T/F/(‘M wr) L/
L PETLEY Puh (ConpovErT SIpE) s (00241 06 Lev. B,
STAHLP t("os (so) DEA 5/05‘7 A5 Fb,_zm,wso | ~
A. ALl Pl s vsivg 100 nd2 -0 % Re 8. _PwB £, STAMF- Wi Feo. ,uos,
/636 1970, /982, 226974, 2= z‘/ég’ 1-3774. 1747

B. i) }7&0/95 vSIVG (00124 2= 0 Y Rep Il _PwB's | STAMPL wilt /:"00./1/55.
2.-2699 A, 2:-2408 23777~ | | |

C ALl _Pofrs 0s/ve  [001242- 0%  REV 12 o8 REV /3_,_517:% zu/w £lo_fes,
A-2699H , 2-29°F , 2-377%.

T AL FewelkEr. Assys. LeAuvid e LeTEST . femove 8.0 STHmP frel.
7O SOMIDING_TD TEST e ’ |




‘ =~ :l. r 171} . X — )
Fail REVORIC INSTRUGHUNS Jnaﬁ ECO_g&E " [Tilo) SHEET. ./ CF .. |

-1
REV|  PGS. AFFECTED  |PATE

| SEE NDTf EBiloc’ - :
UMBER . (20 (R l// A IA REV B '_pm-:p, BY. _37 6}‘7#)%@/9150 p— N\ o2\ sYT &, Fevovr QL5770 3117

ESCRIPTION Pop V6 GurRold £70. one: Y- € -29
MDPS 22X 23X APPRO. BYaJ.!ﬂ%U\[ Uﬁ—g

R LFFECTIVITY

PTI0H 07 REWORK

TE JATIE Forrow (MG
70, BRING THE 1004241 PwA Jo ConTRoMER JF TO

 FROM._Dowl REVe CORFEIRURATION S o o ot e D
By A STEPS. ARE Showal LEGIMVMING . WATH J00[29/- 0¥ RV 12 Ave
T LARE IV SEQUERCE, L . -
Q, 7o LrwoRk From A, Guers Conr(RURATION | FING THE [uh £ LIE
DASH Mo AMD. REV. LEVEL . WHICH APMYL T THAT SITUAT /042 AND.
UL PROCEDE FROM THAT [fLeir T | o o
D. Avy BoAt PRIOA T 120(29/-0Y oR USING: FAE LeARD.S
T pRICA 7o [00]1Y2- 0 Y KeV. 8. ARE. . TO LE SCRAFLLD. . ..

Leworrg oew FIE1ES STERS To BE HCCompPlsred._
-0& v, B

e e Swra men

o Fonew IvG £COS ARE  RERUIAEDE o
 FEO51630,..1970, 1982, 2-R69% 4, 2-2408, 2:3774, 1747 .. .

PRTTE. A ———p—

)T OBTAIV 1001291-0Y Rev, 18 PRAWWGE § LARTS Lisr. oo
2, INCOLPORATE £COL [630,1970,1962,2-26F79A, 2-27°8 £2-377%.

3o Lotk KI17T_ 7o (00429l -06 REV. B PARTS AiST - | |
Yo _PERFORM. NoRMAL ,M/;fx(/_/u@rsfufﬁ/uq , KTC PR 100/29)-0¢ Rev B\




LLEWeR T AL

EWORK INSTRUCT ION: conTD - SHT. 2. oF 4

/077? /. A30 THRO A33 And A4l rriv A Y4 mosT Al BE JDEWTICAL 6 &) ALY
L PAWTICOARA  ASSEMBLY, EXCEAT 2108/ €L {fz)o? Y) oR=-YNLL WHIOH CUr EEMIXER,
_=IF THEY ARE L 52-111.(2l0%- AEL) 4 $2-1 56 (2107 - 4L ok 210G~ ~YAEL)_
e dSTRLL W T TJoMPERS PR WIRE RooTING LIsT (PrgE 5 of FARTS L/rr)_
= IF THEY.. ARE A 520 (21of-ACH) VD §2-/§7 (2127 GH) hosT AL | _
R J’UMM&S As Forows. z - WI-C 70 W7-D [pEF. WoTE H ow mg;,/m()‘
U , - w9 Bro w9-A - |

- —

NoT £ 2Z...R3T MusST BF LoABED Pes skETCH 317 / 5}\}‘;%?5\0?7
i ‘

_ PWB._[o01292 - 04 REV, ,_g_,ﬂ”’_/f_%__?,gﬁ‘h/__é_ ) }‘9\(//////1/%

‘ S ‘_’_Q_m,’ 2 /%rz

/\/077.r 3 CFY PokARITY = MUST BE AS Spown or N
i SKETC I+ BEROW _STAMP. oR_ MHRK_PWB___ ,' | o
AS. SHowp . Pw'/oo/z‘/x 0¥ .Qw €U e MINL - :__-r"

Npre 4. AJJ« SEROVDANY OPAATIONS 10 B DomiE FuR [00I24)-06 KeV B

~A D20

~- 1Y N A e PN 101N/ Il\/ﬁ' " stk /:-1’0 /L/ 27 2_. B/E'ZO[U P(UA NC?, s




_ﬁ ' Pewoid K OI2 [
JORK INSTRUCT ION: (cowT D | SHT. 3 oF &
0 /630 _= PwA (0124 (z0Y  REV. IX T2 Kev, 13, pSING _PWB  (00/11Y2-04 [V &. .

e it aiin, Fasdors 8 @ >

sTerR|

epis v W 'ﬁ‘t pwmtr e vl W e

- e —— P ]

CUT : TRACE ABoUE fff‘p:mku BEsIDE A25-49 . (cmﬂw«'ﬂ‘v" SIPE),_

- STEP EZ:_,/ ApD Tompeh FRom A27-11 1o FEEDTHRY BESIDE.A 25%13.(cont. 517D
RUMVING WIRE UNDER A24 € A25. | |
| Ak 28 |

;

-

2| JoMPER

- AnnA N OD
,_OJV

' 'nnnE

-

¥V v ¥ W

[ cor mRacE

step (3] MARK _£co 1630 ow SoLpER SIDE_OF. Dol

o 1976 PwA 1001241~ 0Y Rev LT o ReviT oswG PWE (00 1242.~0% AV, 08,
CPARTS. AUST CHINGE . OMLY < o . omn '

L [TEM. 105" . wAS /v T/ e003Y . U3 7100123 .

P T R ereamase U ea ¢ Gmu  AErvESs

o, (982 fwh 1001241 - o4 REV 19, 70 Rev 20 vsip& LWE /o0 (24-2.-04 Rev. 08,
PARTS HLIST C’//’/}A/uc.;f“, oMLY e : : |

. o 1
e ITEM .6 . WAS "’7,«/ s2-11] €084 6L) _Lg_s‘,z-/%'(z)o‘?-w. 0R 2109-#9¢L)




Rewor K012 {

JORK INSTRUCT ION: ot - SHT. 4 oF 8

o r677A L. PwA. (02/Z ). 04 fey 20 70 05 L X, vsivg Pl 19042 Y2 0¥ Rey) & or Il
TS LisT CppwEESY

- YL KN R o

L JTEM A, s 2001243 ScHeATIe L2 200243 SCHEXAT/C o
2, 11EM 76. .  Ave CTO DEsIGMNATION W@ TS wAS ¥ 4SS —

. Prwotk IwsTRUCTION: T - |

Csrep ) Cor TRICE (soroEm SwE) AT AY]-F

st B eor qrieE (soroen S10k) BETWERN A1T-3 pwb AI7-4.
_ e B eor mpper (corponiiT SipE) ARNO T [EEP THEV .

_smp @ eur mRICE FMERQ VG FROM VROER 'A34 (Gom PorENT '5/z>,e-) BETIEEL /s
AZY -} Awb AI¥ALZ.. . | :

p Ly PR

o\ . . / W .

SoLRER NPE sonpEA SIDE 1‘(:9&#,,5%05’ ‘ Com P, - StPE _
O==" TQ o C')"' - 7‘8 0%?\":‘—‘—"1) C e qT B

- o (. o q .

< g o 3c | , > 4 A34 g |

o D S 13 Cd oA, ) d# >

o 5’7? CiP t . . %_A & S ¢ IZM
o o SLL o d‘ /oE--é’——O R

el...o o c > A

) o

CfUT TRAGE COMIWG
—J ooT D”m‘w/j;&w
o= - al 197

— AT -r“)[‘nF—

ceT TRICE Z c;tfngleic'f"




De-cwopic O1Z 1

JORIK_TNSTRUCT ION: cconto - SHT. 5 0 B

éf?gj (caurD) Pwis 001242 -0y ey £ ) ok Y, .. e
7R (5] ADD \ﬁzm;"t'/e, FRoM AY9-10 10 /)‘3"/ /.. COMI‘%A/.&WT S'/Df’) R
57‘5; [[% APD_JomprR  fRrom  A3Y-] o FEED TR ADTAerT T8 A36 - 5"(6’0///" 5/9»-‘_’?
P /‘}DD J’uMPL‘?Q, FROM . Al7-1 ro. /}/7 -3 CorMpPoptrT S"/Aé>,..,_ e

ADD Top PIA. FROM fm'Dn//eu Aognekar 76 A2-10 To A2-/2 éom/a 5//):) .
SIEr lZ\ ADOD JUMPER  FROM Aé -l ‘7o JIF-)E (soroxm S0, '
srer 8 ApD Jomper From Aé - 12 ¢‘ 13 70 Al-3G Gornin 5‘/»,&)

P

: APD ToM P47
6 \'A34-] To FEEDTI RV,

nnon N~ an

7 AbD JuppLR
.Al?-/ 0 Al7-3,

A
8 TJOrHPLIR

rn

‘Al £
AL 42 i 7o

X |
o) ) ’

| A4 W | | . )2 FEEDTHAL,

% s 5 |2PP Ter IR, | | g |

B PO AY9-10 To ATY-| ' o,

nnh non
U UV
‘.\l

JaVal-W a8
iU




Prwop K _olel

VIORIC INSTRUCT ION: ccont

\SHT, 5 OF & \

, 9495 A (eorrd) PwpB o01242.-0% KEV. 7 £/ ‘.DMU,/' - B \
"‘_\3.‘,{2‘1,0- | - . . ‘
o 1 22 Mg PN | s 1] peD (R ) 470 RESISTOSR
5 o S = a9 | Pl SE€-0619 FROIM A§?~é 7O
"3 s 5 i3 BEF-)E (compovrnT SI0E).
e g . o 00 .
Sy e o 6o |
’ 3-8 353
o c oo ,
o) Q
I (TN
< © ole
Se—sity [P
®© [ ‘0) 6
SIDE 0 ©
0 ©
¢ o |
A .
| 1.,) ' ADD 47O oM RESISTON

APDTv M PER
T 'ug-11 70 JIT-16.

‘/0 APD TvMPER
— Ag-12 £-13 To Al-37

(z-019)A68-E T A £5-4e



LaoR K 0121
\SHT 7 OF g?

g8 1/, /REI3.

\WORK INSTRUCT ION: (coNT:D
A=) 1699 A (cowr'n) NoTE: ForR /00/272 oY ReV.

sreP . \R| ppp CAPACITOR C-70 /,u FPARA LLEL 76
‘P/,u é‘/ oof7 CAP CER, Ol UF T35 7 26,

ApD CAPAGITOM IV

oo e e R {12
pro-eorT_1-0RY - = PARALEL TE RT,

PesisTol K.

COM Po,um‘)‘f‘ SPE.

o Ry A vswa [00/242 07 fev B2,

co 2- 2908  Pwh. 1001097~ @5’ Rev 21

_[’_MT} 1157 YN s OIS et v e T
A TETA & wps SA- o/é s 52—@04.. o

”’Go 2- -377Y pPwh /00/01// ~ 05 /PE!//J T -(% /?EIJB uﬂ/uG

"PARTS _LIsT C’fHHuat:__ I o
(TR 2. whE e 2413 . Se}ffm//ﬁa /S 2002583 Sekadh

/?mﬂé/cz o
1] AP Jumber AT227 70 A TA720 (so1DER SIPED-

/WB [00IRY 2-0Y ALY Z, 11,12,

STER



oo R 012.]

A/O/K INSTRUCT ION: tconTD . ‘4 SHT. & oF &
2?37’7‘7’ (corTB), _ . o e
o, ATZ N - - ' .
*0000000000000000000 .
fasvssesonsory’
. ADP ToMPER.
1,0000000600‘0900990000% . | | /9,/2.7 70 A72-20

SOAPER SIPDE

[ DEY T/F/(’AT /0/1/ ’/
L DERTIEY /%A (ConpovET SIPE) AS /00/2’//-06 Aev. B,
STAMR /:("os (so)DEA 5/057 a5 Fo,gxpa/s. | ~
A. ALl PwhA S uvsivg 10042 -0 ¥ ReY, 8 PwBE STAMP WITH ,eea /Uos,
(630 . 1970, /982, 22677 A, 1 2969, 2- 377‘7‘.\/747_,

B. Atk Pw/)'s pSIWG__(0012Y 2= 0% REY ;___4__.4' PwB's  STAMP witt Lo NoS.
2.~ z'é?‘?f) 2-2408  2-377%n | ' -

C ALl PoAs 0s/vG (001242 O F  REW 12 o8 /951/ /3, STaneL. Zl//]?* £CO_NeS,
2-269 794, 2- 2408 ' 2-377% . _

27T 2 AL /F,ewa,rxzz._ﬁgfzs_,_/f’mmf ﬂWkwaUF 4, 0 SRR LoroX.
7O SeWD NG TO  TEST »




el EVKC ‘RUCTIONS e
}ﬁ 3 REWORI¢ INSTRUCTIONS \p:r oD i i o e
SEE NOTE Ghlow) -

HUMBER /&0/2‘ z// - Oé

o
SHEET._/ __CF .02

e e e

T

[REV] PGS, AFFECTED -,‘(t.t:zr

~—
-

1
§
|

‘ ] )
REV 1;:3 FREP. BY, - ALe 6/?/‘)‘/'0/8/50 R YAR 7/ g, /°,_7A;[ QL. Sy ¥ 173

\
l

Bégcmp’rm.‘l f’%’& %"C’b»gmm Vi

onE: Y- & 77 T

MRS 2,19/ )( o | A;Pm BY:&%QL ;,/> |

i
1
i
%
|
{
!
]

UﬁrF TR TV | - ) .

—q“&-— -‘ i Bt [d

3BTION 0~ i“L\'m.

OTE AT I FO,U,.OL«J/;UG Lewor K /Pwur/f’ JIFS STEAS To BE HCConprisrtd_

L Te._ BRivg THE o014l PiwA Jo ConwrTRolfER UP TO =06 ;{’,1/ e

......... F/’OM Doww prVe CoRFIGUAATIONS o+ | . o |

f},AA STERS ARE Show sl E[C‘,MAJ//U(S‘ W/TH /00/2‘//— o8 Lev 1A /)//p
CAPE IV SERUERCE,

I
i
|
{
‘
i
t
|
!

g

!
i

Q. TO REWoRK From A, GmEr C"ouf‘/(’m?/)r/ou Espp THE PoA EPWE

DAsk Mo, Awb . Rev. LeVEL  WiHCH  AXRY - To ! 7’//)7’ STTUNT /oA’ AND
PROCED = FROM  THAT /%/,ur‘

]7 Ay E@AAD /3/1/0/& T |00(2Y/-0Y - 0/2 OSING FAEZ Eér/)/f’pf'
.. pPRIdA  ro /00/2‘/2 oy pPU. 8. /J,@r 7o BE SCANFPED.

CuE Fouew ivG ECOS ARE PEQUIAEDET | R
______________ FCO5 1630, 1970, /78’2 2-26%99 49, 2-24068 2 3774 XA

.. OBTAIN 10012 91- OA/ pru, 1§ DRALW VG f‘/ﬁ oS Lisr—. . -
9. JNCOLPORATE ECOL /630,]F70,1952, L-26F9 A, 2-2Y0% £2-3779%.

Zu_ [Lorh Ki1T. 70 1001241 -06 pi B PARTS LisT
o _PERFORM_Noppnt MASKING | STUFEING , KTC  PER 100/124]-0¢ P B

|



Lrweofre  OIZ ]

VWORK INSTRUCT ION: ccovro | SHT. 2 oF g

'07’,5’ /. A30 TyLL A33 amnb A4 ruev A4H mosT AlL Be JOERVTICAL s )0 S8

e PARTICOANA  ASSEMBLY | EXCERT 21081 64 $z)o‘i YL 0IR=YALL WHICH Cop EELIXER,
e SIF TUEY ARE AL 5 2-111 (2008 AELY puw 591 8C (2109 - 4L op 2105-4 A& ) .

e e 0STAML W T TJUMPMERS PER WWIRE RovTI1ng LisT (/%(‘f‘ 5 oFf LaRTS prr\
S NF THEY . ARE AL §2~//0 (2107 - /M/‘/)/)W 52187 (2109 - 46’) IosT AL .
S JoMPMRS As Fatows ;- WI-C 70 w7-D [per. /1077:“ &Y on fRCE J;‘pbf\
I B .‘ ~ W9 B 70 WT-A |

C e e n _ o , . \/"\/“L
o7 2. R3T MUST BE LoAbED Pré SKETCH : 3 /)[};/Wﬁ h \ '
e _PWB 001292 04 REV. 8,11, /2 er /3. | /) /77‘“7"/ 777
\' *—---\ERQ?’T{—— 57 /////////

VoTE 3. C89 Porariry /‘){)57‘ BE AS Spowr ort !
e SKCETC N, BEr0WO STAMP. oA MIRK. PwB__ ’ _ .
AS., Stowy, P 10013300 &Y € §Ia_ L

Ve T g ‘}_ A// jﬁ?ovp/py 0/04/0()7“/0/0; 70 BB Pons Jur (0042~ 06 KV B,

T T e e it Oy N A3pm s LS ale sl




Perooid K O2]

V/ORK INSTRUCT ION: ccowtp | SHT. 3 ofF &
0 /630 - PwA_ 101240 REv. /L TP RV, 13 4 056 PwB 10029204 [57 &

et i Sstte =

" b - t— e ettt &

STEP | COT  TRACE A BOtJE.FEFDT//)eu BESIDE A25-4  (compor LT SIrE).

STEP / ADP J’&Mﬂﬁﬂ‘. Fhom A 27-1] ro FEEDTHAY BEZIDE.A 23?:/3.((.’01%04,._5/_@4&;‘%(

RUMVING WIRE UNMDER AZ4 ¢ A25. : B ]
) A2 g Aas -
3 L d_p b
du/ 4 P
q 4 P\ 1p 2\ JompER -

(1) cor roicE

step (3] MARK _£Co (630 ow SoL DR SIDE_0F. LoARD._

co /976  PwA (00 1241-0Y Rev, (¥ T ﬂEU:/j_ UsIwG PWB (00 242.=0Y FLY, 0.8.*2 |

CPARTS. AIST_ CHINGE  ONLY o o . .
o TR 105" wAS (/w U o003y . 1S F/00/23 .

- tas e iea v mwm s f e e oo cmen e

ceo. (982 Pwh 100124 - 04 REV [9. 7o Rev RO vsIpR PWB (00 (1420 REV. 08,
PARTS LIST CHIWGE oMLY s o o
e ITEM 16 . wAs Do s2-11) E2108HEL) _Ls;gz-/y;(z/oq--yA Qg:;./o?-mgb

i

g
\, .

e
Lot
f

ot



- ,peu.m/@f( O) Z/

0P INSTRUC T ION: (conT0 ' oHT. 4 0 8

0 26794 1. PwA. (0035 OF LV 22 TP - 05 ) R, vswg PRB [22/2 72 oy fri) &or .
__.- TS LisT Cpars £58° | TS
LoJTEM 2.  wls 2001243 ScHewATIe L2 2.6@.27‘/3._fc'//mmr/a,-._-m__,\ |
- 2 1M 6. Ao CTO DESIGIMATION cHe BTV, wAS V¥ 45 45—
_ fpwepk lwsTRuCTION: - | . E \
srep (I Cor TRICE (5oLDER sipE) AT A4T-8 | . B
- sTE? _@ Cor TRICE (sorpeR SI0F) BETWERY RT3 pwb AI17-4. i
smep @) cor 7RICE FHERQIVG FROM VPDER A34 (ConPorEXYT s10£) BETWEER Prvs

AZY-) A A3¥ /X, - BRI . S t‘
.l\ ‘ r,'A b . )
SOLDER IPE sorbER SIPE 7‘(:9_»1:“,,5}10»‘:‘ Com P, SIPE
Q- - TQ ° . .
> 9
&) Q
S, 49 o
o  Q
S o
I !
8O

!
i
i
{
!
|
|
|
i
!
|
1
i
|

- | — RINCE COMIW G
. , Nevr TRNCE cor T ..

coT T/Q}}GE- Ct)?: Tk’.)if:{i’ [32 4o o 3 o0T [)’,ETU);L’/&'}J' .

N A G O 2. B,ET{,U)_;KLTJM /,)_,2‘__/_‘_ i A3 -/ {(‘ 1Z,




Pewoprc 0121

— —— - : a
\/ORK INSTRUCT ION:ccovtn | \gm—, s oF g !

c77 A /&wﬂ)) Pwiz 100 RRYZ -o0Y Ay ?F // orr Y, ..
e (B pon Tompen, oM AYG-10 10 ASY-. A
stE?P &) ppp Jomprr  froa A3Y-) 10 FrED Titrw ApgAcsrT 78 A36 - r(eaf/p f/‘,),ga)_
s (7] /oD JUMPER. FRom . Al7=1 10, A17-3 (CortpoptriT .57/>£>,,_,_ e
- ST (8] goD TomPpIA FROM FEFDTHRY ALTHOET 76 A2~ [0 TO /}Z—/z_@om/o 5/0:)
srer D pop Jomprr oM AE - To TIE /& (SesroEw s,
srer (B ADD Jomprn FRoM A6 =12 §13 TP Al-3F Gornkr S/px-)

APD TOoMPUIL

| 16 | A34-] To FEEDTIIRV.
CJ”—"’_
T w
> . f— — “r]
E p ~- o 5 ) é
> J:434 A35 G
w____g d ‘ . 0%2 5

7 ADD TOMPIR
A1) o Al7-3,

q ADD
q 8 | Forven
°q P N A2-12 7O |
’ ,f'-")?"'f'//fi),'
444 :/{\ < FEEDTHAL,|
by q
e ADD JTun Pk a
LN iR
C o)

AY9-10 To AFY-|

|

! -



Lrrop K _O1C !

V/ORK TNSTRUCTION: o

| SHT. & oF 5?

;-’O 2699 A (awyrb> PP 160129204 LFW T E /| _opky.

_ , L pes
, q ® “
\t?‘ (Wl 2 “J’""o 035_0
213 © s o 20
G o © o a0
201 © > 2 Ge
& o © () ¢ 9
:g o | © o oo
. o < o Q0
e =7 o o 89
[y & Qo0
o (<) o @
I < oo
o) © Q
o o Ofo
e o olo
o clo
o ® oy
1) © AU /S
o
' 0o P
o
o ©
¢ o
Q o
Q@ ©
{ =

N

T /8

P s |

APD JurMPER.

APD J’(//"f){“fa\?&_
AE-12 &-13 To Al-37

10

71 4g-11 10 TIE- 16,

/]

ppD (1) 470 REsISTOR

Pl $€-617 FROM AGY -4 7O
ACF- 16 (cmm/ﬂapmf SI0F),

AE8

ADD 470 /M /?53/57*0&?
(z-619) A6E-¢ T8 fET-H

//

e e e, e e



Lol K_0/Z/
\smt R
g 1/, /RE/3.

1

EWORK INSTRUCT ION: ccowTo
w0 2699 A (conr’d) NoTE: FPR /00/272 09 FeV.

fesisTol K.

sTEP ] ADD C'/}/A/?G/TD/Q. ¢ -90 /,u PAPALLEZ. 77;
Fly L4 -00%7 eAL CiR, +O1UF Y557 250,

ADD CAPACITOI. 1M,
FPAPALLEL To R

pre__1eol__ToR%

COM PO;UEWT' SIPE. "

7o Rey, A vsiwe [00/12FZ 07 Arv 01,12,

oo 2-2908 Pwh 1001041 o5 Rev 21

f.ﬁi@ff Lisr CHawg £ oLy . R o
yTEM 6 wps S A- o/é /5 52-—0«94.

ReV A 7o _-Oé /sz) B vsiwG PW/? 100129 2-07 ReV ,1/,12,1

/f@o 2-377Y PwhA /ao/of// 05"

‘PARTS LieT CHMPG L P
ITEM 2 s 200241 3. s KR 772 ,Li....ZQ“%ﬁ*E"&éﬁfﬁ‘
Rewol K3

STEP ADD. jm,%e, 122770 A 7220 [S@wﬁk SIDE).



,fﬁgu)O/(JK orz./

V/ORK INSTRUCT ION: teonto SHT. 8 0F &

)
=

 2-377% (corTB). | | e
- A7Z 0 o |

Y
*0000000000000000000 4 '
Reoee 2 |
ADP ToMPER

1100000000000900980000yy | | 575 1 572250
SAPEFR SIDE

[DEVTIEICAT 101 LS
I DPERTIEY LA Conpowr SIpE) As (001241 06 fev. B,
STANL ELOs (oDt Sibr) 45 Foliowss ~
A. ALl LA S usiwg 100472 -0 ¥ Red, 8 PwBE _STAMP W ITH ,&(30 /Uos,
/6306, 1970, /982 226 7T A, 2= 276? 2=377%5 1747 .

_ulé_._/?w/‘)s VSV (0012 2= Y RED // /Ozuz?j STAMPL Wil # /:ao Jes.,
2- 2699 A, 22408 2-377%.

L. Al PSS 0SIIVG  (00)242- 0% REV, L2 ok RV (3, Srans. W 0 Noss
2-26994 , 2-2928 , 2-377%.

JoTE 2 AULL /Fnuaf/r,cz ,A,s,gzs,.ﬁmuz,ef LeTEST . /f’/;wodf a.C. 577/M/° poro .
7O SEMDOIMNG  TO fFS/'a

|

e
b
L



e

me——

e NAKRTL &
Ed - .
L i

N TR R T
\ . ’
o *&“’.wﬂzﬁb %
e B S o " *
mem A*FM\ / BB TUEM b e 4 LT e |
e w s 5y
L © L e e ; e -
b | \ QMN' VT A [ 4 A G 5"*‘% e '; L% et el i ) {h&

= >\

e

1o

R R - Y1 ¥ S |
R \L:;,{ = Tt TUN VA

i

& e s ?
2 S T S0

m——ven N

TR -2
K22
XL\
04|

c ey gz vy

e
F et

96 PP

- A 2

E;— l.w*éwéf \ \
wf

s

;hf 1
G TR
C,‘J*‘A b

Waen ot R N

%253
SCOE R SANY
n;m;u%l\z

tﬁx@r ‘075\ W

o

P

. %u,‘

SYsTE s NS ECh i

Y,

£\ R) 2240

Ve uo

\\‘ﬁ.

R S B
ey S N
- e

-W’)’ ;“”\' bt "'V El N ,;’" o \
‘?"\2- \{n \\\\\\\ “‘“A“.
CUOY - BT
S

gz | L)

2¢Oy -t~ g2\
-S4
{6 \\

22t W \\mam;} P T

“1552
'S

. 3

D039~ i wtﬁ"ﬁ\\




®

I B e e e

- s e R VEmel 35 vt JY
oot SRE a7

AL PIWATR. J6

D R

g RAM TG

0 CRTT . FmtsT
L Ok apy) (1T7eR)

[
P -

W Roy, (2Hep D

N oM (236 x&)



(2%
‘(ﬁhg

/. N
\£x IV

} Mo TEOR
vooT

8 ADPOR Decope

Seves AL 230

boT B
INTELEQPT BsH - ByTo0  osdopues. (3N }
A2YTO  AcKUODEGE. T WIVe
EORLY Y
> BUs Pﬂlmn"v . (f”“&- 44~ 60) EQ -\
| SYS . Crocks™ T Bax QL USALT
BUS T OUT 100 . see,
> PV TOBOA -2~
' 8222
g0y
BA0D vt ¢ (7253 )
NOTT CoVTeILAL & 2257)
LOCAL Ack, T\ME ’}‘F}-)
DS € o WTROULa Rt 8218
7 SEeTiA cwwvel Vo, \ (835 )
| 2y 9296)
{21 %o
¢ ScRWL Gl Vo.@ (s )
L OCA L NPT CovTROL.
| gax&m)
OMO \SOLATDR.S ( 2 TVLh3)

ij Lsao)



L\3N

pusls oollgs ol © LY

TP Pwh 100119

Moty ik Y5°0 — 733

oy = — —
,J [} } [y ’) -n,\‘
¥ - s ) 4
7-9?/1’ T.o C 4 g ’;’:

U Ve / - ;
- r v . - ¢ L. o~ L
breT RATIE AN Lo Y4l A7 v« < PResVar

-

) }/’/l, to 540 Setrpud A7 !zl'i;b‘{ /y*/oc?lglé

AR Lo AS300 ¥, mS3 P .
AS3P6 A6 PRy

ASSPN  has 330t te AsS K (457)
ASSTIZ to ASSSI3 o AIBEN

Ty -+
A+ 2 5917 ALSO T Rop, FAOKS ~ y?ﬂ)? v
J 12 i oAr S elrle },};_/{:

A47FP17 o A7

ASTPN G A4 Pl -
ASYPIL o ASLPI3 to AL4PS
ALHPT 1o A2y PN

Hhhriz to Abictl) s A9 PIS

Nosildin Wde = ASSEI CPw P 14



