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Tech Tip M1l
Titte QUALADYNE 1540 SENSE AMPS Mgl
Al Processor Applicabelrty Author DON ZERESKI Rev Cross Reterence

lllllll Agprovel Cuucx pewey  Dew  6/27/72

The Qualadyne 1540 sense amps have had bonding problems. The unit i1s used 1n most
current DEC sense amplifier boards. The Motorola 1540 should be used as its replace-
ment when necessary Most of the defective units have been replaced during produc
tion These ware used in “WM1l-PF and 7 memories.

Since the Motorola 1540 units are in short supply, Production 1s only replacing
failing units and are not retrofitting all boards in all product lines. Machines

an the field that exhibit strange memory problems that can be localized to sense

amp problems should be checked for Qualadyne units with the following date codes. 7014
7016, 7020, 022, 7024, 7031, and 7032. These units may be defective and should be

repl. ‘ed as a last resort We are not suggesting & purge of all Qualadyne units of
the above mentioned date codes or future Qualadyne units.

Trtte H207E MEMORY STACX

Tech Tp MMl
Number 02

Procsmor Agplecabilety Author  TOM KARPOWSKI Rev A Crom Referonse
| | I I lll Approvel CHUCK DEWEY  Dew ¢/27/72

The MM11l-E memory will be using a new stack, RCA's H207E This stack can only be
used in an MM11-E. The H207 stack can be used i1n an MM1l E and MM]11-F.

Ttte MM11-E & F/G1l02 MODULES

TechTp Ul
Number 9

Procemssor Apphcabilety Avther TOM KARPOWSKI Ry ¢ Cros Reference
IIL['l] Approvel (yucx CeweEy Dews 6/1/72

ECO G102-00005 has been written tc make the G102 module capable of running in the
MM1l1-F memory. This ECC makes this module CS revision D. It has to be at least
revision D to run 1n an MML1-F This revision can also be used in MMll-E's. Please
see that your spares are modified accordingly.

11
Twls INTERLEAVING THE MM11-E MEMORY m.’ .:
AN Prossmor Applashdny Avther  JOHN BUZYNSKI Rev Crom Referenc
_|L l l i l l l Approvel CHUCK DEWEY Oew 6/1/72

Interleaving is simply addressing the msmory such that adjacent memory banks are
selected on alternate cycles. Thus, it is interleavable in 8K increments or blocks.
This is implemented by 1interchanging BUS AOLlL and BUS Al3L inputs to the memory between
the bus i{nputs and msmory device select and control. The memory being addressed, for
example, 1n & DATI mode is free to camplete its cycle after the MSYN L-SSYN| dialog
and as soon as the setup times for the bus are satisfied, MSYN L can be reasserted to
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Tech Tip w1l
VING THE MMl 1-E MEMORY (Cuntinued)
INTERLEAVI ( ~ 0

AN

mw Ayther JOMM BUZYNSKI Aoy "] Crom Reference
| 1 l ll Approvel  cyucx cewey Dem ¢/1/72

start a memory cycle in the adjscent memory bank wvhile the first semory bank is
completing 1ts cycle. A significant increase in memory throughput occurs.

In the MM11l-E the two address bits have to be physically interchanged on the back
Plane. It is alsc necessary to modify K729 control logic module to speed up the

SSYNL reset circuit. (Refer to ECO's MMUL-E ¥umbers 17, 19, and 20; M729 number 2;

and ECO M109]1 number 1).

Remamber, when troubleshooting an interlsaved memory, that successive addresses
reference alternats mamory banks.

Titte FIELD INSTALLATION OF MM11-E OM PDP-11/45 Teoh Tip nl)
Number 05
X Procamer Agplissbitity Avther  ANDY VEROETIC Ry ¢ Crom Reference
jl/CS ] | [ ] l Approwsl AXT ZINS Dew 6/7/72
HARDWARE
Existing M729 control must have BCO #N729-§@9F3 installed for operation on 11/45.
DIAGNOSTICS
All present masmory tests will run on the 11/45.
Tech Tip m¢l)
Titte FIELD INSTALLATION OF MU1-F OM PDP-11/45 \ oy
AR Pressmor Agplissbility AvSer  ANDY VEROSTIC Ry , Crem Refereonce
Inus 1 l l I l Aggrowal ART ZINS Dete 6/7/72

HARDWARE

Existing M7290 control must have ECO's #M7290-§89§2 and @#9F) installed for proper
operation on the 11/45.

DIAGNOSTICS
All present memory tests run on the 11/45.

PAGL. 2 OKMTAL EQUESRAENT  COMEORA TION
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Titte Toch Tip sl 1-TT
wil1-E and F MEMORY ADDRESS LELECTION AND INTERLEAVING Number §7

Processor Applicablity Author Chuck Dewey Rev @ Croms Reference

”l l l I [ l I Approvel chyck pewey  D8® 9/25/72

Address Se lection

MM]ll-E Memories have had two types of address selection modules. The M1J9 was the
oriqinal address selector and may still be found in some installations. The %4199
_auses i1nsertion of twe UNIBUS unit loads. This was corrected when the M1§91 was
introduced (ECO M1091-00001). Selection of addresses when using M199 is described
1 the hardware manual (DEC-11-HR3B-D). hd

Roth the MM11-F and MM11-F memories now utilize M1§9] address se¢lector modules.
Figure 2 shows the circuit schematic of the M1091 address selection logic. Figure .
show« 3 layout of that portion »f the physical module wvhere the addressing 1s

i« omrlished by insertion or removal of jumper wires. Table 1 lists the following

1 Bank Number - These numbers are indicative of the
fhysical system units of MM11-E or F memories.

L. K words - This indicates the word quantity for a
specific bank in thousands (K) words.

¢ Addresses - The inclusive (octal) word {(two byte)
addresses within a specific bank of memory are listed
here. They assume a non-interleaved configuration

d. Bits 17, 16, 15, 14, 13 and §1 Non-Interleaved
These columns show, by an X, that )umper which
should be i1nstalled in order to respond to a
specific memory bank addressing The 1. 0,

A, B, C and D correspond to the 1dentification
shown on the module, fiqure 1, and figure 2

e Bits 13, and #l Interleaved - These two bits
accomplish the interleavang for Mll-FP memories
and are to be used 1n place of their counterparts
listed for 4, above. When used these cause
modification of two 4K Banks so that their
addressing has the lower {odd) bank with
addresses ending with @ or 4 and upper (even)
bank ending with 2 or 6.
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Tech Tip .
T Lu11-E and F MEMORY ADDRESS SELECTION AND INTERLEAVING No ﬂll T
All mor Apphcabality Author chuck Dewey Rev ¢ Croms Reference
L l l l l I L wmuuwv Dete 9/28/72 |
Interleaving

‘rterleaving for MM11-E memories 1s described in Tech Tip MMI] number 4 It an only
te accomplished by system unit wire changes to the back plane. Refer te the ECO's,
> oted 1n the Tech Tip, for proper implementation.

uul1-F interleaving 1s accomplished by manipulation of 1umper wires on the M109]1 module.
. +se changes are shown 1n Table 1. It 1s a normal procedure for the production line
+  interleave all 8K segments of MM11-F memory on the i1nitial system prior to shipmenrt.

*crleaving of a MM1'-E with an MM11-F 1s not recommended primarily due tno the

t 1510Nn 1t creates s . troubleshooting a system of this nature. It als® creates
.,tomer misunderstanding sin.e the average memory cycle time specification, in thus
- _iti1on, would not be either the MMll-E or F but somewhere \n between.
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Titte Toch Tip  wm1i-TT
MU 1-E and F MEMORY ADDRESS SELETTION & INTERLEAVING (CONT ' dNumbaer 87
AN Processor Applicabeity Author n..ﬁ_‘ Crom Reference
l l I J l l I Agprovel ~,, ) Dewey Date 9/28/72
Tadi e /
on-T, INFLCANED |
Now-AnNTERLEAVvED MMII-F MM 1o E
Mp Rie MMIILE Me mocre Memogy +
JC Appg(:.<f s 17 jie 1S 14 /] 3] »
1 K Woabps Feom To P B ] = ciojala igle;
) -4 P00g068 0:7776 ' k' ¥ |n X X [y VT x| |4
2 4-8 020806 03776 X ¥ [V XX | Ix %
3 8-12 040084 (0577746 Xy Ny X vxl Ix LU
4 12 - 16 oGessr |07 Y ¥ XY % rp Iy x |
£ re-29 196868 |1 1776 | ¥ yy X o x| ¥ X x
6 20-24 120008 |137776 | y ¥y yx  abprh o x I
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Ls MX)N KSn eR KTt Xs Requrass '
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T.tle [Tech Tip -

'We L AA FPROR~ CAUSED B DL (R INIT Ob MML1-h, .. M. - [Number ...

ANl Processor Apphicabelity Author o verost:c 'L.lirkhut Rev 3 Cross Reference
| | L L [ | [acorowstareoin Dew . -

A .r +¥ist with the 4Kk=8K PDP-11 memory (MM1l1l-%, MEIl, ™MMll-lL. tha* yjear t .

M o dware dita ¢ rors, Lut disappears if every word 1n BENOrY S o ngsnd., The §r b~
4 a1 when: ver Initialize o DCLO occurs during a memory cy:le. This tuir- t@ U
€. 10 drivers at the wronj time, leavihq sofw cores in a poart:ally swat b1 ° ot

™ if-cele ‘ted cores contribute large amounts ~f nnise when acre-sant otter w 1l

1" *ermittent failures

) V] .rr.n< Jur.ng a memor) cycle can be eliminated 1f tle power fa.1 tra; . .ot
pr 1 ;. The towrer farl tra; sequence shou.d turn off any peripheral that r.are
e - ~ memery (individually, not by using INIT) and halt the prore<sor befare LCL ¢ W

¥ . ‘.ncec of 'NIT occurring during a memory cycle will be reduced af software v ' 1
. .ni *he M<FT Instruction, particularly inside tight luops. The condition nf talt
‘. trd corrs an be cured by accessing every word in memory to acsure all cores an

.3+ -wit_hed. nce this 1s completed, data may be read and written normally.
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T Mll-K, L, N, and Field Problem -ummary Number TT-9

AN Prossusr Agpheshility Auther [, p,ckhut Rev Crom Referense
' ; l l I I I Approvsl . Devey Dew 11/20/72

Te.' Tij] + a sussar; f fie d jroblems and their -olutions for the MM1l-¥, L, M, ard
mories wl ¢! are found .n M¥ .l which uses only MMIl-1, 11705 and 11/10 which use MM]1]-r
11 6¢ or.y aud MMll-. (vK , il 42 whi L uses only MMIl-l (Wr), and 11/45 which uses «nl,

Fr ).
nanar™ Mo» 1 o« cat.ohs ald Altered
.uring towrr Fail

The ontents may be aitered wtile running Fower Fail Diagnostic or
y simply turning the macthine on and off. ECC G231-5 solves this probler,

Yemories 10 not have tc be swapped as
+ system all 3 modules

a ' yet'er thiit 1 s'. ,¢ ] 1V~ a4 serial namber stamped on side 2 of
ach. modu e. This rumber 1, te same on all 3 modules and 1s strictly
or i1=-house test purpoies only. The memories can be and should be
41nt s ne 1 a module swar basis 1nstead of a system basis (stack not
v v L amyway . The ~vster serial number can be used 1n a ~ase w ere
uch .wdf} iny has taken place and now the modules are to be put _ack
+n their rrijunal confiquration. By matching the serial numbier, each
»ysten  arn be reunited and a lot of adjustment time can be saved.

what adjustmrts to make when 1 module 1s swapped.

wnen anyone of the 3 modules that make up the memory system i3 swapped,

+he strobe adjustment must bLe made to ensure system reliability (When the
110 moduie 15 swapped, 1t has the strobe pot but the setting cannot be
taken for granted) The procedure to us~ for strobe adjustment 1s as fcllows-

1. .t strobe adjustment 15 too far off, LXAM and DEP may not work. To get
trobe 1 the ballpark, sync on pin CU2 of the G110 model (signal REAL H) -
and Test Poant S of EOS pin 9 for straobe. Press EXAM rapidly and adju-t
strobe u. 1ng jot on Gl10 for a 250 ns delay from rising ¢dge of READ i tou
1s1ng edge of strobe. This should allow diagnostics to be read 1in.

' ad ® rst "ance “o1se Diagnostic (W.C.N. should be used not a Branch >I . F)

431 Address .00 and STAKT or Load Address 202 to select the desired bank.

“ Y€ ol p.n (U2 of Gl10 (signal READ H) while scoping Test Point S or EO0S

i n s for strobe and margin stmobe by turning pot CW until the diagnostic
tails and then CCW until it fails. A complete pass of the diagnostic should
b+ made {(within reasonable limits for large core systems) at each high and
lo. end point to ensure that is the true end point. Notice the time from
th. leading edge of READ H to strobc 1n each case. The total strobe window
shruld be 40 ns or greater and set strobe in the middle of the high and low
points. If the window 1sn't at least 40 ns, then the entire syster shruld
b+ changed because margin problems can only be dealt with back at Module
Fepalrr Depot.

17ue dure 1% graphicelly illustrated and er-lained 1n the MEMLL, MMID

11/05, and 11/40 manuals.
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Title MMll-p, L, N, and S Freld frotlem  wroany crtar ow Number , .
AN Procensor Agplicabelity Author . e Rev P Cross Reference
I J l l l l I Approvel LR TIEN Date 11 .. .

4. OLC mesory stack threshold jroblew

Som: IEC or WCA memory stacks oi. stack 1dentified by label cn sade O
have a thresheid jroblem and will not omlbat

~omr may have RCA stickers
the normal threshold marqins.

In order to ur¢ these previvusly ¢ Jected

sta ks 10 production, the cense (liCu.try on the 110 was modified,
In the facld, 1f a swemON <tack 1 swajjed a3 1t 15 & DEC -tag b, the 1l

module should ta checked to <o
this 18 ¢« non-Field effect 1o

1f 1Y 08 1 an~talled. If 3t st and
. & Gl mdule with that Ly stculd Le

obtained from the Maynard Moriuit Mpe.r ‘«jot. The new LEC tteca may oy

~ay not have this probler and [t Lauly will cperate properly wvwvern it it

d s, How *wr, with larg syatem:. or >« xaral Nik (UMA) devices, intermittsnt
farlurcs may ‘2 ur ownr a lony joriod of tims
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""" LM T s kL MMITE, MMLDY o Ml MR RTE :::: -‘o‘n] ]
AN Processor Applhcabiity | Auther Cat e R o Crom Aeterence
L1t | [Amsrovet . sy Dewe 13/1./7:

v ¢ t.oming Tech Tip will attemgt to clagity the confusion regarding the FUG status tor
c o WPl . MM1lY and MNLIL remoTies.

-.‘ - Il .

L. e 1 ar tatune there will Do tw sepn rate typ-s of 110 Moduls~ in the taield The t.r t
tvge t 118 Module 1s an tich kevision O W duly which already emists in the lield. 7Tl
. g type of mdule will be an Etch Revasion b,

t -1 . Lot 1o possible to ECC the Ltch Revision O Module so that 1t will be ele trically
iwis to the 1t h Revasion E Mndulc. Por this reason 1t has becomr necessary to « rreate
ta o1v1 te itn of enquneering drawings to cwr the tw different modules.

T. o1 unecring drawvings for the Etch Revision ¢ Module will have a circult schimatic
“i1n<t F witr one numeric digit foliowina. Fach FOU released wil] incremnt the
et it iy ore {(a.e. b, E2, B3, and «t ..

1t rirgd deawings for the Ftch Revisior L Module will haw a arzut schevatic

' i1 % 4 ljas haracter starting at ¥ and continuing sequ ntially 1 e. F, M, J,
LY .
te 2 . 4 ' 1t Loat Lnows the Tevisicr. for tae two GlIG Medale
WPttt . mvisaon © Gl1P 1tch mvisaom F
¢ Ne. LI mewision ECO N . T T Tsewision
e i = W) A Gllu-0" W ¥
P- W L Gi110- wil "
11r=L00 0 N A
9 I AR R hA
1= Jod D
dlre )y !
T Y ) i-1
wla =G O~ | P}
wl ~C°O0N L-1¢ * te Thare ".ave Leen @ Numar ! kten
11 <7010 Y L Mmv  madules shapped that wre
s u-0uk2 -5 marked Rev H and .1 the«  sh uld

have Lron sarhed ! ke k) ani k4
texjcectively.
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All Processor Applecabiity Author ;. Cable Rev Crots Reference
L L L ] | [anerovel . pewey Deste12/12/72

~231 Module

There w:ll also be two seperate types of G23] Modules in the ficld i1n the near future
ter this reason 1t has become necessary to create two sets of engineering drawings.

The first type of G23i Module will be an Etch Revision of C. All future ECC's for this
module will use a circuit schematic revision of E with a numeric digit following.
Lach ECO released will i1ncrement the numeric d1qgit by one (1.e. E4, ES, E6 and etc.).

The second type of G231 Module will be an Etch Revision of E. All future ECO's for
this module will use a circuit schematic revision with only an alpha character as a
designator starting at CS Revision F and incrementing thru the alphabet (1.e. F, H,
‘., K, and etc.).

Below 1s a chart that shows the revisions for the two G231 Modules.

G231 Etch Revasion C

LCO No. CS Revision Stamped on Module
G2131-0001 c o
G231-0002 N/A N/
G231-0001 c-1 E
G231-000%5 1 E-1
G2131-0006 2 E-2
G231-00Q07 3 J
G2131-0008 3A A
6231-0009 E4 Ed4

G211 Etch mevision E

ECC No. CS Revision

G2131-0004 F

Refer to POP 11/05 Systems Tech Tip #14 for a detailed listing and description of
memory ECO's.
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Tech Tip l
Title ‘lew MM11 Option Desiqgnations Number MMll TT L)
Procsmor Agphashility Rev Crom Reference
Al Author D_Dackliad - 34—
[ l I I I l I Agorovel . [.ew Oste 1710/

T3 tech tap 15 to define the new variations of memories that are i1n existence
and how they differ from the present MMll-i and & memories. The MM1l-L and S

are defined again for reference.

MMl1-L (8K X 16, 90C ns)

It consists of a Gal0, G231 and H214 and is used on 11/05, 11/10, ME1l-L and 1! 40.

MM1l-5 (8X X 16, 900 ns)

This consasts of a G110, G231, H214, and a system unit. It is used on 11/35, 11/40 to 11/45.

MM11-LF (8K X 18, mempry paraity)

This consists of & Gl09, G231 and H215 and 1s designed for memory parity. It plugs
inte a MF11-LP.

MF11-1F (Farity Ortion)

This i1s a memory parity option that consists of a nine slot backplane, one MMl !}
and one M7259 double height double width memory parity controller. The backplane
can accomodate three MMl1l-LP's. Thas option is used on 11/35, 11/40 and 11/45.

MFll-L

This 1s a memory option that consists of a nine slot backplame and one MMIL-1.
It can accomodate three MMI1l-L and 1s used on 11/35, 11/40 and 11’45

MBll-S (BK X 16)

This 15 a special 8K X 16 memory with a 850 ns cycle time and consists of a Gl10-YA,
G231, and H214-YA. This memory 1s used only on 11/45 and exists 1n very limited
quantities.

Gl09 YA (for reference only)

Module used only on PDP1S memories.

It 1s 1mportant to remember that the modules mentioned i1n the above definitions

are not interchangeable with a similar looking type 1n another cateqory. For example
a G109 1s not interchangeable with a G110 nor is a Gl10 interchangeable with a G110 YA

Whan a memory module is replaced or swapped, it should only be replaced with the exact
same module type, even though ancther type may appear to work.

Page 12
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Al Processor Applicabelity Author B. Dimbat Rew ¢ Cross Reference
| | | | | 1 | [Aeerovsl . pewey Date 3/14/73

MMIIE and MULF memories cannot be installed in the 11/40 box. They cannot
be installed in BAll-B/D/F boxes. They can be used on the 11/40 system but
only 1f they are installed in an 11/20 type box (BAll-ES), which has 1ts own

power supply.

MMI1E/F's, installed in an 11/40 box, will lose data during the power down

sequence.
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Yoch Tip
T't'e “-‘411 -~ ’ N mmly Addl’t’ch A“NL‘\" m l n“ .1 l
Al Processor Applicability Author ; hn Alster Rev g Crom Reference
l L l l l [ l Approvel 3. pDimbat Deste /)73

The diaaram and tahles supplied here are to

a1d F/S men when they are troubleshooting

M11L, = & A memories by relating the drive signals on the G23] with the addresses that
Jenerate them.
G231
U, ADDRESS
- XS1%
E40 -
13
E£22 EV?
12 Tatle A
11 EJ4
10 E3l XS99
XPRD?
29 - (Read)
— E46
E43 XNWD?
27 (Write)
L XNWDG
”
" > YSP
— L28
¥5 Tal |+
L2)
é (Aead)
— E8
2 YPRDO Tat 1.
. - YNWD?
L]
(Wrate)
vl
YNWD§
-
o
' 14

mmi- 775 -1y

oo e e




FIELD SERVICE TECHNICAL MANUAL

Option or Deswgnator

1280 (]| '68n 1880 (]| 368n [] MM
Yoch Tip
Tile  wMi1 1, 5, & Memory Addre s o ode Number MMII TT 1)
Al Processor Applcability Author  ; aiston Rev Cross Reference
l l l l l l l Approval . | mbat Date , ,; 7,

All 1,A10m1JA1i=1,A10=@]A11=0 Al0=1 JALQ J,ALll=9
Al3=1] Xs15 X<id X-13 X~12
Aldxl E40
Xs10
Al3=13 X£1l1l Xs09 Xs08 TABLE A
Al2=0 EN? —_—
Allef] X807 Xs06 Xc0%5 X504
Al2=1 B34
Al3=0} X (3 X-C2 xs01 X500
Al2=0 E3N
| ] |
AOi=1,A07=1 P AO& 1,AG7=0] AOB=0,AL7 ANBR=0,A07=
XIRL7 X1 RL& Xt KD* Xi K. 4
Fead O 1 t 40
ye .
XFRD3 Xf W3 X! RD1 X} RDO
AO0Y D
t 4]
TAKR 1 W
XNWL 7 XNWDX: XNWLS X'Tal 4 -
Apite [209=1
t 4o
4
Xowt 3 XWL 2 Xr.WD1 LA
avI-0
14
1 1 {
PAGE . OF PAGE REVISION » HPUBLICA] ION DATE
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1 v s W T
Tite ‘SHLE. L Memory Address Decode :‘:c:‘m-'p MM TT 13
—
Al Processor Applicability Author Alston Rev ¢ Cross Reference
l l l l l I Approvel .. Limbat Dste ' : !
TABLL
ADS=1,A0d=] AOS-I.A04=OIAOS-0,A04 ALS5=C ,AU4 O
YSO07 YS06 ] Ys0% 1504
AQ6=] Fa28
1
¥S03 Y502 I Y501 Y00
rOG-O L23
_ | A 1
TABILE D
AUz=1,A01=1]A02=1,A01 C]AO2e ,A01=1]A02=0,A01-0
YEk.? YPRDE YIRS 14 kDA
redd qaQ3a] 18
YPRL 3 YPRD2 vFhal 1§ RI
AO3 U £y
1ite YW 7 YNWDt Y LUWLS ' amot
03=]
YNWD] YNWD2 YNWL1 YNWDU
ros-o £
| 1 |

(8 16

M- 778-76 (1

/
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~ | FIELD SERVICE TECHNICAL MANUAL | Option or Dessgnator
[ D i
- 128n (]| 168t fod | 188 (J] 3een [ MO OPTIGE

g4 800 BOL

Title Yoch Tip

""" MML1-D/TP Memory Backplane Number aev] -

Al Applicability Author w;1);am Atmr' \ Rev g Cross Reference

[ l | I [ l l Approvel wy111am DumbafJYOste 8-5-76

The MM11-D/TP Core Memory Manual states that the G652 (mother board for the MM11-D/DP)

1s 1nserted i1nto a "Unibus Backplane®. To elimunate any confusion, the "Unabus
Backplane” 18 the modified backplanes DD11-C, D and P used an 11/04, 11/34 systems. Other
Unubus Backplanes, such as 11/05, 11/35 and OD-11B expansian backplanes are not
carpatible with these new mamory boards.

Tech Tip
Title MM11-U/UP MEMORIES FAILING HIGH CURRENT MARGINS Number MM11-TT-15
Processor Applicability thor Rev Croms Reterence
Al Au Jim Holchrby -_—_—ﬂ_—‘
[ I [ [ [ 1 L Approval | ee mcmﬁq Date 9_13-76

=~

Many reports have been received fram the field concerming mamories failing hagh
cuwrrent margins and module set i1ncanpatability (1.e. unable to swap modules).
Investigation has shown that the 1nhubit margins are not properly centered, which
ocould cause marginal operation of the mamory under conditions of high drive currents.
An EQD (G235~0009) was generated to correct thas problem.

Therefore, 1f a mamory exhubits these symptams, do a visual inspection of the G235
for the BAOD. A quuck check for tne EQD 1s:

1. Place G235 camponent s1je up and fingers toward you.
2. Look at right hand side of module 1n large etch area (see drawing).

3. If resistor R103 (75: 1W) which 1s across bottam of large etch is not in,
EQ has not been installed.

Thas BEOO should be installed before attempting massive modile swap or option swap.

© G335 “(4K XY De ©
A L e X0
[
r
| G-
5]
71-—'
M MR103 ;
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Tech Tip  Mmq1)
Title pq11-U/P INSTALLATION Number 1
Processor Applicabihty Author 3 g Rev g Cross Reference

| L1111

There 1s a prablem 1f more than 64K of MF1l-U memory 1s installed 1n the
new type expansion box (BAllF) with power distribution harness 7009566 .

When the second H754 power supply 18 installed, the jumpers must be removed
fran the power hamess. The jumpers connect P2 pin 3 to P5 pan 3 and

P2 pin 14 to PS pin 14. If these jumpers are not removed, the two(2) H754
power supplies are connected in parallel and i1t 1s possible to damnage ane or
both regulators. The reason the jumpers are there 18 to allow us to i1nstall
the mamory backplane anywhere i1n the cabinet.

X [ Approval | ee mcklmqo"“ 12-14-76

Thus informatian 1s not 1n the installation procedure; however, 1t can be
found in the POP 11/45 and 11/50 Systam Maintenance Manual (DEC-11-H45SM-D-D)
Figure 8-5, power distribution schematac.

Tech Tip
Number

Title

MM11-E TROUBLE SHOOTING AID MM11-TT-17

FS Offce PITTSBURGH,PADste7 JUNE 77IRevmon 0
Mg /Sup Date Cross Reference
Approval JINA HOLDERBY pae 15 JJUN 7P

Author

Ay e

MICHAEL BABCOCK
Processor Apphicabulity

THE FOLLOWING IS INTENDED AS A TROUBLE SHOOTING AID FOR THE
MM11-E MEMORY

ADDRES

MCMonY
SELELT
'l

Y SwiTew
R a® AND

wR I\ T WwWRTC w RV
Bl7|b|is{y|3]2)12

Y DA veRr
READ AxD

® Switew
READ AvD
w A, vE

T IR ]

X DR vER
neSd AN

)= %30
1w ¥s1
2 152
3mxs3
Yo xsYy
Savxss

G X 0A B’ Y5 W § V)

oW xs6

X AND Y DRIVER SIGNALS
(1.e. YPD§ FOR

X AND Y SWITCH SICGNALS
(1.e. XNS# FOR

1m=xDA

29=xD2

3@2 x03

“4* X0

L) LYy

7V 31178
X

L‘.‘ Y 51
Z2eg” Y52

109" YD1
20 TD2
3w Y03
Y0 YDY
5w’ YOS5
b YO L

Tm* YD7

Nold31IE 34A0 |0

ARE POSITIVE FOR READ; NEGATIVE FOR WRITE
READ; YND§ FOR WRITE)

ARE NEGATIVE FOR READ; POSITIVE FOR WRITE
READ; XPS§ FOR WRITE)

YDS - YD3 ON G226 SLOT C#3 XD§ - XD3 ON G226 SLOT CP2

YD4 - YD? OM G226 SLOT F#3 XD& - XD? ON G226 SLOT F#2

YSP - YS3 ON G226 SLOT C#) XSP - XS$3 ON G226 SLOT C#2

YS4 - YS? ON G226 SLOT r@)3 XS4 - XS7 ON G226 SLOT F#2
PAGE ;g
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FIELD SERVICE TECHNICAL MANUAL Option or Designator

- MM11
Eina :
4 e el b 280 (3| rese X | wen 3| 3¢8e [ MEMORY OPTIOM

Tech T
Title  MM11-F TROUBLE SHOOTING AID  C(CONT) Nombe,  MM11-TT-17

Author MICHAEL BABCOCK FS Otthes PITTSRURGH, Pilyie 6/17/77 |Revision O
Processor Applicatul ty Mgr /Sup Date Cross Reference

Approvel JIM HOLDERBY Date 6/17/77

Al

11

LOSS OF A BYTE = TROUBLE WITH BIT §

LOSS OF 1 (OCTAL) IN EVERY 20 (OCTAL) LOCATIONS = BAD Y DRIVER

LOSS OF 20 (OCTAL) LOCATIONS IN EVERY 200 (OCTAL) LOCATIONS = BAD Y SWITCH

LOSS OF 200 (OCTAL) LOCATIONS IN EVERY 2,000 (OCTAL) LOCATIONS = BAD X DRIVER

LOSS OF 2000 (OCTAL) LOCATIONS IN EVERY 20000 (4K) (OCTAL) LOCATIONS = BAD X SWITCH

ANY DATA BIT DROPAGE OR PICKUP IS PROBABLY CAUSED BY THE Cl102'S

DATA BITS 0-3 G102 SLOT D@3
DATA BITS 4-7 G102 SLOT D62
DATA BITS 8-11 G102 SLOT E@3
DATA BITS 12-15 G102 SLOT E@2

ADDRESS BIT § = BYTE SELECT DURINC DATOB

ADDRESS BITS 1-3 READ DRIVER WRITE DRIVER

3 2 1

0 0 0 YPD§ YND$

0 1] 1 YPD! YND] SWITCH/DECODER A

0 1 0 YPD2 YND2 G226 SLOT C#)3

0 1 1 YPD3 YND3 . .

1 0 0 YPD4 YND4

1 0 1 YPDS YNDS SWITCH/DECODER B

1 1 0 YPD6 YND6 G226 SLOT Fé3

1 1 1 YPD? YND? . o
ADDRESS BITS 4-6

6 S 4

0 0 1] YNSS YPSS

0 0 1 YNS] YPS] SWITCH/DECODER C

(1] 1 (1] YNS2 YPS2 G226 SLOT C#)

0 1 1 YNS3 YPS3

1 0 0 YNS& YPS4

1 0 1 YNSS YPSS SWITCH/DECODER D

| | 0 YNS6 YPS6 G226 SLOT F#)

1 1 | YNS? YPS7?

DEC CONFIDENTIAL
This document i propretary to Digetal Equipment Corporation and 1s intended for uss by its Field Service Orgenization only
For information on writing or spproving 8 Tech Tip, see Admunmstration Tech Tio Number 2
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T tle

MM11-E TROUBLE SHOOTING AID (CONT)

Tech Tip _ -
Number MM11-TT-17

Author

MICHAEL BABCOCK

FSOtice PITTS., PA

Date 6/17/777 |Revision 0

Processor Applicabslity

STy I

|

|

Mg /Sup

Date Cross Reterence

Appioval JIM HOLDERBY Date 6/17/177

ADDRESS BITS 7-9%

9 8 Li
0 0 0 XPD# XND§
0 0 | XPD1 XND1 SWITCH/DECODER A
0 | 0 XPD2 XND2 G226 SLOT C62
o 1 1 XPD3 XND3 o -
1 0 0 XPD4& XND&
1 0 1 XPD5S XNDS SWITCH/DECODER B
| | 0 XPD6 XND6 G226 SLOT Fé2
1 1 1 XPD? XND7 _ _
ADDRESS BITS 10-12
12 11 10
0 1] 0 XNS# XPS@
0 0 1 XNS1 XPSl SWITCH/DECODER C
(1] | 0 XNS2 XPS2 G226 SLOT C#2
0 1 1 XNS3 XPS3
1 0 0 XNS4& XPS4
| (4] 1 XNSS XPSS SWITCH/DECODER D
1 1 (1] XNS6 XPS6 G226 SLOT F@2
1 | 1 XNS? XPS7?

Title

e

M7850 S SYN DLY ADUUSTMENT (MM11-CP, MM11-DP)

Tech Tip
Number MM11-1T-18

Author  JIM HOLDERBY

FS Othice MAYNARD

Oate 9-23-77 |Revis on [ |

Al

Processor Applicatnlity

I e |

Mgt /Sup

LEE MICKLE

Oste 9-23-77 Cross Reterence

Approval

LEE MICKLE 4,"Date 9-23-77 | M785¢-TT-1

THIS TECH TIP APPLIES TO MM11-CP AND MM11-DD.

rqr

CROSS REFERENCE M7850.

20 DEC CONFIDENTIAL This document 13 proprietary to Digeital Equipment Corporation

EN 11908 12 R277 (70YV)
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FIELD SERVICE TECHNICAL MANUAL Option er Devgrorer

- r: ‘NI MM11 -
IEﬁLJ[;‘Eﬁu 2o O wee | wee O] e O
IT'"'J&MII-C/D Expansion Restrictions lzmml-”-lil I

|A.nnor Russell Radkiewicz | F$ Otes Chicago Dist gge 2/10/78 [mevaen O j
Proceusor Applicabehity My fSup Dete Ciou Referonm
Mo Acorovst BOB RETCHARD Daw2/18/78

There is a restriction of (4) MM11-C/D core memory modules that can be used
with a single H754 regulator or H777 power supply. The MPL11-C/D powver
requirements are:

ACTIVE STANDBY
+Sv 4A 4A
+20V 4A 0.8A
‘-SV O.SA O.Sl

Note: The MM11l-C (8k words) and MMll-D (16K words) both have the same
currents. The H754 +20V, -5V regulator has a limit of 8 amps total cur-
rent, which means the sum of the currents at +20V and -SV cannot exceesd

8 amps. THE H777 CORE REGULATOR PROVIDES 6AMPS AT +20V AND 4A AT -5v.

Examples: +20V -5V +20 -5V
A, 1 active 4A .SA 8. . active a4 .Sa
3 stand-by 2.4A 1.5A 4 stand-by J3.2A 2A
6.4A A 7.28 2.5A
TQTAL B.4 AMPS JOTAL 9.7 AMPS
CONFIGURATION IS ACCEPTABLE CONFIGURATION IS NOT ACCEPTABLE wWlTH ONE

H754, BUT REQUIRES TWO H75&.

MAXIMUMS FOR THE THREE BASIC EXPANDER BOX TYPE§
BAll-K (1 H754)-(4)MM11-C/D's
BAll-F (2 H754°'s) ~(8)MM11-C/D's (4 per KH754)

BA11-L/H777 _(4) MM11-C/D'S(WITH OPTIONAL CORE REGULATOR).

DI CCONIIDENTIAL .
Th s ducun nt is propactary to Digrtal Equipment Corporation snd is intended for use by its Fueld Service Organization only.

For information on wriling or spvcving 8 Tech Thip, sce Adiminsication Tech Tip Number 2.
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FIELD SERVICE TECHNICAL MANUAL Option or Desgnator

MM]1 1

1280 [J | e KF | 1880 O] 38 (O

Tech Tip
Title MM11-LP POWER-UP Number MM11-TT-20
Author BOB REICHARD FS Ottcs PMasat®  Dawe /7/sw/sr [Revion O
N Processor Applicabihity My Sup MD". Crom Reterence
3s| 4ol us|s0|ss Approvel B, RE1CHARD

IN SYSTEMS USING THE MM11-LP MEMORY, THE PROCESSOR MAY OCCASIONALLY FAIL
TO RUN ON POWER UP OR AFTER POWER FAIL. THIS IS CAUSED BY MSEL INITIALIZING

IN THE WRONG STATE.

ECO G109-0016 HAS BEEN ISSUED TO CORRECT THIS PROBLEM., THE REQUIRED REWORK
TO THE G109 IS IDENTICAL TO THAT FOR THE G110, PER FCO G110-5-0023.

THIS TECH TIP 1S ISSUED FOR ADVANCE NOTICE THAT AN FCO IS PENDING.

MOST FSE'S ARE AWARE THAT THE G110 AND G109 ARE ESSENTIALLY THE SAME MODULE
AND WILL REALIZE THAT PROBLEMS AND CORRECTIVE ACTION TO ONE WILL APPLY TO

THE OTHER.

DEC CONFIDENTIAL
This document s propretary to Digrtal Equipment Corporation and 18 intended for uee by 1ts F ieid Service Ovgenizstion only

For information on wrting or approving 8 Tech Tip, see Administrstion Tech Tip Number 2
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ECO SYNOPSIS pages are updated and published continuousty n conjunction with the
nsusnce of ENGINEERING CHANGE ORDERS for all DEC products and are avaisble

-~
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Engineering Change Order Log

-

upon subscription trom

DIGITAL EQUIPMENT CORPORATION
FIELD SERVICE INFORMATION CENTER
MAYNARD, MASSACHUSETTS 01784

EQUIPMENT
CORPORATION

WAYNARD MABSACHUSETTYS

b s

€ECO SYNOPSES FOR LOGIC OR OPTION

MMII-E

PUBLICATION DATE
OF THIS SYNOPSIS PAGE

POP-11 MEMUKY

PAGE
REVISION

PRODUCT LINE

POP-11}

JULYy

197

RG24
LOGIC OR OPTION FIELDy
ECONO  |seniaL NO 'S AFFECTED |cODE SYNOPSIS
M| -E *»MM| ] -E " JAN 1@ - CHANGES STACK MINGE TOLENANCE AvD AULD A FLATNESS
80001 SPECIFICATION.
LU TR 3 CLIRES 3 D JAN 70 - MAXES CORRECTIONS TO THME WIRF LIST.
00882 118-128>
) -E MMl -E 0 JAN 70 - ADDS CURRENT LOUPS FOR K AND Y CURKENT MEASUREMENT S
CTTT k] 110-128> AND SCOPING. UPOATES TME LIST OF MANUALLY INSTALLED WwIRING.
MMyt - >MM1] -E D JAN 70 -~ UPDATES THE mmii-E PRINT SET.
00004
MMl -E N+A. [v] JAN 7@ =~ CORRECTS A DrAWING WHICH wAS UkAwn [N NEVERSE.
200uS ADDS CLARIFICATION NOTES.
]
MM] ) -E MM -E v} FEB 70 - ADDS TWO WIRES WMICW WENKE PREVIOUSLY OMITTeD FKOY TnE
20006 113-239>» WIRE LIST.
MM] ) -E »MM]IE . FEB 7@ - CHANGES THE SPECIFICATION FOR THE MEMOKRY MINGE. SPECIFICLS
20097 THE USE OF SELF EXTINGUISHING PLASTIC FOR WM -0 FABRICATIUN.

Frame | ol 2

mmmy/-&E- Do4 -/
S st -




m129 ALL M729 ]
V029

MAR 7@ - REVISES SEVEKAL UDFSIGN
LAYOUT AND SEVERAL COMPONENTS.

M729 CIRCUIT SCHEMATIC REVISION

CONSIDERATIONYS)
MODULE STATUS -

A

ETCHED BOAND REV!

CHANGYS TrEt E£TCH
UNMRELEASED.

S1ov @

Geee »6226 D | mAR 7@ - ADDS DIODES TG CLAMP OUTPUT VOLTAGE SPIRES wHICHM SSJLD
80091 EXCEED THE TRANSISTOR BREAMUOWN WRATINGe MUUJLE STATUS = JnnrELEASLD.
G226 CIRCUIT SCHFMATIC KEVISION C

LEGEND MASTER DRAWING LIST REVISIONS WIRE LIST REVISIONS
#1810 CODE REV  ECONUMBER| REV ECONUMBER] [REV_ECONUMSBER| REV__ ECONUMBER
F o f@'d 0% My B8 requ el
O = Dowgn ECO
P = Print or Wus L st Lhangs i IE-00082 A CLIRE R NN,
M > Meachenae £CO MMIIE-J0083 . 8 MM LIE=2ad 6

SYMBOL
D« £ECO aroixedie 10 tuiure prodhu 1on
ECO CHANGES

wecadan w ™ nthe sy novee SR "°8Y *°°§2
$X © Chorge tor 50800 A uiIRIEd Brimts oney
l'-CwlwmufuM,
82 = Chorge for 80 5,10 'eB0+ Only natgligron by OE C
NOTE  Chorges ort 80 twe EXBY I = Tc'g nnote
charge ter ECO nete 101 on by DECH

MM I E-02004
MM IE-00O0S
MM IL-000d6
POP1I ~0000 4

N"TMOOTD»

melteE B4,

Frame 2 of 2

ONLY FCO'S WRITTEN

TO THE "'MM11-E"

OPTION

ARE DOCUMENTED ON THIS

FICHE.

mmu-t—h\ffa




Gre2 »PDOP-11 ¢ MAR 78 - REPLACFS THE 8881 IC wWiITH A 74M811 TO INCWNEASE SPFFD.
8ad02 THIS MODULL CANNOT Kbt KEWORXED IN THF FisoLD.
C(ERROR CORKRECTRL HY £CO GlO2-9900 D)
G182 CIRCULIY SCHEMATIC REVISION 9 ETCHED BOAKRD NKEVISION D
Gi1e3 ALL PDP-11 ," MAN 70 - REPLACES SNTAION IC Wilm SNTAMI@N TU INCREASE SYSTEM
evode D | SPEED. THE MOUWLE CANNOT BE NEWOKKED IN IME FILLD.
G183 CIRCULIT SCHFRATIC REVISION B
Gle2 »PDP-11 F APR 793 - CORKICIS AN BEKKOR IV ECU GLID-1RM@23 CHANGES 180 OMN
[ LT ] RESISTORS TU 719 OnmMy.
G182 CIRCUIT SCHEmMATIC REVISION B FTICHED ROAM) KEVISION U
Mvi ) -E »mMmil-E P APR 7@ - CCRRECTS DIMENSIONS ON THF ETUNLU BUARU DRAWING TO MEET
22028 STANDAKDS.
M-k N.A. P APR 13 - CHANGLS WIRING AND TURING REFERENCEDS ON TME PAWMIS LIST.
Pl A
Gl ALL POP~11 V4 APR 70 - CHANGES R17 FrROM A 18¢@ OMM IxIMPUT TU A 568 OMmM THImMpPOT.
Pk ] ,
G1¥9) CIRCUIT SCHFw»ATIC REVISION €
“h16 N-A. D | aPK 78 - DELETES THF MODULE MANULE FRURM THE G61h PARTS LILI Avv
Ll L ADDS IT TO THE mMEmMOKRY STACK PAx(S LIST.
G616 CIKCUIT SCHEMATIC WKEVISION B
Lol e *Gole D MAY 70 - INTERCMANGES THE POSITIONS OF TwexkWISTER KIL AND
edd

RESISTOKR Kt

G616 CIKCUIT SCHEmMATIC REVISION C

FCO'S FOR THE G102,
G103, G225, G226,
G615, AND M729 ARE
DOCUMENTED IN THE
MODULE ASSEMBLY
(BLUE) SECTION OF
THE LIBRARY,

Frome 1 ot 2




me)]-E NeA. P
AN

MAY 7@ - ADDS A MOOULE CLIP mMOLDFER PART NUMBEK AND 1TSS DESCRIPTION
TO THF PARYS LIST.

LI Y LU TR IR P MAY T3 =~ ADDS Mm)i-t ALIGNMENT PROCEVQUMNE TO TWE PRINT SET.
ecdt
mMyg-E »Mmy | -E O | maY 70 - CHANGES A HOLE SIZE AND +DD5> Tw® OIMLNY PUN INE G616«
ace12

LEGEND MZ  ER DRAWING LIST REVISIONS . WIRE LISY REVISIONS
S ELD L0k

§ * 5 &0 X1ON By BB SRl
D« Lowpr (CO
P o P nv or Rue Lot cNONgS
Ve vgronge (D
SvYMEOL
e FCC app <abie 10 Ty Wrd Dr&tuc 1N
ELC LmARGES
Cherges ore COBBE w"h A Mg syneDem  (*EX *°§Y *°*°42
$x = Chorge 10 SN0 97 VOORIET OF g ONly
$Y = Charge 100 ~uompoy DOrte Oy
$2 * Cherge ‘ur On g ot On v amptigren by DEC
N TE Lrepmere psa 1ve IS §Y B2 © Toret o nte

REV O NUMBER | REV  ECO NUMBER REV  ECO NUMBER | REV £CO NUMBER

" “u) | F-ANA09
J WML E-dd A
x MM 1E-33011

L it ~otg evon by DEC

mmn-t Far
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LOGIC OR OPTION

FIELD]

ECONO | gERIAL NO 'S AFFECTED |CODE SYNOPSIS

R R “qji-t f JAN 71 = CUOMNECIS Tmt TFNT oROLPU MNP 1D SPRCIr Y LMAVLE¥Y (e Sinuite

SRR 4> ns ) ire SEITLwe FRUM 213 wutL 1u 223 WL TO [ 9%mav® ML AR ProFUnd4vlt .
ECU MALTE=0LI2d N WENSHIIEY THIS 229 N3G SINUNE St (1l wh,s molimel v,
1T TO P10 5%t . SO J1AaFy Ciinmr 4] wAS 1V =l Pus UPIN e
PeFORMANGE wws v A 00311ty Ime Meobws wL» VILIRGPe CRasLry I7r dine
115f. Woalry Imt SHLuCe SCHeMATIL [u PP LP L] LRNeley qand U Ine
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':“'."‘ A . Jas 71 = usoiend SLUTTING Ub THE 288 PIN HLULY Ll 1V L4l valn

S Eorint Abasl e Q)] ant N 1A SIEr Lanud ane D2 niby av) Re?oye ).

"'_'”" Neds ’ Pax T) = YPDAILS VOCUMENIATIUY Ju TeCL e Ink MA@ YU AS. woarr
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PLU MMIE-CCALITY 1Y TOU LAY SN UrllHUa PenFurMaeCh s

MMILIE-e0021 CODE: P ML. ¥V

MAY T PROBLEM  Packaging instructions for the PDP 11 memory
stach are not im tuded 1n the print set

CORREATION  Add puckaging imattuclions 10 MM E drawing indev list
In plant ellmtis 1y Documentation change onls

MMIUE-Den22 CODE: DF ML W

NMAKR T PRORBRLEM  Under some condi‘ions when other options are
placed along ~ e an MMULE  they Ll to aperate correctly

CORKECTION  Install 2 module protection plate

In plart wltectnaty Hetrofit all MM E s as requited

Pacld eftectinits AL MM E as requred T oe To Install And Test 10
Hour Kit Contents
FCU Prints And Parts

MMILE.023 CODE: P ML: Y
APR 72 CORRECTION | pda'e test pracedure
In plant effectivity -Duvumentat on change only
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MMUE-Bu02d CODE: ¥
MAY T2
on them

CORRECTION 1 Install twisted parr

WL: E
PROBLEM 1| Mrobe signals and TISH have tov Mth nowwe

ML: AN

wiring for these sigtnals

PROBLEM 2 READ I signal has tou mans loads on ot
CORRECTION 2 Develop anuther RE AR 31 signas to shatre the loud

in-plant effectivity -Rework immediately

Field offectis 1y Hetrof t all MMITE

N revimion B s created « Time To Inmtall And Test 10 Hour

Kit Contents FUO 1Prints Only
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r—j IOUIPNm [we.Joar
ENGINEERING = s
CHANGE ORDER m'"'""“

| N Na E _smony MODEL NO.
TR | gessrere

TO ALLOW PROPER PONER PAIL OF WULTIPLE BOX SYSTENS.

1.

2.

3.

PROBLEM:

SIGHAL BUS AC LO L MUST BE CONNECTED FRON THE
POMNER BUS TO THE UMIBUS,

SIGHMAL BUS DC LO L NMUST BRE COMNECTED FROM THE
POMER BUS TO THE UNIBUS,

THIS BCO REBQUIRES BCTH OF THE POLLOWING:

BCO #5408475-00006; BCO #4930-00001.,

ALL REFEREMCED CHAMNGES MUST BE MADE SINULTANBOUSLY
IN A GIVEN SYSTEM,

~
.

CORRECTION:

INSTALL WIRES.

CORREBCT PRINTS,

MOTR: IPF INSTALLATION OF THIS UNIT CREATES A
MULTIPLE BOX SYSTEM, THIS BCO AND ECO WBIGBER
5408475-00006; BCO MUMBER M930-00001 MNUST

BE INSTAILED. OME SET OF COMNBCTICHNS BETWENM
THE POWER BUS AND UMIBUS ARE ABQUIRED POR
EACH BAll WITHIN A SYSTBNM.

ALL NULTIPFLE BOX SYS.

FOR THE NONFTH OF AUG..
ALL NACHINES AS OF
ADGUST 24, 1970.

<> L8 8 >
ORAWINGS AFFECTED
AIER

oriGinaTor Richard V. NManion parg  8-3-70
—ror 11
PRODUCTION &NG.___ D _Call oave._B-3-70
oesiIGN eng,  Peter Durant parg  8—9-70
omwen R. J. Parrier AGK DATE 8-3=70 I
rrerems @ ovar __) o 4

Js M

- e e A B e b o s P —

mmi-E-Feos-/1 | 7
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ADD/DELETE SHEET

MAKE ALL DELETIONS FRST PAGE Of

(<o o} SIGNAL NAME AOM PN TO AN COMPONENTS ADO | D&
BUS AclolL | B4 FI_|A€3Ra X
pUspcLol|pgdra |agasa X

KOWMM“F-00015'

DRAWING NUMBER AFFECTED

SITE

NUMBER

LAIR,

MADE ".TAA‘__".&_
/

B

K__Mmil-&-07

004 § MTYOroame @

mmi-€E- PCoS-&

>

. T




REV |No oF "
DWG6G NO U-‘TI T TITLE
K-NL‘M“‘E"7 c v w/es Usr
NEW
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Y EQUIPMENT
—ad CORPORATION

ENGINEERING
CHANGE ORDER

wo. [oav] va | |CHANGE NOMM11E~00016 |

RECS. BY WFS. BER. 67 OOCUMENTATION PROJICT NUMBEIR
SPECO RELEASE La 1J acrt | e ust|1vPE OR OreCRETE MO

TYPE OF SRS ARAEBEEL)

CLECTMICAL X MANUPACTURING "ROJECT NUMBER
MECHANICAL act | ress umt | Tveg on orecaeTe mo.
WOOLES | I 1 [ |

UNIT NAME _PDP-11 NMEMORY

MODEL NO._ _muile

BREAK:.IN POINT

e Gisnan. WO, oY IDATL/GEMAL NOG)

WOSEL NG VARATION SER. #100 THRU 953 AND
GFTIIATED TINE TO MOYALL ALL PUTURE.
prnesmemonrm X | A 1w process.
04SP NOSEL APVECTES X
SVETONS FROSRANS APFECTED LXK
SUONSETIC FROSRANS APPECTED X
TECHINCAL PUBLICATIONS AFPECTED L

PROBLEM: DRAWINGS AFFECTED T

1. TIMING 4+ FLOW D1AGRAM WPONG.

2. NOT ENOUGH INPORMATION GIVEN ON THE
DRANING TO INSURE THF REQUIRED RESULTS
WHEN HAND WIRE. WRAPPING. TWISTED PAIRS
w.LL PICK BACK PLANE NOISE UNLESS DONE

CORRECTLY.

CORRECTION:

1. CORRECT TIMING + FLOW

DIAGRAM

2. ADDITIONAL INFORMATION PUT ON THE PRINT.

NUMBER T

sgviegv

-ML- - MIN
D-TD-MM11-E-08 A

D_AD- 70064 68-0-0 E

FIPLD SERVICE cobep | |
D |

1

oRriGINATOR Richard V., Manion x-2814

PRODUCT LINES AFFECTED

DESIGN ENG.

PRODUCTION ENG._D. Call

oars  8-3-70

PDP-11

Peter Durant

8-3-70

otHer R, J, FARRIER AGK

OATE 8-4-70

L)L

FORN DBA 1914
& rvoronss @

I -E - £COS -5
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LENGTH Shovlp BE A MAXIMVM oF

2X INCHES. (HECK DRAWZI
LENGTH AND FoK How LooPs
BE DRESSEP INTo LoGic:

FoR
HoviD

SVGEE

& STR
3 st
oF

| PRE

s RlP N ‘ ~
_|FeRrR #50-55 TWISTED | P4 IRS I )
| 4 MIN T
. 1 X MAA
>OOOOO0
— "
e 1] -k
i I TuR | MAX

TWISTED PAIR Td RAYE ] TYANS mINIMuvM

TEP METop oF TN TALLAT/OM'

WiST THE TWO WIAES
PTo 1) INCHES ANPIW!RE WR
> AL FOPR WIRESP WIThIN
TwisT

4. INSTALL WITH WIRE WRAP Tool.

ECO# MM IIE-000ié P-AD- 06 S8~ 0-O

NGTH
INCH

NEW
114
C
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ENGINEERING CHANGE

€CO NO

[

PROBLEM 1. WANTED TO IMPROVE MEMORY PERFORMANCE.
FOR OPTIMUM PERFORMANCE .
MANCE WHEN ADJUSTING THE REFEKENCE VOLTAGE
2. WIRE LIST WAS NOT CHANGED ACCORDING
3 BLOCK SCHEMATIC DOES NOT REFLECT CHANGES OF M729 CIRCUIT SCHEMATIQ
4.TIMING AND FLOW DIAGRAM NEEDS TO BE UPDATED.
S. WRITING IN MARGIN

MM11E-00017
\ ORDER Sheet 1 of 4
ORIGINATOR RECEIVED CHG.| ISSUED ECO FINAL DISCRETE PROJECT NUMBER
DATE DATE RELEASE
RICHARD MANION OATE
DATE XY /- 1 ﬁ_ . 7/ N
07602
12/15/70 2005 12/22/70
EQUIPMENT AFFECTED
TYPE CHANGE UNIT TO BE CHANGED CHECKLIST YES 8O
ELECTRICAL 3] MM11-E SHOP MODEL 0O
MECHANICAL . SYSTEMS PROGRAMS 0O
MODULE (@) PRODUCT LINES DIAGNOSTICS OB
SUBASSEMBLY a TECHNICAL PUS 0
MEG/FI PROCEDURE aQ TEST PROGRAMS CQ
TEST INFORMATION PDP11 TESTER OB
mecreorroceoune O B
SERIAL # PACKAGING INsTRUCTIONS [0 )
BY TOOLING o]
BREAK IN POINT SIGNIFICANCE
SYSTEM MODULE/OPTION| FIELD  RETROFIT | rewonk |cooE
MM1l1-E DISTRIBUTED 05| mea vo meet seecipicaTion [
FOR FIELD SERVICE PROD IMPROVEMENT 8
INFORMATIC.! ONLY CUSTOMER/FIELD REQ.
FACILITATE MFQ O
DRAWING CORRECTION
VENDOR O

STROBE 210 NS WAS TO EARL
SOME TIMES CURRENT WAS TOO HIGH FOR OPTIMUM PERFOR-

O 0O # MM11E-00015S.

CORRECTION

t

1. CHANGEEL TEST PROCEDURE TO IMPROVE MEMORY PERFORMANCE.

2. CORRECT WIRE LIST ACCORDING TO SUBMITTED ADD/DELETE SHEET.
2. UPDATE BLOCK SCHEMATIC PER ATTACHED MARKED UP PRINT.

4. UPDATE TIMING AND FJ OW DIAGRAM AS INDICATED .

5. REMOVE WRITING FROM MARGIN.

ﬂ'ﬂ»
D ENGINEERN __LW:!:

EAG MGR
PRODULTION ENGINEER =& FIELD SERVICE
CHIEF ENGINEER - (ADVISORY) J BUZYNSKI
DRA 111A 213E v SEE REVERSE SIDE FOR INSTRUCTIONS

prru-£- Feas -9 W ({4




- IN H £CO NO
( DOCUMENT ATERIAL MM11E-00017
~ 2 of _4&
ITeml DOCUMENT/OR OLO INEW] (PART NAME) OrsP
PART NUMBER REV}REY DESCRIPTION OF CHANGE co0t
1 A-ML-MM1l-E P R ({MASTER LIST) 06

UPDATE REVISION LEVEL ON THE
FOLLOWING DRAWINGS:
D-BS-MM11-E-05 FROM A TO B
K-WL-MM11-E-07 FROM C TO D
D-TD-MM11-E-08 FROM B TO C
O TO A

A-SP-MM11-E-11 FROM

2 D-BS-MM11-E-05 A B (BLOCK SCHEMATIC) 06
SEE MARKED PRINT THIS ECO.

3 K-WL-MM11-E-07 c D |, (WIRE LI ST) 06
SEE ADD/DELETE SHEET THIS ECO.

4 D-TD-MM11-E-08 B C (TIMING DIAGRAM) 06
DELETE CHECK RACE COND. IN MARGIN,
INCREASE TIME AND FLOW IN DISZ
BEFORE 650NS. INCREASE TIME AND
FLOW IN CINZ BEFORE 350 NS.

5 A-SP-MM11-E-11 - A (ENGINEERING SPECIFIC“TION) 06
C:LETE FROM PARA. 11.0 210 NS .

ADD 220NS. ADD TO PARA. 13.4- IF
THE MARGIN IS GREATER THAN 1.0V SET
VXY AT ©.5 BELOW THE FAILING HIGH

END POI (EXAMPLE IF MARGIMNS
ARE O0.4' TO 1.8V, SET AT 1.3V=
1.8-0.5)

DISPOSITION COOES

Use up Present Stock o1 Retrotit 10 Bresk »n [+ ]
Use Prestnt Stock until New Documentation Change Only 06
Stock Ava-lsbie o2 Ne o |tom Purchase o7
Rework sl Meterwl 03 ::mmSto& :
Rework untd New Stock vorm on Order 00
Avadable 0e Retan
ORA 112A SEE REVERSE SIDE FOR INSTRUCTIONS

mmi E- FCo% -,



—e—ame—— ENGINEERING CHANGE ORDER P €CO MO
E ) ] 1 & -000/ 7P
bl —an ADD/DELETE SHEET Shert J ot __ ¥
WIRE LIST NO. #r vy -£-a7
TITLE
— MAKE ALL DELETIONS FIRST WHEN INSTALLING
SIGNAL NAME FROM PN TO PIN COMPUNENTS ME
B «s #C 40 & a8sfe | #o3R2 1%
Bus dcio 4 QavrFa., | 4235 2 X
DRA. 340 SEE REVERSE SIDE FOR INSTRUCTIONS
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] ENGINEERING CHANGE | .11c-00000

W,0,362E__ CS ORDER Sheet ) of 3
ORIGINATOR RECEIVED CHG.| ISSUED ECO FINAL DISCRETE PROJECT NUMBER
R1C oN OATE DATE agﬁ:ss

DATE EXT 3/24/71 7-24 -7/ 7‘,(9‘?/ 11 07602

3/9/M 2005

—
EQUIPMENT AFFECTED

TYPE CHANGE UNIT TO BE CHANGED | CHECKLIST YES o
ELECTRICAL MM11E SMOP MODEL 8 g
MECHANICAL SYSTEMS PROGRAMS
OOULE 0 PRODUCT LINES DIAGNOSTICS 08
SUBASSEMBLY a TECHNICAL PUS K Qa
weeiELD proceoure O POP11 TEST PROGRAMS 0©

TEST INFORMATION TESTER 0B
wrcrieto prockoure B O
SERIAL # PACKAGING INSTRUCTIONS (0 K]

SYSTEM MODULE/OPTION FIELD  RETROFIT REWONK | CODE
-

JCH \mnn DISTRIBUTED POR 06 | REQ TO MEET SPECIFICATION [
3 e R\ PIELD SERVICE PROD IMPAOVEMENT 8
LA INPFORMATION ONLY CUSTOMER/FIELD REQ QO
- FACILITATE MFG (]
2 DRAWING CORRECTION xR
VENDOR 0

8y TOOLING g 3]
BREAK IN POINT SIGNIFICANCE

1) WANTED TO IMPROVE MEMORY PERFORMANCE. STROBE AT 220 NS AS SUGGESTED
IN ECO MM11B-00017 WAS TOO LATE FOR OPTIMUM PERFORMANCE

2) PAR 12.0 MM1lE TEST PROCEDURE INCORRECT. V THRESHOLD SET TO -5.3V IS
TOO LOW.

CORRECTION

1) CHANGE STROBE SETTING AS STATED IN PARAGRAPH 11.0 FROM 220 NS TO 210 NS
2) CHANGE TEST PROCEDURE . SET V THRESHOLD AT -5.2v
NOTE: REP, ECO MM11E-00017 PROBLEM 1. 6 IF THE CORRECTION FOR PROBLEM (1)

IN ECO MM11E-00017 WAS NOT PERPORMED IT WILL MOT BE NECESSARY TO
INPLEMENT CORRECTION (1) OF THIS ECO.

APPROVAL

DESIGN ENGINEER P DURANT 3/2/71 ~ ENG MGR
PRODUCTION ENGINEER —DON CALL 3/3/7) FIELD SERVICE

CHIEF ENGINEER (ADVISORY) _J. BUEYNSKI

DRA_LdiA SEE MEVERSE SIDE FOR INSTRUCTIONS

ort//-E - Acok-/3




. ) il € €00 N0
' DOCL T 2 " ATERIAL MM11E-00020
| _ . . 2o 23
ITEM DUCUMENT/OR OLD| 4] PART MARE) o
PART NUMBER HEV | AeV OESCRIPTION OF CHANGE CO0%
1 A-ML-MM11-E T 4] {(MABTER LIST) 06
UPDATE REVISION LEVEL OF ITEM )
THIS BCO
2 A-ML-MM11-EX - A (MASTER LIST) 06
SANE CHAMGE AS ITEM 1 THIS BECO
3 A-SP-MM11lE-11 A B (TEST PROCEDURE) 06

SHREET 4 OF 5,

DELETE 220 NS IN PARAGRAPH 11.0
ADD 210 NS

CELETE -5.3V IN PARAGRAPH 12.0

ADD -5.2v

UPDATE REVISION LEVEL ON ALL SHEETS

OISPOGITION CODES

o

B 8

Retrotn 1o Bresk
Decumentation Changs Only
Now (wmm Pusches

Now | n Stodk

MNow |wm on Ordes

Retpen

888S8¥
~

DRA 112A

E
|

ms/-£ - Kook - 1Y

14




Yes

No
Yes

Yes

NOTE:

FIELD SERVICE NOTES: ECO MMNE-O

&0
o M s

The ECO number will be posted to the EDP file with this LOU
code replacina the lead # - “"A"a Mandatory, High Priority
*B"=s Mandatory "C"es ADplicadble 1f symptoms are present
"D"=s Low Priorjity "D"= Product Improvement, Opt ‘onal

LEVEL OF URGENCY code

This ECO is NO CHARGE TQ CUSTOMER - All DEC installation labor and
materials are to be reported under a "W" charge code.

This ECO is STANDARD APPLICABILITY - It is to be installed at no

charge for warranty and maintenance contract customers in accordance
with the technical effectivit

otherwise at customer expense,
Charges - Documentation ; % , Parts $
DEC on-site labor $__ A7 . (minimum per ca

»
ng applies)
(+ parts prices not available at the time of Speco release)

F1ELD DISTRIBUTION CODE

*F"s Immediate Speco distribution to all field offices
“DF "= No general Speco distribution, only to offices wvhere
equipment 18 located (less than 25 units i1n the field)

UNCONDITIONAL ECQ - General diatribution kits will include Field

Tnstallation Orders, Specos, Prints, and Parts.

%ONDITIONAL ECO - General distribution will include Field Installation

rders only. Prints and varts must be ordered from FSIC as required.

MNeo | Parts availability delay expected

The REQUIREMENT TO MEET SPECIFICATION is applicnble retroactively
to equipment In the Ileld,

ONTAL BOLUARMENT  COMOMA TION

MM/ & - POS - 48

o
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ORIGINATOR Richard Manion S—&—

ECO NO ~00s 28\
sSMEET f OF

TEL EXT 2005 DATE 3/13/72 DATE RECEIVED
DISCPRONNO 11 07602 FIRST ISSUE
ENGINEERING
CHANGE ORDER 859 COST CENTER NO 192 A.F FINAL 18SUE

PROBLEM

Under some conditions when other options are placed along
s1de an MM11/E they fail to operate correctly.

UNIT TO BR CRANGED

MM11/E
Memory

msr CODR *

OPTIONS AFFECTRD

CORRECTION

Install a module protection plate.

MM11/B

BREAK IN/EFFECTIVITY

MODUCT LINRS

*Install module protection plate only when problems occur. Arve
M DOCUMENTPART NO  |Si01 0tV Eone DESCRIPTION OF CHANGE
DOCUMENTATION
AFFECTED
1.| C-DI-MM11-E~0} O |e loe (Drawing Index Memory) (] MODEL
Change per this ECO. O p1acnoseTICS
(O TECK MANUAL
2.] 7408490 -1- 107 (Module Protection Plate) O TESTER
Add quantity of 1 to draring |[[J TESTPROG
index. (O Toouna
G PxQ INST
3.| A=-ML-MM11-E V |W |06 Update per item 1. (] ENG s?EC

(O PURCH sPRC

FILLD SERVICE
AFFECTRD
Glves [ wo
DM--»Q-
(] rreduct Line Chasee

iYPh OF CHANGE

ELECTRICAL
MECHANICAL
MODULE

ORDER
PR MODSL

YES
NO

DISPOSITION CODES

APPROVAL SIGNATURLS

00 RETURN TO $TOCK
01 (DELETED)

03 REWORK IMMEDIATELY (RETROFIT)
0O¢ (DELETED)

0% — (DELETED)

08 DOCUMENT CORRECTION

07  NEW ITEM (THIS ASSEMBLY)

08 \EW ITEM(THIS COMPANY)

09 SCRAPIMMEDIATELY

02 USE PRESENT STCCK UNTIL NEW STOCK AVAILABLE (PHASE IN)

Typervitton

DESIGN ENGR
ENG MGR (OPT)

*n.lw

/;<,2G‘!i

FIELD SERVICE (OFT)

P ol .
CWEF ENGR (MoDULESON I L 27 . 7 )

NG/ £ - £COS - /6
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ECONO MMIE- 00023 sHeer ) of 3

ECO MM F-ve0 3
. MMUE REWORK SHEGT

Lk LOOEEN 2 SCREWSE AT PO INTS A, CARE SNOULD P& VeE€f D AY aLL
.TIME 3o THAT No Wi RES Wik g8 DAMAG RO,

L. SLIOE TMHE FINGERSE OF THE MODU LS PNOTECT 10N PLATE NP ER
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FIELD
CHANGE ORDER

aRaal

FIELD EFFRCTIVITY

MM11-E Memory Assembly

F ELD RETYROMIT 13 ANTICIPATED IN 5 % Of UNITS DELF /i D ABOVE
...

NO CHARGE TO CUSTOMER ALl OEC WATALLATION LAGOR AND MATEMAL
ARE TO S ATRORTED UNDER A W CwARGE COOL

STANDARD AFPLICABILITY Toig PCO 18 TO BE WEBTALLID AY MO CHARGE
FOR WARRANTY AND WA TINANCE CONTRALT CUATOMERS N ACCORNDAN"*
WITH THE TECHNICAL EFFECTIVITY ASOVE OTHIAWNE AT C'ATOMER EXP, [

OOCUMENTATION § PANTS 8 ORC ONSITH LABOR §

OCCS UM BILLWNG AR IS IF TSNS FCO 13 METALLED BY OLC Yrl ORC
LVABOR CHARGE ASMLUVES FCO NMETALLATION DUR NG RESVLAR WORKRING WO 184
IF NITALLATION OUTSIDE OFf RESULARA WORRING “OURS 13 OROCENID OECY
LATEST SCoEDAAE OF HOURLY RATES WiLL AFR YV

*
FCo MM1 1 E [D—I()Oiz

raec 3 _or ]
DATA PROCEISING AND ORC €£CO LO0 WLy FOSY Tmig

FCOW TH Treg LEVEL OF URGEINCY CODE AEMLACHS
THl LEADINS 28RO

A WANDATORY MM PRIOAITY

P wAanNDATORY

¢ NGH PRMORITY 10 SPECIFIC MARDWARM WOF Toadd OR
SYWPTOMNS ARL PAESENTY

D At CARE ¥ $8C FIC RARDWARE OFTRARE OA
AVYMPTOME ARG PREENT

£ PROOUCY IMPROVENENTY OFTIORAL | W PIOMTY

DI RE T PRORCT NMAEBER
P OR FilLO S AVICE M EPORTING)

avA LITY DELAY N0 FAGTS
PARTS None
CIYIMATED OOWN Tiasg POR
Wl TALLATION AND TESTING 1 . 0 “ouUas

FELD OFFICE IO IISTRIRUTYON CODF

F  womgOIATE #CO DM TRIBUTION TO ALL QPC PHLD OFPICES

N [F 1w oaTE FCO DBTRIBUTION TO REGIONA P 1I0OUCT SUSORY AND YO
OFFICES WHERE JUBMCT LAWMMNT IS LLCATED

SPECIAL YIST EQUIFENT TOOLS OR SUFPRL1E3

R‘Ommlﬂ&

FRICEALL ™ TIATE OMYRIBUTION OF PCO KITE A% OEPFE D BEL OW
1 ACCORDANCE Wi T THE K0P CONFIOUVAATION Pl

m wWiTS AR OEFr O M LOW MAY O ORDENID AB FEQUIND

-

F31C MITIATED PCO MITS
CONTENTS OF AN FIIC ISITIATED WIT wiLL BE DT RIGUTED FOR

[ ) $¢O SRINTY ALL UNITS LISTEOD ON T

COF CONF'QUAATION FILE
— - Te Tt FOLLOWYNG
CONTENTSOF AF L DOPODERED R T

SERVICE STATUS CODES
-] TTo [PANYY I

X X b 4 ILILIA

LAST PREVIOUS FCOS 1 o’

RLLATLD OR PALREQUISITE #COS

D WAROLL Cralad
o MAHe TEANC £ MANUAL CrHANOE
O OMRATIONAL #FROSRAME AFFECTID

PR T CHANGES ARL wigita AND ARL TO Bl MADE MANUALLY h ALD AND
GEEEN FCO MEVISED PRINTL WLl B SURPLILD ORLY UPOR SFECIAL REOUERT

VIR FICATION MANDECS

INSTALLATION AND TEST PROCEDURES

*. Carefully install module protection plate
per FCO instructions. This requires insertion
of the plate under existing wire runs which

are easily broken.

2. Run maindecs or other programs whose fallurg
.ndicated the need for this FCO to be imple-
mented. They should now function correctly.

PARTS KRHOUIRLD

Qi 7.,-03490 Module Prctectiiod
Plate

FELD SERVICE APPROVAL
Charles Dewey

2228

320 320 (Q) /24 7%

OLC 12732 1008 N10O2)

THIS DOCUMEMT WAS NOT PRODUCED
| YOR MICROFICHE; THEREFORE, ONLY
PARTS OF IT ARE READABLE

4

(7

NI EFCO5-78

—— e eue




L

]

ENGINEERIN
CHANGE ORDE

ORIGINATOR R. Manion
TEL EXT 2005
DISC PROJ NO D-96-6122
COST CENTER NO 1392

4.5

ECO NO. -

1-3 SHEET or
FIRST 1SSUE ~/0-
FINAL I8SUE . -27%

o4

(DELETRD)

0% — (DELETRD)

DOCUMENT CORRECTION

07 NEW ITEM (THIS ASSEMBLY)
08 NEWITEM (THIS COMPANY)
0" SCRAPIMMEDIATELY

02 USE PRESENT STOCK UNTIL NEW STOCK AVAILABLE (PHASE IN)
0} AIVORK IMMEDIATELY (AETROMT)

PROBLEM )  STROBE Signals and TINH have too much noise on them. U";;":': cuaNGeD
11-
2. Read H signal has too many lcads on it.
msecops 03
OPTIONS ATFECTLD
CORRECTION
1. Install twisted pairs for these signals. MMI11-E
2. Develop another Read H signal to share the load.
BREAK IN/E All MM11-E's shipped after May 12 will have this ECO. PRODUCT LINES
Rework M729 Module when necessary, sll MMILEY With The Pr;'l'lt/c:;o
ECO, MuwsT have M 295 WiTh ECo & g, P 1L/
e DOCUMENT/PART NO. | 10| NEVITAe® DESCRIPTION OF CHANGE PDP-11/65 |
DOCUMENTATION
AFFECTED
-E- dat
1| K-WL-MM11-E-01 D E |06 Wire List Update () MoDEL
2 | D-AD-7006468-0-0 D| E|06| Wire Ass'y MMI1-E (O pucnosTICS
See final release print. (0 TECH MANLAL
X) TESTER
3| pD-BS-MM11-E-03 A ] B|06]| Core Memory stack (2 sheets) () TEST PROG
See final relewse print (O ToouNG
4 - O PKG INST
A=At | - 2 A |ee UPDPATE PLINT PER TN 0) ENG sPEC
Eto, () PURCH sPEC
Sle-vi-mmun-g-o [g | e
o6 FIELD SERVICE
“4POATE PRINT prm Ty AFFLCTED
Eto Dves O wo
. D(\n.-naw
e |A-PL- 2006468:0-0|D |E |06| vPOATE REV PeR TN &c o0 .
TYPL OF CHANGE
ELECTRICAL
MECHANICAL
MODULE
ORDER
PR MODEL
YES
NO
DISPOSITION CODES APPROVAL SIGNATURES
00 RETURN TO STOCK
PR A Ay Trypewvition Hand Magnature

DESIGN I'NGR Pgte Duyrant

pld

ENG MGR (OFT)
FIELD BERVICE (OPFT)

CHIEF ENGR (MODULES ONLY)

cle

(37311671 N971 SEE REVERSE FOR INSTRUCTIONS (T¥ ORDER TO PILL OUT PORM FROTERLY)
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WIRE TABLE
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E"”""‘ - FIELD ko wn1e - [5] 002l
T CHANGE ORDER o

DATA PROCESSING AND DEC ECO-L.O0 WiLL POAY Tong
FCO Wi Yoo LEVEL OF URGENCY CODE NEMLACING
Tt LEAD'NG T RO

FIELD FFFECTMWTY
Retrofit all MMI1-E's

A ANDATORY HIOM PRIORITY
B wanoavoav
€ *U0N PROMTV P SMELIFIC MARDWARE WP TWANE On
rHOTOME ARE PRESENTY
D AMLCABLE # WCIPIC HARDWARE KOFTWARE On
SV SPTYOMD ANE PREMENT
[

PRODUCY IPRUVLMENT OPFTIONRAL | OW PRIOMITY

FIELD RETAOFIY 13 ANTICIPATED ™ T OQ OFf TS OEF gD ABDVE
.

NO CHARCE TO CASTOMER ALl O€C INLTALLATION ASON AND MATE 1AL
AREL YO S MEPOATID UNOCER A W~ CHAAGE CODL

DISCRETE PROAT NANGEER
D STANDARD AFPLX ABILITY  vens PCO I8 TO BE IBTALLEO AY WO CHARGE POR FLLOD EAVICE MFORTING)

FOR WARRANTY AND MAINTINANCE CONTRACY CATOMERS 1w ACCORDANCE o
WITh Tl TECHMICAL EFPECTIVITY ABDVE OTIERAWNSE AT CLUSTOMER § NPE NGE AVAIRLABLITY LAY N0 sanTy
PARTS X
OOCUMENTATION § PARTYY O O8C O $47T¢ LAGD® §
S ———— R — L3T7THATRO OOWN Tig P00
OECS MINISUN BILLHIG AP IES IF THIS PCO IS 'NETALLED OY OEC Ywd NEC LTALLATION AND TESYING 1.0 nouag

LAGOS (ARGE ASMMESL PCO 1ETALLATION DURNE REGLAR WORRING =OuUNRS
I INITALLATION OUTSIOE OF M SWVLAS WORRING HOEeS 1 ORI A0 DICS SAECrAL YISY COAMNTENTY TOOLS OA SUSH, i}
LATESY SCOULE OF mOUMLY SATES WILL ARV

FIELD OFFICE ROOD DISTRIBLTON CODE

F F 1wl nAYE FCO DTS QuUTION YO ALL JEC F1ELO OFF CLY

[} g MUMEDATE FCO OMTRIGUYTION YO BLGIONAL PROCAX Y YVSROETY AND YO
QP Ficls W AL SUBACY @ PMENY 1} LOCAY®'D

VALY SagviOul fCOY c c 1
RO KIT DISTRIR TN usnuoumuﬁ%

O St anatonsiann e AICSERc) DOCUMENT WAS NOT PRODUCED
D WAROLC Cnanat m
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MM11-E

POP- 11 MEMORY
FCO Croes Reterence

A Chronoiogical Listing of Field Retrofit FCO's Which Must Be
Considersd in the Field Instaliation and Maintenance of This Option/Moduie/Power Supply

¢ indicates FCO Conjunction Must Be Considered With Prior FCO

G102-80002 MAR 70
G 102-90003
QUICK SYNOPSIS
8881 IC's replaced by higher speed 74HO11
ICs
QUICK CHECK
744011 IC e m place of 8881 ICs
NEW REVISION
Exchange with CS B8 or later

G103-C0002 MAR 70
QUICK SYNOPSIS
incresses system speed
QUICK CHECK
7410 IC replaced by 74410 IC
NEW REVISION
Rework stch 8 Ct0o CS 8

G103-CO004 APR 70
QUICK SYNOPSIS
Provides new hegher velue tnmpot
QUICK CHECK
R17 chenged fom 100 ohm to 500 ohm
tnmpot
NEW REVISION
Rework etch B8 Cwo CS C

G102-80004 JUN 70
QUICK SYNOPSIS
Decreases turn-off time of the 2007
tronsistors
QUICK CHECK
C2.C7. C12. C17 changed from 1000mmid to
820mmtd
NEW REVISION
Rework etch D 10 CS D

G103-CO008 JUN 70
QUICK SYNOPSIS
Provides incresse to 0B 8VDC for sense
amphhers
QUICK CHECK
Heat sink ADD od to Q4 C1 and C2 changed
from 1000mmifd to 820mmifd
NEW REVISION
Rework etch D Ew0 CS O

Q228-CO003 JUL 70
QUICK SYNOPSIS
Speeds stabization of X and Y current gener
stor reference voltege
QUICK CHECK
R22 changed from 4 7K ohms to 2 2K ohms
NEW REVISION
Rework etch Bto CS B

MMI1E-CO018 AULG 70
QUICK BYNOPSIS
Provides wire Wable snd wiring instructions 0
onsure comect memory marginge and G102
nterchangeabihty

MMITE-AQ0'S SEP 70
QUICK SYNOPSIS
Connects AC LO L and OC LO L sgnal from
the Power Bus to the Unibus 10 ensure proper
Power Fail
QUICK CHECK
BUS AC LO L tied to pun F1
NEW REVISION
Rework 10 Wire List B

FCR Page 1 Revision " °
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MM11-E
PDP-11 MEMORY
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO’s Which Must Be
Considered in the Field Instalistion and Maintenance of This Option/Moduie/Power Supply

¢ Indicates FCO Conjunction Must Be Considered With Prior FCO

M830-C0001 AUG 70
QUICK SYNOPSIS
Power Feil requires BUS SP1 and BUS SP2
for AC LO and DC LO (In-piant new etch 8 at
CSA)
QUICK CHECK
A57 and RGY sre 390 ohms
NEW REVISION
Rework etch 8 t0 CS A

5408478-C0008 OCT 70
QUICK SYNOPSIS
AC LO and DC LO returns tugh sfter sssertion
in mulitiple box systems
QUICK CHECK
D003 clamping drodes from AC LO (snode)
and from DC LO to +5V Iine
NEW REVISION
Rework etch A. 8. Ct0 CS D

MM11E-CO017 JAN M
MM 11E-C0020
QUICK SYNOPSIS
improves memory performance
QUICK CHECK
Wire ADD BO4F2 w0 AJ2S2

M729-C0002 JAN 71
QUICK SYNOPSIS
Reduces memory cycie 'me on systems with
8K nterlesved memory (in-plant, new etch C)
QUICK CHECK
Wire ADD ED pin 2 to feed thru near ES pin 1
NEW REVISION
Rework stch B8 to CS 8

M1091-CO001 MAR 71
QUICK SYNOPSIS
Provides 1 urt loed on BUS m systems with
16K or more memory
QUICK CHECK
M1081 replaced M109 module
NEW REVISION
Rework etch B to CS A

[B G102-80008 APR 71
QUICK SYNOPSIS
Eliminates MM 11 F s noise susceptibility
QUICK CHECK
C3 C8 C13 C18 changed from 33mmid to
120mmfd
NEW REVISION
Rework etch D10 CS D

G226-CO007 MAY 71
QUICK SYNOPSIS
Prevent heat sinks from shorting to etch
QUICK CHECK
Insulating washers under heat sinks

I m7200-C0002 OCT 71
QUICK SYNOPSIS
Prevents Unibus hang with SSYN ssserted
from memory (in plant new etch E)
QUICK CHECK
Wire ADDESBpn B to E7 pin §
NEW REVISION
Rework etch C to CS D

I MM11E.00022 MAR 77
QUICK SYNOPSIS
Module protection piste prevents MMI11 £
nose Interection with adjacent modules
QUICK CHECK
Presence of protection plate

B MM11E-80024 MAY 72
QUICK SBYNOPSIS
Reduces nowe on TINH and strobe signals
QUICK CHECK
Wire ADD CO1IF1 two D02S1/C01C2 1o
DO2T1
NEW REVISION
Rework to Wire List £

FCR Page 2 Revision °
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MM11-E
PDP-11 MEMORY
FCO Cross Refersnce

A Chronological Listing of Field Retrofit FCO's Which Must Be
Considered in the Field instalistion snd Maintensnce of This Option/Module/Power Supply

¢ Indicates FCO Conjunction Must Be Considersd With Prior FCO

M729-CO003 MAY 72
M729-D0004
QUICK SYNOPS|S
Unibus hangs with SSYN asserted from
memory
QUICK CHECK
Wire ADD ES pin 6 to E3 pin 1
NEW REVISION
Rework etch 8. C to CS C

M7280-CO003 MAY 72
QUICK SYNOPSIS
Reduced inductance of the TINH M etch cor
fects nowe conditton (in-plant new etch F )
QUICK CHECKX
Wire ADD E11 pin 8 1o feed thru gong to
AR1
NEW REVISION
Rework etch C Do CS E

FCR Page 3 Revision
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7006405
7006468
70007263

G102
G103
G225

G226

H207

M109
M729
M1091

M7290

MM11-E
MM11-EX
MM11-F
MM11-FP

MM11 FX

DEC/75

MMI11-E/F PARTS BREAKDOWN

Logic Frame
MM11-E Wired assembly
MM11-F Wired assembly

Sense Inhibit Card
Memory Levels & Gates
X-Y Current Generator

X-Y Current Generator

4K 16 Bit Core Memory Stack

Device Select
MM11-E Control Logic
Device Select

Control Logic & Timing

4K Single Memory Unit

4K Interleaved

4K Single Memory Unit
Single Parity Memory Unit

Interleaved Memory (jurpers)

DG AL 1Lw PNy OF CANAUA LYD

mmyl-F- £gc-/

1----lllIl-------..........--I-IlI---llII-IllI---.---------- pslis.




G102
G103
G225
G226
M729
M1091

M7290

MM11-E

MM11-F

NM11-E/F F1ELD CODED ECO's

B2, B3, C4, B6
c2, C4, C5, C7
c3, C7

C4

B2, C3 & A& B
Cl

c2, C3
c1s, cl16, cC17, €20, D22, B24

D1, C3

DEC/75

O Tal 0 ®=VMINY (If CaNaLaAa V\TD

mmil-E- EQC- A




G102

G103

G225

G226
M792
M1091
MM11-F

MM11-E

ECOf

f2
#3
#4

f6
12
t4
#5

1
#3
#7

#4
#3
11
f1
f2

MM11-E/F ECO PARTS

qQry

et et et N e DN N

PART NUMBER

19-09849
13-03064
10-00027
13-09995-0
16-09996-0
10-00018
19-09057
13-05631
13-02602
13-09994-0
13-00295
10-00027
11-09991
11-09990
16-09996-0
12-10001-0
10-10274
13-00417

90-08493
90-08268

10-10274

19-05547

M1091 etch "B"

74-08490

74-08490

0L

DEC/7S

COMMENTS & DESCRIPTION

1.C.
Resistor
Capacitor
Regsistor
Indicator
Capacitor
I!C.
Resistor
Resistor
Resiator
Resistor
Capacitor
Diode
Diode
Conduc tor
Heat sink
Capacitor

Resistor

Washers
Thermal compound

Capacitor

1.C.

if ajplicable module
Memory shield

Memory shield

TAl FQU PYESNT CF CaNaA A LD

/"1’7//- &£- £4C-D3




REVISION DATE ApRI] 176

OPTION SYSTEM sox |3Y5: ) sro1] 1pB PAGE
\M11-E MEMORY LOCATION 1 OF 2
ECO RELEASE}] CS |ETCH | ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATE CE
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALL INSTALLED] NAME
WL TIME UPDATE] TIME
00002 | 01/70 A Jumper DO1-Bl to EOL-El NIL
00003 | O1/70 Black wire of twisted pair froa C02-C2 NIL
to E03-C2
00006 102/70 B Jumper A01-52 to AQ4-S2 NIL
C 00015 J09/70 C NOTE: 1) Rework multiple box systems only NIL
2) Must have "0 5408475-00006 and
M930-00001
Jumper A03-S2 to BO4-F2
C 00016 12/70 1.5 Blue jumper from EO1-Cl to EQIl-E2 looping NIL
through logic
€ 00017 j01/71 D Jumper BO4-F1 to A03-R2 NIL
C 00020 (03/71 NOTE: F/S information regarding strobe and NIL
threshold level settings
D 00022 04/71 1.0 A module protection plate along MM11-E memory 1 74-08490
bank
B 00024 06/72 E 1.9 NOTE: Must have ECO M729 #)3 NIL
Black wire of twisted pair from EQO1-C2 to
FO1-C2.
4
{
=

mmi-E-EQC-Y




REVISION DATE MAY /26

——
OPTION SYSTEM

SYS.,
ETCH| OPTION v PDP , caB | Box | U573 | sLoT| 123 | pace
¥M11-E MEMORY SERIALS SERIA 4] | GcATION 20F 2
ECO RELEASE] CS ETCH | ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATE (o 4
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALL INSTALLEDl XAME
WL TIME UPDATE| TIME
00025 os/76 NOTE: Documentation change NIL

mmi~-E& - £QC -5




REVISION DATL
- OPTION SYSTEM SYS.

wM11-F 4K 16 BIT MEMORY ETCH | OPTION SCRIAL #! PDP SERIAL ¢ | LOCATION BOX |If | SLOT| IPB

£CO SIIlZASE £CO QUICX CHECK <Y | PARTS WARINDECS PRINT ACTCAL | 257

ATE R3S, CAUMNTAN _ AT CONDTTTF T REQUIRED REQUIRZD S=T INSTALU 208
TINZ JODATEC] T
D 00001 3/72 1.0 A module protection plate along each 1 74-08490
MM11-F bank.

00002 5/72 NOTE: Print update of test procedure N1l

C 00003 8/72 1.0 NOTE: Must have ECO M7290-C0003 N1l

Red jumper C01-C2 to EO01-Tl

mmit-€& -

EQC- 6




REVISION DATE _fULY/77

OPT ION SYSTLM sis, 1o
G102 SENSE INHIBIT CARD ETCH | COPTION SrR:AnL «|  pop SEIAL_§ | LOCATION CAB | BOX jtt.iv  SLOT]IPB
ECO =TLZASE CS | =7C¥1=C0 QUICK CHrrCX QYUY | P£RTS CAINLTT FFINT ACTUAL | 27
l:LZE 'L RN LroumTmy _ rAm pnsne ome o FUQVIRED AIQVITT .2 IN3TALY 1.0 JALLEL
':\YD:P v\n‘ﬂ-_:l'\ - ae e
00001 3/70 NOTE: Documentation change | Nal
B 00002 3/70 B 0.5 | E5S 1s a DEC 1I.C. 74HO0l-1 | 19-09849
E5 1s the lst I.C. from AS]
B 00003 4/70 B NOTE: Supplement to ECO s 2 8 13-01064
R4 1s a 75 ohm 1/8W resistor
R4 1s the lst resistor from AAl
C 00004 6/70 (o .5 R2 1s a 56 ohm kW 5% resistor 4 10-00027
R?2 1s the 1lst resistor above E2 4 13-09995-0
E2 1s a DEC transformer 1 16-09996-0
00005 6/71 NOTE: See ECO & B6 N1l
B 00006 4/71 D .25) C3 1s a 120 MMF 5\ capacitor 4 10-00018
C3 18 the closest capacitor from AAl
00007 06/77 t NOTE: 1) PHASE IN DEC 743E TO RePLAL
74101-1 AT &5 1 19-0949-00
2) CHANGES FCO &2 oRr
E5 IS A DEC 7438 1 19-11219-01
E5 IS THE LAST ].(. FROM AS] (SLt ECO o7)

mm-E- Eac- 7




REVISION DATE

[ OPTION SYSTEM SYS. i
C h p DP SERIA LOCA CAB | BOX |WNIT | SLOT] IPB 40T
G103 MEMORY LEVELS & GATES ETcH { OPTION | SLRMAL #1 FD RIAL § TION 1 o1
ECO SILZASE CS [ =TCrYIECO QUICX CHECX [Q?Y PARTS VAINDZCS PRINT ACTUAL | D372 c
DATE WL liRS. NDTON OMPT T REQUIRED AREQUIRED SZT INSTALL] IUSTALLEL] o<
TIME JPOATED] TR
00001 1/70 A A NOTE: Print update N/A
€ 00002 3/70 B A .S E2 is a I.C. DEC 74H10 3 19-09057
E2 is the 1lst i.c. from AHl
00003 3/70 A NOTE: Print update N1l
C 00004 4/70 C A 25| R17 13 a 500 ohm trim pot 1 13-05631
R17 is located in bottom left corner
C 00005 6/70 D A 1.0 Rl, R2 are 56 ohm, kW, 5% resistors 2 13-02602
Rl & R2 are the two resistors just right 2 13-09994-0
of R4 1 13-00295
R4 is the 10W resistor nearest the top 2 10-00027
right corner 1 11-09991
1 11-09990
1 16-09996-0
1 12-100001-0
00006 2/171 E A NOTE: Praint change Nil
C 00007 1/72 F A .25 C11 18 a .22 mfd SOV capacitor 1 10-10274
Cll is the only capacitor left of the
two transistors at ACl
L

MMi/- £ - EaC -




REVISION DATE

o
OPTION SYSTEM SYS. .
CTCH | OPTION CRIAL #] PDP SERIAL § | LOCATION CAB | BOX [\NIT | SLOT|IPB PACE
G225 X - Y CURRENT GENERATOR [“r™ . SLRLAL ‘ 1 oF
ECO SELZASE CS | =2GEIECO QUICK CHECK l Q7Y | PARTS MAINDECS PRINT ACTUA DaTZ
AT WL HHRS. CANTTON - NOT COYPT*RTE ECO REQUIRED REQUIRCD SET INSTALY INSTALLEI] vaocs
TIML UPDATED] TT7
C 00003 7/70 B B 1.0 R22 18 a 2.2K kW 5% resistor 1 13-00417
R22 18 the 3rd resistor from bottom left
corner
00004 7/70 C C RS 158 a 680 ohm kW 5% resistor 4 12-02313
R5 is the 1lst resistor from AAl 4 | 13-00347
4 13-00394
00005 8/70 C NOTE: Prant change Nil
00006 9/70 D D NOTE: New etch rev Nil
C 00007 S/71 E D 1.0 NOTE: Rework only "D" etch boards 4 90-08493
Insulating washers on all four heat sinkf 90-08268
are tight and can not be rotated. (thermal
compound)

mmi)- &- EaC -9




-
’ REVISION DATE MAR/77
OPTION SYSTEM Jsvs. 1 b
- TTCR ] _cPTION SCS7al al  ppp SEZJAL & | LOCATION CAD 1 BOX , T.iT ;SLOTIIFS 22
G226 X - Y DECODER SWITCH st : 1 -7 1
! ‘ ~
ZCO 1TZ_ZASE CS =71 ECD QUZCX CcHETCH ITY I PARTS whINCZCS p2InT ASTULL 2072 agat
‘o7z Z RN CRA™INTAY _ AT RTINS TeT an AnQUIRED REQUITE Sa ST YL oALLE g
f -qr--r —— :*ﬂﬁa"’! .'ﬂ R X 1
" Py 4 R A - .
' 00001 11/69 A + C C22 1s a .lufd 50V capacitor | N/A
C22 18 below the two YW resistors on
board which are separated by a capacitor
000902 3/70 B C NOTE: Documentation Nil
00003 3/70 C C Res1stor closest to the bottom left N/A1n
corner 1s a 120 ohm %W S% resistor -
€ 00004 kl/?l D o) 0.5] c22 1s a .22 ufd SOV capacitor 1 10-10274
5, C22 1s below the two YW resistors on

board which are separated by a capacitor

*
w ).

%
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REVISION DATE __ DEC/7S
OPTION T SYS.

ETCH| OPTION | crriarg PDP SrSTEM cAB | BOX [yt | sLoT] 1PB [ PACE
¥109 DEVICE SELECT LOCATION OF
ECO RELEASE| ¢S [ETCH | ECO QUICK CHECK QTY | PARTS MAINDECS PRINT | ACTUAL | DATE CE

DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED = | REQUIRED SET INSTALLY INSTALLED NAME
WL TIME UPDATE| TIME
NONE NOTE: NO ECO's

e e

.

-

e




T —~ R W
REVISION DATE DEC/73
10N B | SYS
OPTIO SYSTENM » | sLo1] 1PB FAGE
- ETCH| OPTION PDP CAB } BOX | yn1T
7125 MM11-E Control Logic SERIALZ SERIAL ¢/ LOCATION 1 OF!
) MMI11-E
ECO RELEASE| CS ({ETCH ) ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATE CE
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALL] INSTALLED NAME
WL TIME UPDATE| TIME
00001 03/70 A B NOTE: 1) New etch rev N/A
2) Rework Etch "A" Revs
E5S is aDEC I.C. 74 H 74
B 00002 01/71 B c 1.0 | NOTE: 1) Must be inatalled in interleaved NIL
memcries and optional for non-interleaved
memory
2) Rework etch '"B" rev only
(ECO #) has better rework instructions)
No capacitor between the 270 OHM and 390 OHM
resistors located near the upper left hand corner
€ 00003 06/72 C C 1.5 | NOTE: ECO# 3 contains ECO #2 & #3 rework 1 19-05547 DZQGQ
&A instructions for all etch revs DZQCA
&B 01/73 Measure an open CKT from E04-09 to E09-01 DZQKB
EO9 is the 4th 1.C. from AKl
- mnrtr//-E - £4C- m
. ——— a—— e e e St

T




REVISION DATZ -

ETCH | OPTION ggg;ox ¥ PDP §§§§§§ LOCA CAB | BOX Eg%i SLOT! IPB DLAT
M1091 DEVICE SELECT '—‘——L ' AL RIAL 4 TION N ~ 1 'é-.'-"' 1
£CO SILZIASE CS LRTCEIECO QUICX CEECX | QTY | PARTS JAINDECS PRINT JACTUAL | DATZ cZ
JATE Wl HRS. CATITTON - NOT CO¥PIETE ECQ REQUIRED REQUIRCD SET INSTALY INSTALLZN v200
, TIMC UPDATED] TYVE
C 00001 3/71 * | A |N/A| NOTE: MM11-E systems 1 | M1091 etch
MI091 module 1f 16K of memory or more "B (if
applicable)
00002 3/71 A B NOTE: MM11l-E, MM11-F and MMR11l-E 1 M1091
memory systems phase in M1091 Etch "B"

modules.
Check for M1091 module

mm/-& - £ac- /3




- - TN sew <~ -y w— -
REVISION DATE _ Nt 1977
OPTION SYSTEM SYS. -
T IAL PDP SERIAL LOCATION CAB_| BOX [UNIT | SLOT| IPB Pa°s
M7290 CONTROL AND LOGIC ETCH L CFTION | SLR:AL A ID 4 1 orF
ECO RELEASE CS LETQH] ECO QUICX CHECK Q7Y | PARTS VIAINDETS PRINT ACTUAL | D272 o
DAT VL RS, CAUTION - NNT COIPTETE £60 RCQUIRED REQUIRLCD SET IHSTALH wOTALLENY AT
TI*C UPDATER) ™ F
00001 2/171 Cc D Jumper E06-06 to E31-10 feed through N1l
E6 18 the 3rd I.C. from ALl
E3]1 1s the last I.C. on board
C 00002 9/71 D E 2.0 NOTE: Rework "C" & "D" etch boards N1l
D Jumper E03-03 to T07-10 feed through
C
C 00003 8/72 E F 4.0 NOTE: 1) Must have ECO MM11-F-C0003
E 2) Rework all previous etch N1l DZMMA thru
D boards DZMM1
C Jumper E02-08 to ACl
0000& /77 F F NOTE: DEC 74H01-1 DIRECT SUBSTITUTION NIL
€ TO DEC 7438
o € IS A DEC 7438
C E IS

MM - & - EQC-1¥



MM11-F




30




EQUIPMENT
CORPORATION
MAYNARD matBaCmulEYTs

Engineering Change
Order Log

2356 R624

PROCESSOR TYPE PDP-11

MM11-F

4K 16 Bt
22 Mil Memory

MMIUIF-Dot - CODE: DF ML: A
MAR 32 PROBLEM  Under some conditians when other options are
placed along side an MMILLF  they fail to opecrate correctly
CORRECTION  Inmall 3 module protection plate
In plant elfsctinily AL MMILF 88 required
Breld effectingy Al MM F ax required

Tine To Install And Tesl 10 Hours

hit Contents FCO Prints And Parts

MM UF-60002 CODE: P ML B

AR 72 PROBLEM 1 MMUF Test Procedure needs updating
CORRECTION | Update Test Procedure

PROBLEM 2 MMILFXN print sets are the same as MM ¥
CORRECTION 2 Obsolete old MMIL FX Master Drawing hist Use \ew
Master Drawing hst format on MM FE  to include MMI1ILFX

In plant effectinity 08 documentation change only

MMIULF-Comns CODE: ¥ ML: D WL. A
MAY D2 PRUBLEM 1| Mrobe »signals and TINK have too much muise
on themm
CORRECTION | Install twisted pairs on steobe signals  generate another
VINH sienal and anstall twinted pairs on these s gnails
PRORBLEM 2 READ Il vgnal has loo many loads on it
CORRECTION 2 Ievelop another RE A B signal to share the load
CORKRECTION 1 Solves memorys problems caused by DATA transfers that
memory disgnostics dont show up  Also solves slol semsitive GIU3 GIw2
I oblems
In plant effctivity. Rework immediately
Field eftectinaty Retrofat ol MM B

Time To Install And Test 1o Hour

Kit Contents FCO Prints

PAGE 1
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ENGINEERING

CHANGE ORDER

izl 4

ORIGINATOR Richard Manior 5- &
TEL EXT 2005

DISC PROJ NO
COST CENTER NO 92

DATE 3/13/7?
1Y 07602

FINAL ISSUE

ECO NO mmjifsi_i_t

SHFET _f OF

DATE RECEIVED - 29—
FIRST ISSUE - -22

PROBLEM
Under some conditione when other options are placed along

side an MMI1/F they fail to cpcrate correctly.

—

UNIT TO BE CHANGED

MM11/F
Memory

mse cone Y

CORRECTION
Install a module protection plate,

OPTIONS APFECTFD

MM11/F

BREAK IN/EFFECTIVITY eI
*Install module protection plate only when problems occur. AtFrCTED
—— PDP11/20
Tt DOCUMENT/PART NO et Bt Loddd DESCRIPTION OF CHANGE
DOUCUNMENTATION |
Change per this ECO. 0] niaGNOsTICS
2.| 7408490 ~|.]07] (Module Protection Plate) (J TECH MANUAL
TFSIT.
Add guantity of 1 to drawing :D]"'“T".:"OG
index. [ TouUNG
3.| A=-ML-MMll-F o |/ |06 Update per item 1. O PKG INST
(3 ENU SPEC

[} punci sSTEC

b g
b Rii) SERVICE

AFFCTED
Mves (O wo
[]'\uwm Charge
2 Noewet Line Charme

1YEE OF CHANGE

l’J ) ELECTRICAL
'S MECHANICAL
MODULE

ORDER
PR MODEL

B

DISPOSITION CODES

APPROMV AL SIGNATURES

01

0)

07
[+ ]
[_J

00 RETURN 7O STOCK
(DELETED)

02 USE PRESENT STOCK UNTIL NEW STOCK AVAILABLE (PHASE IN)
REWORK IMMEDIATELY (RETROFIT)
0¢ — (DELETED)

04 - (DELETED)

06 DOCUMENT CORRECTION
NFw

N ——————

)

n

ENG MGR (OPT)

TYp: niten / ad Sugnature
I'd Vi .
DESION ENGR Pate Durant //v ¢ f—-"_:i

FELDSERVICE(OPT)  _ 3
CHIEF ENGR \MODULES ONLY) .2/ |

- — e c—
’
—

Tk et v

- -

mmss-£- Fcos- /



ECo MMNF SHEET 2oF3
MMIIF REWORK SHEET

I. LOOGEN BRICREW.L AT POINTSIS A, CARE SNoulD BE VSED AT ALL
TIME $0 THAT AO WIRES Wiik QE DAMAGCLD.

2. $LIVE THE FI/NGERS OF THE MODULE FROTECT IClN PRPLATE SN DO ER
THE VD LUBRS. THE PROTECTION PLATE SHOUVULD BF RISHT ALAI ST
THE WIRED ASSY. FWAME, POINTS .

2 TIGHTENM SCREWS.

MODULE PROTECTION PLATE

9\ . a
. | ME Mo RY s TaAllCK =1
« fr—————————————
™ ONVP LUGS
- e R —
(47 | Y A
: -1
Q-L__—————..‘: —
< (s ] (&) (an 1Y) T

mmyi)-F- £C0%- R

¢
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F'ELD FCO MMIIF _ lﬁ']0001
CHANGE ORDER 5 -

OAYTA PROCESS MG AND DEC £CO LOG WiLL PORY Yooy
FCO® TH THE LEVEL OF URGENCY CODE MEMLACING
T LEADING 2E RO

d6Ia

HIFLD EFPECTIVITY
MV 1-P Memory Assembly

® LFVEL OF URCENTY CODE
WANOATORY su@M FMONITY
BAROATORY

=G PPIONITY IF LPECIF o “ARDWARY SOF Ywa R
SYMPTOMS ARL PRELENT ¢.on

APPLICABLL 1P SPECIFIC MARDWARE SO TwARL on
SYEPTOMS ARG PREWNT

PROOUC Y HPROVEMENT OFY 0N
NO CHARGE TO CLSTOMER ALl OEC INSTALLA 1% LABO® A%O MATERiaL 'ONAL  LowemOmTY
ARE TO Bt MEPORTID UMDER A "W CHARGE (4. ¥

LSy
FELC RETROF ¥ i3 ANY CIPATED N ~ N O UNITS DEFINED ABOVE
_— N

m 9 ""e>»

' DI RFTE NAGER
STANDARD AFPLICABILITY  1h 8 FCO /5 TO BE Wl ALLED AT MO CRARGL FOR F1ELO BEAVICE REFPCATING)
FOR WARRANTY AND WAINTLNANCE CORTRACT CULYOMENS i ACCOANANCE
WiTHs THE TECHNICAL EFSECTIVITY ABOVE. OV AWISE AT CURTOMER & KSTNEE AVARLASILITY BELAY %0 FaRTE
DOLUMENTATION § sARYY § NEC ONAITL LABOR §
 c— ISTIvATED COWn YiME POR

OFC'S MINIMUY BILLING APPLICS ¢ Tl PCO 13 'NATALLED 8V DEC Tref O C HSTALLATION AND TESYING 1 0 L2 V1 7Y
LARTE CHARGE ABBUWES FCO INITALLATION DUR N REGULAR WORARING »OUNY -
f NSTALLATION OUTS Lt OF REGAS R WORKING HOURS 1§ OROENED DEC'S SPECIAL TESY EQUIPMERT TOOLS OR SUSPLILS
LATEST SCoBOULE OF =DLRLY RATES WILL aMqv
RLLD OFRG ROL MSTRIBUTION COUE
F /MM DIATE #CO DI TRIGUTIOR TO ALL DRC FIELD OF FiCES

=1 MMEDIATE FCO CITRIBUT DM YO REGIONAL PROOUCT SUSBOAY AND YO

TER LS AMERE S SJECT NT I8 LOCATE
et o LAY PREVIOUY FCO'S ione
KO KT DISTRMUTION RELATLD OF PRAEACQUISITE FCOYS THIS
D FSIZ A LLINIT ATE Or3°C BUTION OF FCO RITS AS OEF ED SELOW D(EUHENT WAS NOT mm
1N ACCORDANCE WiTi Tef EDP CONIGURATION FILE T VANOIC Cranet FOR M'CROF'CHE, T"EREFORE, 0;‘['
m RiTS AS OLF iSO WELOW WAY 8T CROP YLD AS SLULIMD ) WAMTINANCE MANUAL CrANSE PARTS OF 1T ARE READABLE.
) OPtRATIONAL PROSRAMS APFICTED
CCNTENTE OF AN Fi0 1N TIATED 1Y ;tfl.:';:'.ﬂolm:;'oﬁ
10 ) ALL UNITS LIBTED ON Tl
(0P CONFIGURATION FHLE
Wit T FOLLOWYE
CCNTENTSOF APIE . ODC-MALO R 7 S AvICT S$TATWVA CODES
l 4T} B LAt
x x x DIHIA] vERIFICATION WAL ECS

-
PR NY CHANGES ART M ™ WAL &%) ARE TO Bf MADE MANUALLY 1N RLO AN
D GREEN FCO REVISED PO T wiLe BE SUPPLILD ONLY URON SPECIAL N QUES!

INTALLATION AND TEST PROCEDURES

PARTS REQUIRED

*. Carefully install rodule protection plate Q"  74-084L90 Msiule Protection
oer FCO instructions. This requires insertion Plate

>f the plate unie- existing wire runs which
>an be easily broxen.

2. Run mainfecs or other programs whose
T2llurs indicatez the need for this FCO to be
implerented. They snculd now function

2 c A

ISHLD SERVICE APPRON AL

Lharles Dewey ﬂk b

' 3/20 /- () 3/e. I=

ORC 1% (7500 JOOO-NIOT)




L J ORIGINATOR Richard Manion mo‘ -%}lﬂ“—ooo_!o
b . —i_

SR ot | S
ENGINEERING +f ] coer canTER NO 392 PRET LeOUR
CHANGE ORDER?®Y FINAL 185UR

UNITTOBR C
PROBLEM 1. Strobe signals and TINH have too much noise on themg HaNGro
2. Read H signal has too many loads on it. MM11 /F
3. Solves memory problems caused by DMA transfers that
memory diagnostics don't show up, also, solves
slot smensitive G103, G102 problems. DorcobE )}
OPTIONS APYPCTED
CORRECTION ] ‘
1. Install twisted pairs on strobe signals, Jjenerate MM)1/F
another TINH mignal and install twisted pairs on
these signals.
2. Develop another Read H signal -o share the ‘'oad.
BREAK IN/EFFECTIVITY
All MM1)/F's shipped after May 21 will have tl:is ECO. Mrnc
Rework M7290 module when necessary, all MM11/F's with PDP11/15
PDP11/20
e DOCUMENT/PART NO. | Sl npviosy DESCRIPTION OF CHANGR PDP)1/45
DOCUMENTATION |
1] k-wi-mMil-F-07 {=]| A oeﬂ Update wire list. Arrocren
O wobeL
2| A-PL-MM11-F-0 A B {06 Update Rev. per this ECO. O piacNosTiCS
O TECH MANUAL
3] A-ML-MM11-F C | D |o6]| Update. ) TEsTER
(O TEsT PROG
4] D-AD-7007263-0-0 |~ [A |06 ]| Wire Ass'y MMI1/F. O ToouING
See final release print. O PKG INST
O ENG 8PEC
5 D-BS-MM11-F-03 - | AJ06) Core memory stack (2 sheets) O PURCH sPeC
See final release print. FIELD SERVICE
L. AFPECTED
6| A-PL-7007263-0-0| — | A 06| update vevitcion leve!. vee O no
DM-u Charge
B rreent Line Chare
TYPE OF CHANGE
ELECTRICAL
MECHANICAL
MODULE
ORDER
PR MODEL
YES
NO
DISPOSITION CODES APPROVAL SIGNATURES
00 RETURN TO STOCK
01 DELETED
0 USE PRESENT sTOCK UNTIL NEW STOCK AVAILABLE (PHASE IN) Trpewmitien /"“S""""
03 REWORK IMMEDIATELY (RETROFMT) DESIGN ENGR Pete Durant AL \““_
04 (DEILETED)
08 (DILETED) ENG MGR (0”1
08 DOCUMENT CORRECTION FIELD SERVICE (OPT)
o8 :.‘!K::mm&'.:.‘.‘::‘y? CHIEF ENGR (MODULES ONL.Y)
00 SCRAPIMMEDIATELY

 46-(225) 1071-n971 gEE REVERSE FOR INSTRUCTIONS (1N ORDER TO FILL OUT FORM PROFERLY)
v




qrTend

pesmrEse— ENGINEERING CHANGE ORDER kcowo
Eﬂ ﬂ ADD/DELETE SHEET

MMIIE ~ggeg
Shest ____of

WIRE LIST NO. K- WL- pm s/ -F- &7

ro—— ——

TITLE MM ///F W K€ LIST N EwREY B
MAKE ALL DELETIONS FIRST WHEN INSTALLING
SIGNAL NAME FROM PIN TO PIN COMPONENTS  JADODIOE L
TINH N CgirC/ Dga €/ X
T/N H H DpSE/ EFg3¢/
TN H A CFgr el FLr&/ X
STROBE P& Cos/r DFas/ X
|STRopE L/ M cCLly/s A EP/S/ # X
7SS & FLL V& EQr L/l 4 X
TN M & Cor K F¥/S/ X
wid. 7. . 4 £d/ S/ FO YR #
T FLlL U FO/ YD X
Tenew g8 H |CLrey DoaE/ |wHT Tw P X
 SND cCp'ca Dgaca lRreo X
| T/ NnA B/ A | F&IT & £l EL Tgm'vr TwP X
| &n~vp ELI T/ Egrea |Rep X
| T iy Q7 A | F0/T A ELSE Y/ TW P X
| & ~o Iy 920 EFpaca lpgp X
ST Kokie PF K Cls Bs eS¢ st |+ 1X
Gno CoITs 2zars |Red X
NTKoEe L1 ~H | CPrms E#rSr et o p K
L EnD cCogrcd |\ egr7y RED
T
DRA. 340 ¢ 16 321 1ear war SEE REVERSE S1DE FOR INSTRUCTIONS

/- F - FCo% - S



ECONO MM/ -gL @ 3

il o X o A " CORE
EMORY STAC L~ )
E Ogl (x pRIVE) . D-BS-mmiu-F-g3 | A
du [ — 4
NG LR MG 8- 7 GRAPHIC
HA GE ORULR b o - DESCRI PTION ’_J
Sha

mms/- F - £cot -6




W / RF—Tn TN

~ R Te

Pin | P |COLor| R&AraARS

Gw~oO

Tinne ggm F"‘-'

Tinw gr ¥

T —
N
Q
)

POyr) [¢P/P | wmre Y

——

7
QP yyLie T2 [ B | Ta)isT e D
Devva|sod [yed | o aes

KRI/R | PSS T
C o7/ 09277 1Bl K

Tw P

VA a0/ yrr”

cHCdehimlipin| TurP

‘/7.00

NGI LLP "G
(HA'QE ORDER

e -
L

W/KeED AISY
o A )l m

. _DAD-Z07263-0 0

net,

w

GRAPHIC
< DESCRI PTION

N & A @

mmi-F - FCof. 7

\‘V’



Awd

[——_——' FIELD FCO a1 1 F - ko Jooos
- CHANGE ORDER S

ODATA PROCESSING AND OEC £CO-LOG WILL POST THIg
FCOWITH THE LEVEL OF URGENCY CODE REMLACING
THE LEADING ZERO

AFLD EFFRCTIMITY

* LEVEL OF URGENCY (OIE
Retrofit all MM11-F's

MANODATOAY »HIGM PRIOMITY
MANDA TORY

HIGH PRIORITY IF SPECIF C MAADWARE SO TWARE o8
SYSPTOMA ARE PRAESENT

r [ 4
riero meTRon T 18 anvicirareo w 1 00w or umms DEFineD ABOVE L :m&‘..'t ,‘::_3“'5 HAROWARL. “0f TWARE, 08

~e>

E PROOUCTY INPROVEMENT OFTIONAL LOWPA
NO CHARGE TO CUSTOMER ALL DEC 'WATALLATION LABOR AND MATERIAL ‘oMmry
ARE YO O MPOATED UNDEAR A "W~ CHMARGE CODL
DISCRETE PROSAXT NABER
D STANDARD APPLUICABIUTY Tens #CO 1S TO BT INSTALLED AT MO Crafol (FOR #12L0 MAVICE REFORTING)
FOR WARRANTY AND MAHTEMANCT CONMTRACT CUSTOMIRS N ACCORDANCE
WITH ThE TECIHIICAL EFPECTIVITY ARDVE OTHEAWISE AT CUSTOMER § XPENSE AVAILABILITY DELAY O FanTY
PARTS X
COCUMENTAY PARY C ONSITE _ABOR
NTAVION S (e — O ¢ on ¢ E3THSATEO DOWN TIME FOR
DEC'S MMMINUM SILLWE AP HS (F THIS FCO 1S MEBTALLED BY THC Tl OFC W TALLATION AND TESYING 1,0 Houay
LASOR CHARGE ABSUMES PCO MISTALLATION DURING RTGULAR WORKING MOURS
IF INSTALLATION OUTHIOE OF ACSIAAR WORKING MOURS 1S ORDERED DACY SPRCIAL TEST CQUIPMENT TOOLS OR SUMR 1)
LATESY SCHEDULE OF HOURLY RATES WALL APPLY
AELD OFF(E KO DISTRIBUTION CODF
F e D/ATE FCO DS TABUTION TO ALL OEC #ITLD OFFiCES
F OF IWMEDIATE FCO DISTRIBUTION TO RCGIONAL PRCOUCT SUSPHAT AND TC
OF FICES WAL SUBMCY COUPMENT 13 LOCATED N v .co‘—'baj ™ § N‘CUM[N' 'As ' OUCE?
KO KT DISTRIBUTION RELATLD ON PAL AT OIS TE PCOY rUN “‘CRO“CH& ""ERE’OR‘. O“L'
FSIC WILL INITIATE OIS TRIGUTION OF FCO MITS AL DCF et O BLLOW !1290-0000} y
1N ACTORDANCE WATH Y C0P CONFPIGUAATION FiLk c MANOEC Creanet m “ " “ M

. - - ] A1 TEN
m RITS AS OEFWED BELOW MAY GE OROF AED AS REQUIALD [ WAImTERANCE MARUAL CHanat
(0] OPERATIONAL SROGRAMSE AFFECTIO

FRC WIT ATED PCO BITY

wiLL O OIS YRIGUTED FOR
ALL URITS LISTED ON Tt
LOPF CHNFIQURATION FiLE

CORTINTS OF AN FSIC 1IN TIATED MUY
1

- Wit THE FOLLOWNG
CCMNIEMTS OF A FIELD OROE RED WY EaviCE STATUS CODES
B3R B D]
X X [D HIK|W vEMFL_ AT ON MAINDECS

PR NT (HANGES ART MINIMAL AND AREL TO BFf MADE MANUALLY W RCD AND
GEEEN PCO ARVHED PRMTS wiLL OF SUPRLIED ONLY UPON SAECIAL REQUESLY

IN)TALLATION AND TFST PROCEDURES

PAXTY REQUSRID

N(TES

Necessary to improve rol.ilbility on existing u:nits,

FIELD SERVICF APPRON AL

Art Zins ¢ 7-l/k

5/16 5/17 (171) 5/13 4,00 |9

(3
O€C 12 (732) 1099 N0

mmyl- £ - £Co5 - 8
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MM11-F

4K 18 B8IT 22 MIL MEMORY
FCO Cross Reference

A Chronological Listi.ig of Field Retroht FCO's Which Must Be
Considered in the Field Installation and Maintenance of This Option/Module/Power Supply

¢ Indicetes FCO Conjunction Must Be Considered With Prior ECO

G102 B0O0O02 MAR 70
G102 B00O)
QUICK SYNOPSIS
8881 IC s replaced by higher speed 74H0O 1Y
ICs
QUICK CHECK
74HO11 IC s 0 place of 8881 ICs
NEW REVISION
Exchange with CS B or later

B G228.coo03 JuL70

QUICK SYNOPSIS

Speeds stabilization of X and Y current gener
ator reference voitage

QUICK CHECK

R22 changed from 4 7K ohm to 2 2K ohms
NEW REVISION

Rework etch Bto CS B8

M930 CO001 AUG 70

G103-Cg002 MAR 70
QUICK BYNOPSIS
Increases system speed
QUICK CHECK
7410 IC replaced by 74H10
NEW REVISION
Rework stch B Cto CS B

G103-CO004 APR 70

QUICK SYNOPSIS

Power Fa: requires BUS SP1 and BUS SP2
for AC LO and DC LO (In plant new etch B at
CSA)

QUICK CHECK

R57 and R69 are 390 ohms

NEW REVISION

Exchange with etch B

QUICK SYNOPSIS e 5408476 CO008 OCT 70

Provides new higher value trimpot

QUICK CHECK

R17 changed from 100 ohm to 500 ohm
trimpot

NEW REVISION

Rework etch 8 C 10 CS C

G102-80004 JUN 70
QUICK SYNOPSIS

QUICK SYNOPSIS

AC LO and DC LO return tugh after assertion
n multiple box systems

QUICK CHECK

0003 clamping diode trom AC LO (anode!} and
from DC LO to +5V Ine

NEW REVISION

Rework etch A B C10 CS D

Decreases Turn off t me of the 2007 M729 CO002 JAN M

transistors

QUICK CHECK

C2 C7 C12 C17 changed trom 1000mmid
to 820mmtd

NEW REVISION

Rework etch D to CS D

G103-CO008 JUN 70
QUICK SYNOPSIS
Provides increass to 6 84VDC for Sense
amplifiers
QUICK CHECK
Heat sink ADD od to Q4 C1 and C2 changed
from 1000mmid to 820mmfd
NEW REVISION
Rework etch D Eto CS D

FCR Page 1 Revision

QUICK SYNOPSIS

Reduces memory cycle time on systems with
BK interiesved memory (In piant new etch C )
QUICK CHECK

Wre ADD E9 p n 2 to feed thru near ES pin 1
NEW REVISION

Rework etch B 10 CS B
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MM11-F

4K 16 BIT 22 MIL MEMORY
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO's Which Must Be
Considered in the Field Installation and Maintenance of This Option/Module/Power Supply

* Indicates FCO Conjunction Must Be Considered With Prior FCO

M109t CO001 MAR 71
QUICK SYNOPSIS
Provides 1 umit load on BUS in systems with
18K or more memory
QUICK CHECK
M1091 replaces M 109 module
NEW REVISION
Rework etch B to CS A

G102-80008 APR 71
QUICK SYNOPSIS
Elminates MM 11 f 3 noise suscept bility
QUICK CHECK
C3 C8 C13 C18 changed from 33mmid 10
120mmftd
NEW REVISION
Rework etch D to CS D

G225-CO007 MAY 71
QUICK BYNOPSIS
Prevent heat sink from shorting to etch
QUICK CHECK
insulating washers under heat sinks

M7290-C0002 OCT 71
QUICK SYNOPSIS
Prevents Umibus hang with SSYN asserted
from memory {in plant new etch E)
QUICK CMHECK
Wire ADD E8B pin 510 E7 pin 9
NEW REVISION
Rework etch C to CS D

MM11F DOO01 MAR 72
QUICK SYNOPSIS
Module protection plate prevents MMI11 F
noise 1nterachion with adjacent modules
QUICK CHECK
Presence of protection plate

B MMm11F C0003 MAY 72

QUICK SYNOPSIS

Reduces no se on TINH and strobe s gnals
QUICK CHECK

CO1C1 to DO2E1 CO1C2 to DO2C2

NEW REVISION

Rework 10 Wre L st A

B m729 Co003 MAY 72

M729 DOOO4
QUICK SYNOPSIS
Unibus hangs with SLYN  asserted from
memory
QUICK CHECK
Wire ADD E5pn 6 to €3 pin 1
NEW REVISION
Rework stch B C to CS C

B} m7290 C0003 MAY 72

QUICK SYNOPBIS

Reduced inductance of TINH H etch corrects
no se condit on (in plant new etch F )
QUICK CHECK

Wire ADD E11 pin 8 to feed thru going to
AR\

NEW REVISION

Rework etch C Dto CS E

FCR Page 2 Revision °
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MMI1-L
8X 16 BIT 18 MIL MEMORY
FCO Cross Reference

A Chronological Listing of Freld Retrofit FCO's Which Must Be

Consdered in the Field Installation and Maintenance of This Option/Module/Power Supply

¢ Indicates FCO Conjunction Must Be Considered With Prior FCO

I G11080004 MAY 72
QUICK SYNOPSIS
Corrects Delsy line 3 term nation on etch C
G110s
QUICK CHECK
R115 changed from 3 K ohms
NEW REVISBION
Rework etch C1o CS D

B G110-80006 MAY 72
QUICK SYNOPSIS
Corrects C152 nserton polanty (positive ter
mnat) to +5V
QUICK CHECK
Positive termunal of C152 goes to + 5V
NEW REVISION
Rework etch C Dto CS E

G231 80001 MAY 72
QUICK SYNOPSIS
Prevents components on G231 shorting to
module above it
QUICK CHECK
Two phenolic 7/18 standoffs on module
NEW REVISION
Rework etch B to CS C

B G231 00003 AUG 72
QUICK SYNOPSIS
improves 15V and strobe margins when
operating at 55°C
QUICK CHECK
Sixteen D672 diodes rep ace 330 ohm
res1stors
NEW REVISION
Rework etch B to CS F

B G231 A0006 AUG 72
QUICK SYNOPSIS
improves OC LO and AC LO c rcuit operation
QUICK CHECK
Wire ADD from RB9 to R93
NEW REVISION
Rework etch C to CS E1

@ ™MMm11$C0003 OCT 72
QUICK SYNOPSIS
Module protection plste prevents MM11 S
noise nteraction with adjacent modules
QUICK CHECK
Presence of module protection plate

G110 C0010 NOV 72
QUICK SYNOPSiS
Data erors occur durnng the first DATI to any
memory bank
QUICK CHECK
Wre ADD €28 pin 13 to E15 pin 10
NEW REVISION
Rework etch C D Eto CS J

G110-D0012 DEC 72
QUICK SYNOPSIS
Provides pnint clsnfication sffecting etch C
G110s
NEW REVISION
CS ES

@ G110 00013 DEC 72
QUICK SYNOPSIS
Ensures PAL and PBL dets bits gate high onto
the BUS
QUICK CHECK
Wire ADDsE40 pnd topin 13 and EAQO pin 9
topin 12
NEW REVISION
Rework etch C to CS E8

I G231 00009 DEC 72
QUICK SYNOPSIS
G231 pnnts redrawn to DEC standards
NEW REVISION
CS E4

(B G108 cCooo4 DEC 72
QUICK SYNOPSIS
Replaces +3V with INIT L to reset STROBE
one shot
QUICK CHECK
Wire ADD E28 pin 13 to €15 pin 10
NEW REVISION
Rework etch C € 10 CS E3

FCR Page 1 Revson °
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MMI11 L
8K 16 BIT MIL MEMORY
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO s Which Must Be

Considered i1n the Field Instaliation and Maintenance of This Option/Module/Power Supply

e Indicates FCO Conjunction Must Be Considered With Prior FCO

G110 CO016 MAR 73

QUICK SYNOPSIS

Aliows longer memory cycle time on systems
with high speed NPR devices

QUICK CHECK

DL3 changed from 100 nsec to 125 nsec
delay

NEW REVISION

Rework etch C 10 CS £7

G110 CO0O186 MAR 73

QUICK SYNOPSIS

Ewminates noise on BUS INIT etch

QUICK CHECK

Wire ADDs E4 pin 4 10 E7 pin 7 AAY feed
thruto E7 pn 6

NEW REVISION

Rework etch C to CS EB

G109 CO0068 MAR 73

QUICK SYNOPSIS

Lengthens memory cycle time
QUICK CHECK

DL3 replaced with 125 nsec delay
NEW REVISION

Rework etch C to CS E4

G109 C0007 MAR 73

QUICK S7/NOPSIS

El minates no se coupling onto BUS INIT etch
from data hne etches

QUICK CHECK

Wire ADD €4 10 €7 pin 7

NEW REVISION

Rework etch Cto CS E

G110 80018 APR 73

QUICK SYNOPSIS

E iminates noise on STROBE O H etch
QUICK CHECK

Twisted par E32 pin 6 feed thrutc €58 pn 4
feed thru €33 pin 7 to ground sde of C4
NEW REVISION

Rework etch C to CS E9

G109 C0010 JuL 73

QUICK SYNOPSIS

€lim nates no se ndented cond hon where
memory randomiy p cks up and drops b ts
QUICK CHECK

€32 pn 6 feed thru to ES58 pin 14 teed
thru E33 pin 7 to ground side of C44

NEW REVISION

Rework etch C to CS E7

G110 C0019 NOV 73

QUICK SYNOPSIS

Wdenng R W Reset L prevents memory
skipping a restore cyc @

QUICK CHECK

€26 pin B goes to tap 10 of De ay Ine
NEW REVISION

Rework etch C to CS £10

G109 CO011 NOV 73

QUICK SYNOPSIS

Lengthens R W fiip flop reset nput pulse to
prevent skipped memory cycles on a read
QUICK CHECK

€26 pin 8 goes to top 10 of the Delay me
NEW REVISION

Rework etch C 1o CS €8

G110 S0023 SEP 78

QUICK SYNOPSIS

Processar w not run after power fa: uniess
system s 1n tia zed

QUICK CHECK

Wire ADDed from E2 pn 3 to k2 pn 10
NEW REVISION

Rework ettch Hto CS R

fCR Page 2 Revsion A
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NOV./74

MM11-L PARTS BREAKDOWN

G110 ~ Control and Data Loops

G231 - Memory Driver

H214 - BK 16 Bit Memory Stack
MM11-L - One 8K 16 Bit Bank of Memory

A
mmii-L- £QC- /




JAN./75
MM11-1, FTELD CODED ECO'S
G110 Bi, B5, cg, C10 & A, D12, D13 & A, C15 & A, C16,
B18, ci9
G231 Bl, D3, RS, D9

DIBITAL (QUIPMEINTY OF CAMADA LTD.

-

mmiu-L - EGC- a e
e e S W

- - Sppn —"




NAMLE

Gl10

G231l

ECO §

t
5

$9

t10
$15
18

L DY
e3
15

MM11-L ECO #PARTS

QTY

1
1
4

A/R

16

A/R

PART NUMDER

13-001365

10-05306
90-08213

17-00024

19-05547
16-11327
10-01610

90-06892
11-05275

90-09185

C10var

March/75

CCOMMENTS & DLSCRIPTION

Resistor

Capacitor
Standoffs

#10 black/wire ground
wire

I‘C.
Delay

Capacitor

Standoffs
Diode

Jumper Wire

COUIPMENT BF CaNADA \TD




L S

/75 .

EVISICN DATD  nEcd >
OPTION SYSTLM ¥+ lsen~l 1pB T
G110 CONTROL & DATA LOOPS |[cTCH ) DPTION | STRIAL A} PD? SERiAL_4 | LOCATION CAB | BOX jhIl ] SLO% PALE L
. e .
{ o .
ktade RILZASE CS LETGYrIECO QUICX CHECK QYY. | PARTS NAINDCIES PRINT ACTUVAL | 2172 iz
SATE WL H3s. CANRTAN - XOAT COMDTETT By REQUIRED A=QUIRED Jovy INSTALY ZIS2ALLEY A=
T IPDATED| T
00231 03/72 A}l C R118 1s a 22) ohm resistor N1l
R118 1s 1eTt of E28 and right of CL3 N
or possibly under DL3 ) .
E28 is the 6th I.C. from BEl
DL3 is the small delay line right cf DL1
PL1 is the biggest delay lire
09002 03/72 Bl c DL3 1s a 100n sec. delay line with N1 ¢
part number D-10100 and/or 1609559 _
DL3 is a small delay lire Just rigrt of
DL1-C8
DLl 1s the biggest delay lire on tscard
DL3 CHANGED TO 125 N SEC. (P/N=322-.
AND 1132, ]
30003 08/72 C D R113 is a 120 chm XW %% resistor
R113 is located at ASl below DL?
DL2 is between El1 and E2 Nii
8 000C4 08/72 Dj € |1.0] NOTE: This ECO affects only ™C" etch i 13-00369%
} modules )
R115 1s a 1K kW 5% resistor
R115 1s the 3rd resistor right of DL1-12 DZNMNG
DL1 1is the biggest delay line DerMI
B 00005 08/72 El C 3.0 | NOTE: This ECO affects only-"C" etch 1 10-05306
§ modules 4 90-08213
: Cl52 1s a 6.8 ufd. capacityr with the
cathode connected to the + etch cn board. )
Cl152 {s the capacitor right of DL1 -02
DLl 1is the biggest delay line
" ¢
‘ . l 1

mmi-4-&at- Y 7
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REVISION DATE Jvan.’/7

OPTION SYSTEM j.:_‘.s..q oo
313C CONTROL & DATA LOOPCCTC" Q?TILOﬂ SC.AL A 2D? SELAL ! t LOCATION CAD | BOX | Ae SLoTjIP3
=20 AILZASE €S | SICHIECO QuUICX CHKECK QoY | PARTS “wKINJECS P2INT ACTUVAL | BATE
QAE N 1ikS. CAURTAY = XAT COMP~wTR TCO REQUIRED REQUIRLD SZT nSTALL) IN.87ALLEL
TINEL ' FLaI0 Yot o) Rk
0006G¢ i1/72 F | E R123 1s a 39 ohm %W 5% resistor
Rl232 is the ciosest resis.or to RG1 Nl
20Ca7 09/72 El C L - Standoffc screwed on Nil
00208 10/72 E2 c Cu? is a .31 uf 100V 20% disc capacitoer N/A
CU47 is directly belcw ELQ .
E40 1s the 1st I.C, from CT1
DO NOT COUNT PULSE TRANSFCRMER AS 1.C,
c CJ30C3 12/72 E3 C o5 Four #18 gauge black ground Jumpers on 17=0GC24
SIDE ONE iNSTEAD OF ON SIDE # TWO (#18 black
' & white
teflon ’
coated)
c o0010 & 11/72 EL c p.o Jumper E15-10 to E28-13 1 19=-05547 DZQKB
104 E15 1s the 4th I.C. from AVI "
E28 1s the 6th I.C. from BEl.
€0011 12/72 NOTE: This ECO arieted N/A
L 0cC12 12/72 | E5 C |N/A{ NOTE: Print update affecting oniy "C"
etch modules. Ni1
mmi//-£ - £QC- §
s D ——




RCVISION DATS _lanl /1~

S . OPTION SYSTLN sv3, |
G110 CONTROL & DATA LOOPS |eTcH |_OPTION SCRIRL 4| ®p2 SERIAL § | LCCATION CAD_I BOX junIi ) SLOTL I 7

' )
" a vy mmee g ® ! -

z20 SZLEASE | CS [ ROGHIZC QUICX CEECK QYY. | PARTS AhaXDECS 1P2RINT  TACTUAL | 2272 c:

AmE WL liurs. CAUDTAN - NAT COMPT 0T E00 RCQUIRED REQUIRZD |527 NSTALL InSTaLLz:
TIME] UPQAIﬁp et .

O

D 00013 &; 01/73 E6 | C .5] NOTE: Rework only "C" etch modules

13A Jumper pin 4 to 13 on spare I.C. slot DZQMB
above EU40 .
E40 is the 1lst I.C. from CT1 N1l .

00014 03/73 K F NOTE: This ECO affects only C3 "F"
: ) etch "E" nodules N/A .

Juriper F15=10 to E28-12 .

El% 1s the 4th I,C, fromn AVl

E28 s the 6ph I.C. from BEl

CO01-A 03/73 K F NCTCL: This ECO affects E & F etch ravs
nodules

DL3 1s 125 n sec. gelay liine with .

P/N 1-322-1 ard or 1611327

CL3 is small deiay line rigrt of the N/A

big delay lire

Calis & 05/73 ET C 1.0 NOTE: This ECO affects "C" etch rev i 16=-11327 . DZNMNG
15A modules o - . DZQKB .

DL3 1s 125 n sec. delay .. .rne:with DZQGA

P/N L-00-01 and/or 1611327

DL3 1s small delay lilre right of the

big delay line

0016 06/73 | EB8 C 2.0 NOTE: Rework cnly "C" etcr rev modules Ni1l DZNMG
Jumper EQU4-04 to EQ7-07 DZQKB
’ DZJGA

»

00017 12/73 L F NCTE: This ECO affect only "E" & "F" etcH Ni1l
rev modules
Jumper EQ4-04 to E0T7-07

mmsi£- £Eac- ¢

b e ———— e




REVISION DATE AUG.

1978

OPTION SYSTEM SYS, PAGE
CONTROL & DATA LOOP eTCH] OPTION PDP CAB | BOX UNIT SLOT] 1PB sk
- Slll.A.L.L SERLAL L LOCATION 4 0OF 4
Leo RELEASE|] CS |ETCH | ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATL Ch
DATE HRS. CAUTION - NOT COMPLETE ECO REQUILIRED REQUIRED SET INSTALL] INSTALLEIL HAM
WL TIME UPDATE] TIME
P 0008 [ 10/73 E9 c 1.0 NOTE: Rework etch "C" Rev 1 10-01610
White wire of twisted patr from E32-06
feed through to E5B-14
E32 is the &4th I.C from BSI
E58 1is the lst 1.C from FC]
00019 1127173 E10] C 1.0 NOTE: Rework "C" etch rev NIL DZQMB
Visual check of jumper or etch run froms
E26-08 to DL tap 10 (Do Not Use Meter)
E26 is the 4th I.C from BEI
DLl is the biggest delay line
nou20 JOL/74 | H NOTE: Affects “"F" etch rev N/A
&A Visual check of jumper or etch run from
E26-08 to DL1 tap 10( Do Not Use Meter)
E26 1is the &th I.C from BE]
DLl is the biggest delay line
00021 07/74 N H NOTE: Phase in DEC 8640's to replace DEC )80's N/A
N F
ElIl ] E
Ell C
wn v 0776 P H NOTE: DEC 7438 allowable 1.C. substitution for NIL
74HO1-1 at E5, EI8-E22
g 121171 R H SYMPTON: CPU WILL NOT RUN UNLESS RESTARTEQY 1 19-05547
APPLICABILITY: REWORK ETCH "H' REV
JUMPER E02-02 TO €E02-07
[

mmyy-£ - £ac-T




REVISION DATZ DEC /75

»e

mm -4 - €QRC-8

[ opTION SYSTLM SYS. g
G231 MEMORY DRIVER CTCH | QPTION SCNIAL #} PDP SERIAL # | LOCATION CAB § BOX [.iT | SLOT] IPB ?A:s;&i
o7 .
£CO :Z_ZASE CS L RICEIECO QUICK CHECX 7Y | PARTS SLAINZECSS ?RINT ACTUVAL | 2272 Ccs
DATE wL | 1RS. CAUTIAN - NOT COMO=7m= Foo RCEQUIRED REQUIRZD |S=T INITALY TUS2ALLEY A
o TIME COOATED TR
00001 6/72 o + c 3.0 | Two standoffs to prevent shorting 2 90~-06892 i
. '
00002 8/72 D D Four standoffs on module Nil
00003 8/72 E D 4.0 | NOTE: Rework only "C" etch modules
D116 is a D672 diode instead of being a .
resistor 16| 11-05275 DZMMI
D116 is the only diode right of El
00004 & 8/72 F E E2 18 a DEC I.C. 1074H00 Nil
4A E2 is the 1.C :zlosest to the top leict
corner.
00005 8/72 El| ¢ |4.0 [NOTE: Rework only G231's with etch rev :
"C" which are in 11/05 and MEil
systems,
11/45 memories do not need this
ECO Nil
Jumper from R101 to Q7
R101 is the 3rd resistor from bottom left
corner
Q7 1s the biggest transistor from EL1
00006 8/72 E2| C K170 is a 100 ohm kW 5% resistor
R170 is the 2nd resistor from top edge of
board in the 1lst row of resistors left of
El Nil
06007 9/72 E3 C NOTE: Praint update Nil




PEVISION DATC Jan./75 i
[ opTIiON SYSTEM SYS.
G231 MEMORY DRIVER CTCH | ,0PTION SCRIAT, # °p? SERIAL 4 | LOCATION CAB | BOX U1 SLOT| IPR s
[ 2 07 3
. |
£CO [QELEASE CS |=ERCMIECD QUICK CHECX Q7 PARTS “AINTECS P2IN? ACTUAL | DATE cz
onTE wlL i3S, AUTION o NOT COUMIETE B REQUIRED REQVLRCZD ISOT WSTALLY INETALLIY navs
TV LUPIATEDL TR _
20008 9/72 EIA] C CS52 1s a 470 pfd 100V St caracitor
E2A C C52 18 at the far left of DRl and the Nil
E3A C only component betwecen two transistors
D 00009 12/12 E4 C N/A] NOTE: Field service claraification for N1l
etch "C" modules
00010 3/73 H E El 1s a DEC I.C. 401l quad transistor N/A
00011 4/73 ES C El 18 a DEC I.C. 401l quad transistor N/A
00012 4/73 J E NOTE: Affects etch "E" rev only
RI76 18 a 4.7K kW 5% resistor
R17€ is the lst resistor below two
transistors at the far left of EJ1 N/A )
00013 11/73 K E NOTE: 1I.C. substitution cancelled by
ECO ¢ 16 N/A
00014 2/74 L E Ql2 as snap~on heat sink
Ql2 18 closest transistor to bottom left N/A
corner.
00015 6/74 M E NOTE: This ECO affects all etch rev
ALL modules.
J1 & J2 have 1nsulated jumper wire N/A
Jl & J2 are between E31 and E34 '
E3]l is the last I.C. from CD slot
00016 /74 N E NOTE: I1.C. 380 and 7380 are unsuitable
E6 C 59, E15, El16, E17 are 1.C. DEC 8640's N/A
EY 18 the last I.C. from AVl
E15 18 the lst I.C. from BFl
|

mmi -4 - £QC- @ %
e




PEVISION DATZ DFRC /7%

| cr110N b oYSTON S N
cTen | OopTION | SE=Zain #]  poP SERIAL 4 ! LocaTION CAD | BOX J...\v | Si87) 129 Panz
G231 MEMORY DRIVER ! I 3 C7
otale) =ILZIASE CS =G =C QUICK CHECX Q7Y | PARTS ‘KAZNDZCS 222X% ACTUAL | 2272 <=
AZZ al ItR3G. CAUTTAN - NAT COMITTAR ©nf REQUIRED AREZQUIRED soT anSTALL INETALLEY as
TI:‘!:. a ::QA?":D ,nrn--:
00017 017758 P L E Q6 is a DEC 6534C tiransiitor
Q6 1s the last transistor from EJ1 N/A
000i8 04,75 R E NMOTE: Phase in jumper wire N/A

For current loop3 useing teflon
insulated wire

—-

mrryi-£L- &£QcC- /0 ‘




REVISION DATE JA'w 1

QERLAL SERIAL B | Box [t | sot|1rn .
1'11 - RK x 16 BIT MEMORY CTCH | OPTION SCRIAL #] PDP SERIAL § | LOCATION C 3 O
STACK {
£CO RELEASE CS LETCH{ ECO QUICK CHECK QTY | PARTS MAINDECS PRINT ACTUAL | D7 °
DATE WL | lIRS. CAUTION = NOT COMPIETE ECO RLQUIRED REQUIRCD |SET INSTALL| I.. ~.L L
TIME UPDATED] ™ "I |
00001 6/72 B | NOTE: Praint change Nil
0rnNo2 1/73 C NOTE: Reference chart for H214, H215, Nil
H216 and G645 etch & CS revs
00003 6/73 D NOTE: Allowable I.C. substitution is N/A
DEC 2501 to DEC 2501-01, 2501-02,
2501-03
. 0noo4 10/73 E NOTE: Print correction Nil
nnoons 11/73 F NOTE: Prant correction Nil
NO006 07 /74 H NOTE: Documentation update NiIL
00007 12/74 J NOTE: DOCUMENTATION FOR AMPEX STACK NIL
LA
1y 08/77 L NOTE: CORE TYPE CHANGE DUE TO { N/A
AVAILIBILITY PROBLEMS.

. Mmi-¢ - &Qce -/ﬂ,( \




- . o T S L3 ARSI TN o AR o/ 3 -SPPTL ih 5 U A My ool 2, e - A~ 25 B T




A Ad el

w o AT R T i
tuﬂﬂéﬁﬂ.ﬁw’l@vs N uWﬁWﬂWMEW ‘nmﬂ»— W e TN o
L% 300t FEST AT o, A . 3 EY et d *

. P el T Y, ol Bal Yok o S e G oy o ow BFEEE e
ey (P is wnn) w?&ﬂﬁ.ﬂ a3 o] S mwuv.fﬁ.ws%*sm R N A

Wm‘).mv v s g ! {us‘r..n.. JMM.«..M&J«& o m BN Yo wM ;#«a R £ :S.w»iaxi .EMM % Tu DTSt w seAle L ow -W»ﬁu%rﬂeea:,?ﬁu e . "
s ﬂf;\.wxmm.quhwﬁrw@\ 5 T # m.wnn 3 m ¥ m@&ﬂ.;:ﬁh M«nu« AR oy § s e T ewr..x..l.(% g R 5F e K»Mvu«.%‘.% PR e Wﬁ%ﬁ? ER L AR e st
A AR A e CFERT I  en ha E e S e U e ST

: ! A y MEX}: % L% Farka an ¥ ] Wl et A 1T & o 5 PN, ¢ g ' A T
A LT P LT L S WE L TR B g Aty wtd AN STl < amy SR ot e 0 TRT T X,z % & s T¥ie AR AR A 3, i e AT oD A et ey
TE § e b kS g PRLMAEY ¥ i P s i 4 MEL Ny g Ea S LT LR L Sl g B .W« 3%.% 5 6 PR e v Y 5T - 5 w.co,ﬂ% A g Ty * EARRLUY Py ~
- [y & by e b SIS Af..vﬂﬂktﬂ By T I pad p B, Sl iy w«m}:fmm. e+ Pl - P G s N LS A o ot waw.hw» % *w.ﬂiudw P r, Lt " 3 T JENE)
Pt PN X it R o TEERY gt X 'y bx L g St AN B iy R e TR v W d W T T ey e TS T st % e el
B Fhg gy s oe % m»w& Sy ¥ 34 aw } ﬁw. FoAG L T L AR £ o F Pag eFla g - et Y A I AW P o sk, 2 [ R N o o Lo 2
LY e ST e v St AR RS & €p FAT e BT S R e aadl W nf Tefyt T s A e . oy T iﬁ?@yuz\w&ﬂ, N4 IR 4 (2 %50 AR [T €
e A E Wh; [T G aas | Wy, T it (3 I e VEEEL A, Fhg B0 07T e Taw Y L BV, O ek Lo A Pl i - R e Leben HET ora s Mm&hvf\.«w ot Ty gk b A it
sﬁm Juueﬁa&, v Bl Y W L A %oy Y PP LR AT nkf&% RSN >, W TN, g (A 3 Fa o FheF A re e v o M e T a0ty Mm xS, & ek RSN IR b
s, T G P R A Fomidk, b, ¥ ATRE BT T A e Y P PR P Ve < ¥ i BT e asa g O = T ok gy Migen » B AT o HA L
¥ w%émg«ﬁ AH T s F o b A A R SR I 5 A %r, what Sl L0 sy A g i e N g AL L O AN ] o e
%Jw.{, A TR SEE Byt g o T s M S AT b e B BRI L Bt s ot SARE M ik STV Dok £ S o e Lol ivh Ve g VA .t
o .m B G Falti . P R I L A - MR A T 5 YT b3 Sl . L ey S T e % 6 4 s JFREE T 8 TR i Mo Fngg Armm&w $E Y 4
vegad,, Fak LRIl ol Fy oy I A TR L T AU A S g LT N T M Wi > AR g YAV AR i . STt .
ﬁlrw w:a e tw..w;»!a.a: e ¥ e, QM« Veph«'kw F % b ﬁn .nuur.a 1t g e ¥ wqw.‘%m x Mm &wﬂf . n.v:@ i kanwm xﬂ&. la«. A h,w.%-na. PR PAMEY ?&sé{fﬂ)u . B *aaﬂwﬁ Mu}# ﬂ £F . va.i.u hwoN.t hn.¢ #,

. LS ST RS
TE O, A 83§ Trar I AL S TR T T £ T, g v Pt S S e o g, v ERtE F R TR IR W T N Foewni Th a0 E .
SN MM@»&%W ok Mcathamﬂﬁw % e AR E3 T T gE o 1o AR Piae) TSR L s LA SRS Sty 5T 0 U ey oSy P B2 o 1Y T

Ry Y Mwwsw‘rﬁt - AR £ ¢ I et 0 Y xﬂ#.««.w%ﬁ«@%éﬂihﬁﬁ%dﬁ.a PP 5, T Rl woied L PRGN e NPT R 4 1 wwv P e 8 B 3. 5% 4

sl P P W Plege o S LR e ¥ B -, 2 . s S RIS N i - Lok Al E o Shrry BY ¥ £

Aty A e A5 T Fapatr s w N et B o Twrt oot oW P S SR P e Ly Ty It A O LW 5 - Sile WY ‘g E XA a3 ’
Taut woipet BI% yobg A ml D, T e ST ey U S o vl N S IS R L PSS G P e pF AL g ham g Fr el et S e 0 a8 - el gt T LY -

i [ L 3 . RS # *4 P , T " e 1 EY > 4% 5, bt L SR
waméun«uw.mww %f{ﬁiﬂ@ﬂuﬁﬂ.f mﬁﬂ.mxw.anmu «wnﬁfévf JMM{&;&«« 4 S maeﬂwﬁmwmdﬂ 4,..@“%%%1»“%@%% m@miw‘w,w« e &W&ﬁﬂ?ﬂaﬁ%&ﬁ(#ﬁ%wxmmm e W ﬁM .,Waﬁm Mmﬂm%uw u_ww PE 4 M_“.x;wﬁww A §»m&%ﬁe‘ﬂxhﬁwmmwww ,ﬂhm u wm\

wih g R PP S Tad At GhoMa s BRI Fot LS ey, g e SRR o N Ty Bra T R e P Mae L ey oz SUE Eab TSR EAL - N PR CO e v 52 AR e
Hy#’w [N SR 34 W i b 5y M Ry LAY L Y Wtk ki Tom ol IS PR Y e e e W T AL Ly Y ET PRORELE Ll we P OO u.nwﬁ. AT 'y L - 2 o eF Ly g
%Wf Cormuk S e ¥ F P St Tt R B P 8 s # SRR i sk Y W o v T o had ©ony Radih L W Y PN, ¥ o
H > N O argre T At at £ AR AN, v $aFpnd c] A g A . v fat L Baald v €A E > Rl PRSI i hengry i £ % Ay

) & ipE 55 Ny i Bl BT 5 v ke B e ¢ E; Pl T v Ly LTy & LEYAT L SR y Rl SAr BN o ¥ S =
M, ﬁ.m» Tt T g A gD o WEE e L W] [T WL o e TeS LR o R PR H - SRR e £ ol P >imw IR -
3 P e T e pacn Lo g 35 Crp kB B RS RAAS ~ &F e & A I R T, Y& R i 2, g s WMF T N ® £ o e B et Yyl -y 2 a«u«
g % Yol s hom ¥ (TN A k3 fengk o, B ol G g AR R o B e At ¥ & LR wy W d e A LT W R g g e o o BB =K ‘unwﬁm&mﬁh V¥ g

ot 3 b malin W A) Daler 303 waw«fw,,wr..ﬂvm BRI e ‘x«&ﬂm«%« L bens vegt 2 R LIRS e N E SO A T U ST o, e P £k B T PR E TR Fe by g
ﬁ-m.&!u.&{n»nwan,‘hé e g R P v wnmmi.w#{ - T idt o *a e R, mt 5 507 5 e&%ﬂk,$i,s;i¢ * ,.w#s. LR o ® . AR RO e Lot ¥ ud ol ) anva 7.

i T g SR I S, VL i ad ok YR ey 4;#%?0%@ Loy b v Bl R A A L 4 SR I e e S VTR EEa o TR NS wiad ATy cd L o i % £ o oty
P e \.mw...nmwmc? AP P FLVE- 5 X PR NS A YL P e et e e RSN S a2 » AP PO el ma.«wwﬂm o g REF g s el ..myﬁn..wa...-w o S
R B g o s N It Sl Y. « Fat, R N e L8 O A N L Y L TH I T Wy i1 Wt )y S, AT .
£7 T L e F RS w/nﬁ‘»v.:y Sy w«ﬁ.&g;& LRl S Lo b S St it ey F oo S e FEOR gt 3 .Fn;n.,u%pﬂ.v,?ﬁ [ mmw{www o e B 4 3 am
e P A T PO S et Ty T e CLAFIA ] P st = ¥ s A s BN TN ST Rl A IR T N b % e R RV S b Yt 2

& g W T ;ryﬁﬁux 0 0 nedl B S <8 LT Ve R SN e o VIR Ly we Wt SR - L e o £y o ed " A gw« I I T AT A i
MW\F. TR P BRI kb i Goarn” LAY, B #r.usmm ee® o LN P - s -4, - s v Ko B Sl L Ol oK g s PR ¥ VT gt s G e
P 4 R 7 Yo W T R % ILY N AR s e 4 S Tt M T WS e, g A RN, ) Pt & by = PR L] tfx..wxé = i
B g P e 0 ey AR P HIRtTS e TR, 0 Tent MR E LS & See O AR i ..,%ﬁ.rﬁ oo Sl N RS R I iyee P b St N Ty g ¥i il
Pty ot s Sy i, N ER e . LT awaw Ry e oten 1o e, T o F Ty . wvﬁu@KA v Sy .m.,!.épn..&vimﬁv PR o St N e ‘&m N ’
P T % WL g W AR L B ix»w}]lﬂin.s,zx» oo oTona 35 e SRk, B, PR wﬂmw&mﬁr LA LA A e LHE o ~ad s R i < pa, A ¥ pr Ee ..m v h,

Pty G, S ETE S A A vl Bt B FA g e zas ot T e Jeguy G ey e R G o Pl add 4 SN AL i iy w4 s Toen Py 3
Ly AP WA ARLI DU Tt e 5 2 337 105 m Yrea d o g G AL Z3 L N - Gt Pl flid P8 TR T g VF 2 g & bl AT TERS e " ¥
¥ g A AN R A el VR gy okt Sﬂ.ﬁé REE N A ey e R Y e P e % T R EY FE mon o [ TeS A MY -
Bk TRatutdcn TS g RN Al m.muf 3 my am.v,» e N R4 »w%w UL I o i [ e A T e 2t e Fe¥T e 3 iy e aat S R oY Foy

PR Ny PN e R Pt F2 PE3 v S et a3 EIR 2k N v o gt LR U ST AN vt 8T T B ot Ak = w3 b A
FES b, gt T o, amm»,mkm pen i A S e YT o328 ey SO T INCE A 1 Y Safddery T chn o RS LA Al e S By T R 34 a0y
.fwru« ST T M Rk o Balk) B o T W Jok Y Eﬁ&wﬁ;r*! PR SR G v e DL PN > Brds S TRk, T a0 R T e Fr iy e T ke ,\p.,.% M.w,nw s Ha xS e o i

2 d B h B hr b 5T e i Ak ol IS By o N 4 Y R e TE o il e Taem 0yl B Sa ' 5 Fd o S O TSR Fe5 T g ) =
T 3%, e PN et b %, eed " PR R AR A N P N e e e LR s EE Sk Al *RECE P % 28z aptd g LA Pl . g gt oF

Y gt et E FeLd TAN Tagd T R W s L IR St T S gt e FHL e T Y . AR e B EeA, BT Cmnt BREE s w4, it AT g YR L™ ;. x

- ~ Py R H x ¥ w > « 4 g we g ¥ > w B ) 3 v e P 2 o F 1 o 2
«.Mu,a&:» M&MMWM«&NWW«%W&J&«Q? Hvw.m?w‘.«»m}m%rlwfs .ﬁ%.mﬂ !@WM:WA swﬂv «mhb.m&mﬂamswanwﬁ WWumﬂmwé »}zwﬂmmw.u.ﬁ” Mfs&.n e m.mw,.wm Mé. Mﬂwmmﬁw.)wfww ?‘.V%WNP#.Q - .mv,w quww,u. Mﬂdﬁ% ’ t? qswﬁ..,x mmrﬁ K %,..vmww .rt,.,wn.ajnm.wmwwm Mwwmbw M nlu wﬂuﬂa.. ivﬂ«wq oyt
. « 5 [T~ 4 3 » T e F s d x ® 7k £ i o e e 30 T

DA Bl gt Gt 2y CAA syt Tar L > ) Bty R e sk van, < BEYR Tl & AR Shesy DAY e S RS B PR 80 LYV 2 F S ”

b g m B Ty ® ¥ e 3 Fat g wr Lot e . PR L (L BT O [ e ] A - Gy Y AP I AT o Kty
Jo S e A g o B o il Sl wi. ~ I BT Few pal Bl RSN Y. Py JMCM g A P =
el ‘wt,@ék.fa v, w._ LA E o T oL g mrv%f T e L og ey Sl o < - Y A ey LAY SRS L B g Py

. 0 FEE IS B A b PRGN TEY b gy LT T S L a2 woaddy eindes Sn e b BETIG 2

% n s T BT Rl ixy EX R Wb v o ey T i, < P T § R u%.%, NS £ el e P o ETER i

¥ 3 R R Y W 2 - A Ot

PR kiw it Ed mﬁ\v wm\.\.a -, .wm« o o xt»? L g o ﬂﬂié&w iww}.. e B e ¥ z?ﬂr.}?ﬁu 3 ¢ shli_/ s PG *w D et e i 2 it =
RN o N I S A AR S AN N A = £ S rae et A AN AR B2 5 oG WA B ¥
= A ek P S AT ¥ s A ,rn.v s - G Pha w g et Ul e A, e, «.w./{w« o B, ¥ v, e u% H 4 w WEE
v TF g e s o SR PR MY { P ST E A AT e o T I ORENRIRSTE B e PRI A R, Bl ol A 52 PR
LR R R Bl A Gt R Ao BUNCE 5N |
e bt % wilte o 1 E gt 2 ar Bt ool Bt O Nt 9% P g B, * Ly % N u . ﬁm\h =
ot . BE L LR L A ST E SRR L S PRI I S PR U i LY 1R s B K T 2 % i g% TEB EA e
“rl e é_fﬁw, ARG T R © AW P RR AL T % Xt P aF i T 2 for b B Gl e 8 7 P AT o 13
o g Rl K & X L Ry g auhg % RO # s g o Dok By e L AR L] i vy RS PR 53 ¥
s 3k "« o d g Py FIY v, P S » = - wa @ 3 PO S U - PR N ] g e Y Byt et = ¥ 4

e R %, S ] * w EE Foe % 2 o 4 P Ay X g & s . hA - & P #éx T W [y =y Sy
B Dol 2 A ) A e iy A T L G AN i o s T YRl ANy O | &
o de, W N %3 - ] o Fagrw, i ve L S A B Rl S | e B 18 A A 2. LI T
% Cgr gy 1T &% «.rﬁmw WaQZ LS. 9 o PRV L s vy Bl 7y m.m;wv st AT g x % " PR e

Ead Fratath O & % Ty, ALY Y P A E e P A .4 Seeeie R NN R, ¥ s ey
e a s.wqur EF e R o s, 'y tﬁ%t#&.\wﬁ b - FRCX G S g 2N . ‘W@ rLe St S AN il 30 ey P g . Y [N ] w
g Fref Ny 5 v g L R 4o % e X i Ey A e By T L s xu««?i?*&.ﬂﬁ.\%iﬁa»&ﬁ o] - on® AT

bl et ™ PR R A AN, e L, PE AR S o T T A T e AT AR B ! ot eyt 2 i
% B TOE W PR ST w s R & 13 Y5 gt e ¥ £ g de S § PG o PP S ea LA = Thm M, N2 ix
i zw:h»,,mﬁu 55 wE, £ Y s G AT et R iy T A N ROy A iw«ii.whu shape Q.i%%wﬁf@ﬁ% Mﬁ%ﬁ.w N RCEti
.M?&. B ut,WtW¢%@ﬂr£ a5 f 2 - Fem Exwars wa.wﬂﬁW.wm.Mlﬁmm ﬂM.wfn mz«{.ﬁwmwﬂu ..u‘sé.meﬂaénww&h umiﬁ Am.ﬂrwg xu.rl«ﬁnn..u.wmw& wﬂ?ﬂ.&,ﬁhﬂ%}ﬂ%?ﬁ%ﬂ.ﬁm«%ﬁﬂwuﬂ .a»x kh?i»?:k o MW,&&.
A B he R 7% ¢d 4 % PN B ey At 2, v % R FAACI A FED L el P A Ey M %
4,3 ) =k Ly g L B0 e ~ ey A R e 2 . P Rt Lt i fur e Fe g
.&%x»@h« P A dd W Sowd et o, 0 T GEE B 8 .Vm,:wfﬁfwﬂ%%u RS N T AR I W Prag -~ S ¥ 7,
R gt i RN - L N 2 s L Pl i ».,iﬂavw S AT T e A T R W B S AR 2%
35 ST fefty HaFadie BN S mmaﬁﬁ ekt SRR e et i 411 fuwﬁﬁ e 15 ST T .niwzﬁm,ﬁ.&ﬁy e .ua,wu Y <MM
Llfaeat LR e A s .nm.wo.u. Wi % iy mla - - WP L - T iais#&*nm_ . e A B e wonbThoedbe N B

- - 4 e AU et A fou s i T Y ¥ W % PR e I .%km
vh e et T A L G VLTI S o e s n;ﬁu&hﬁ Uil (e iy ey NV ek S PR E A o
¥ e e, s A x tu e ) TR e ev o F oBimy 2 oy LERT As . b3 2 L S M
R .m.m.s A ‘wanmmv W, IS 1o ey 24 (KR Mm v, ¢ w‘«wfﬁu Ll g %Mwmw%m ¥ WS R «&%y?mwf LA wMJm (i ﬂwfammps 2 S e
R CRRE Ny S W =g Moy, B wf i, 7 vy el PO AR F 3L Sl Y R P o

BASES , Kb b P H % sy B e g By e L LN <L g e B BTN Y R abng W & P A A T 3 »
»WAW L AT sy ¥ ERC IRt Sl 5 4 wféw.ﬁ ty wand g PR P Y Hre o B N A \M [P, wx,.;.rﬂqw*l;w.. M % dh
o - win'y =¥ gy b e ¥ P e P Tl Yo 1a¢w;¢&.«w‘§ A e [y ...uvia..+mf¥w)u‘.§ ¥ wd K
LN Rt Pl T # < s S 1 Wk A W e 3 ML e $iiﬁ.€w»am..m o ETED by L I L e -
A < &.ANV.?\F T AT L Rk miote a3 S [ [ P LB AR s PR e Gk g s g gk 7 A Tod ¥
P g ¥ o EA) gt Geaig T gl SR e e e R R A R WL rhpmedy L 3R oA g ekt W s Tk

a4 S gL e PR ue ¢ - LR e LI O e MR T D & 25F, IEERAE A oo I S i N J.vaﬁr?:ﬁﬁ Ly e §

» PRV % Ayl TR w%rﬁ?#ﬁ% 122 2 iR Wiy B A $u3, A [ilat Tt ) e o ROl 5 A
e Fu, o0 £ % e femx TTEYN o b M T N e e eSS PR gy B e e PRGN T & %

A ST e Mt L AL s 77 4 £y R S T 3 PreIER oy WG N g enl e e 2 LMo BTy

par SmiEE A £ 5 ] FIR e che T e A RIS IR AR L A de ¥ o RN e, Y v ags 2 *

B IR o SE e w2k N IOt P ,Lfﬁ.:m{‘% AR LY chhgh 5 I R AOa S o it G T, e PN v
T T [ RSN fgnts LN St MR T . ﬁm.:mf. 85 o et A T B e TR Ly A it
YR B FETY A& e e B e Mt -1 8 EPL R A S ) e OIS ) T ] £ SRS et CEERRTL g oA o
AT ok SRTR BT B O S * 3 P R & PRk 5 i A} o P R a\vv»w"&uwx.m,n B 5T rwy.rm.. $.5
ERSY N3] R 1 skt - B T LR e, W R FY VLRI AT L It = TP R AT T =T de )
3y £ BV ol S ,m. B L - R PR L by ot R g SxEl e T U ) LAYy S PraL o adh g W Ry Lo

> x I Fa i AR i . P T e RS L SN 2T BT e Ty EYeERy et Rk s Ik el Y e

R ey f.«zmw&w?w&ml LRV Lo e g~ Wy T pen oF 3,4 b ' 2, Sl e E0e o ¥ iS5 %;‘m i gt d Bl e Le¥ Y et g ¥R "

s I AT By it PR g LS E R Gl e T T, DAL o ol L T Ll 2 RSN S 7]

R I Tl e A g Shy SRt s K v AL e L ek o T R s PR A S i A .

LS B .wumawuanax%a:? * 5 Awﬁ.w T S AR R A A Y LT R PTA gy ¥ s e B A y 4
5oy r e d Bat e A T e PSS ¢ A R MY S Py e L NI U © ey T T w ¥ 3 afm.m« M
B T A, e B £a T A ] e o Pl g R ol o aen e S App e w LR w%w - by +

8 A5 p Yo AN LA e G, Py N SRR e S PO I S iy IREW v
1387 e Ty e =Sl A By ¥ wkumw.w  Hah W e s o L%y B pa e Elag Tose Y o Ky a6 s P& s i
¢ 1y N « x i, X ¥ A S&ls ok 3%) * - e tely
el AN P gt PRI LA X S RS S g

Pacdat, UAk I Sl ? B0 o ¢ it T A N L ,w ey TR T ey 2 IR AR LAAED ol .
[t el Pt M £ LA ICE T SR N AR XTI I e e S b PN MRS S v B

F el T s TR0, i SRR B R A SHFRA KSR R Pl
TR LS SN I e gy » S SR L SN A L E v LA 5 A -

s W s Pt RN RS vl Ty Ay ok Bt b Y e e s vaqat Yy B P AR PET e o ¥
R L Embe T - " L1 S T Fo VY L R g o5ty Bt d Yoy AR,

Fr e ¥ ¥ )‘w‘?‘%ﬁ; He R 5 e Rpw R 3 2T, wi 2% ﬁ{aﬁvwhxwwf ¥ o S L e P *yy AN o G S P e . N
AL BN P PR N 7 B RY T S aug \aumr%aﬁ. L e B I SR N A7 e Ry o oty I
K] Toww  pg 2w Ei TR ey R CRE X S Sk St 2 E ik AN e ] vt 4 1

s ESSIE A 0, A Al Nl ] Y =4 o SIS LA £, <

L 3] o+ Pl R 3 L I3 4 va R PR a4 38 X LTS o R it EREE P ¢ e ’
¢ R e I AL g e e v L& et e B T AT F T AR 7 54 S a;mﬂ&»s@ 19 «

. o TR [ By o e w et wum.q..n...% s T [ n e _v..mmsrwk»mw‘ 1 b & ok wuﬁw s f e § e m o .
T e % S e e s i e e L TR ot ey sty -
fr R o e e St g A U b T IR R 1l R o B € 2] s
.m%g!.m T -wa? M%vm . w._u“n qms‘ Mwwa umuﬁ. «raw..mm w\\,w.%uw &Wﬂ@ﬂﬁJ Emiwipﬂh.ihﬂ s iw@.ﬁ%ﬂw;\%z et B T r\MMMuwMMMWm#& po .

v v B EL 0w B » - < -t P ¥ s e e e e LR AR ity oL e

O R RS 3 AN LAK Fea I T AP P Prg S RS I X K R EY W Sad v o
Pl Al ) S RN v SO Y ke, PR ST G R o g O el 3 s . :
5% o™ b War e e Grtpa S 1 WL s e ) B B oo P SRR L R e ¥ BT

BB e T PR AL S S o P FLTE R S 2 By ] e Fra B b RSP 7 - xe < & g, Vs L1 N
s g, : Taed g 2% FR [T M rad e 5 ¥ A W S P S ®
- e » ¥ e iy AU R Y-S » o N Bl ¥ gt & ,vwh e m“.m y.u&cwg
R g M - [0 AL AV S PR e # =g Ll a8 o Bk Bt T
tcwgtfdv BE, <, PO = 5) L] et 3 AP P L uwm e X" ax ¥ .

dmd e it A E ST g e =t P g Bl FL it SR PR SN .a&air.aww o
DT PR 2y b A B %ﬂ,,fswww. SRR At Fa e A 4
4 # x = 7% R s TP *y P a NS & W & PP o gy F M - *

Lty R ¥ HEk P NIRRT LY R LYy § s - Y .xcm:,m L 5
b g1 i A;A.kw-\ﬁé ' iy B er# mﬂiw % &ty o ..ankr (LR A L% T BT e Py T e L& & xm

%31 oyl £7E Nall e g4 S e
«_.n.ﬂ»% ?ﬁ?bh@ﬂ@m.ﬂ ftaM.myu rhwr“n anrﬂ ﬁ.ﬂa % ™ rJ.-eﬁuTﬂm.Q .fm.uwarf;m ﬂ.«eﬂmﬂ”ﬂ;« MM&%%ME A MMW.W% e u...:n.h. (u:mn .
A o G ey § g RN N U Eg s Sl LR Ty ifafy T et

RSN s Al o b Mt - P WS s e va&mt he

S e AR TmE e ead ﬁ?m%na@ﬂﬁﬁ.ﬁﬁ&i e
- b . - - - ~

,,ﬂ % S T L ﬂ_mwe # 3 1 5g > fx,.uﬁf,.vaﬁ%:ﬁ%xﬂmﬁ W o

4 g e 7, > el . 3 ™ ER A | e 3 ﬁ,u«éﬁ? Ty, & ~ P wﬁi . & %

y Ty Eulr i g 0 (Ol EACRF % foe . LS A A gy b Tk A T 4
7%—(‘%\%%”“{“@5&&;% ».. {&ﬁ*;ﬂﬂ&mﬁw nw #M}Wiéi o an bt VV._‘”..VM:(?»\M B ﬁ.c.w.wuwww .m.v, 3 aﬁ&ﬁ“@%vﬁ%%.v&« 3
- t4 - e 4 X * e ol . - i Fap 8t » -

T T - ST N B . - O S e Rety StPrsia e 3 -

-2 s Eokd r R e ardk % w 43 A ed B e § * PP PR
W 3e? S - ltwrﬁrﬁsn R P B AR & e 6 oa %1 %«M..wz kﬂa&.&.»» ST w.n..ma?% \ et 4 .

R ¥ 5y g i T LVt ke i1 3 e Xy Ve S baF ), auda ,ﬁ,we?rnwhﬂyﬁlk w7 o
AL S ;.x%&.lwa« & wmmw. R 1S o &umxw ke 5 T P A A»M.wwﬂw;ﬂx A 2 N
& v B e e ) A ORT Teags bl Bt AL ap? § P I Ao o
w«MA % ku“u (P lal!w.ﬁm‘, e m_wv. .:(W”- azrﬂ.mwum w. Wnrm«m__.mm\vﬂm m«wp .Pve:)h.r .&9‘?‘.{%‘%“&1& " m.nwm
£ %, AET SEPUE AR RPN T e Bl .
IR P e rE ok, Py Niw £ » l%&.mh@w S Y g e T el B
3. Jwr% w P e PLANS wyh™ PN FR bw...% £ ot s 2 Y & e P i
LR NM: ATk B M e s § R L A AR T Y RN A A SO S ol
g at P g Iy & Lk P Tanred i et 4 .w«xvhwfﬁy%m-mg p i am,.&.w e e
LH «wﬁ,mwuﬁ%h Tt oI PR e Rt % 't Lﬁﬂw & ff,,m o kT e Kizh o i Py P T S
LN f,urew..,mxﬂ. %Mm snm,r P T B d.w»wnmw»..%nw “ ,M»W.- e By mw I Mzw &y R AN wg®t, A PN ﬁwr % ke b Jtu..miwﬂ & uﬁhwu_& . . P
1 N i
ST Tk B e R e NS CATINGEL A - st -
S - s el hd <
Tt Ry o J P 5 "y *
ey a7 TN R A T dohF G

v o - 4 =
wmwm ﬁmwsﬂx«zw .?«mﬂﬁ%{h%% .m%.%.«., #M%AL.WM s%u%%%a ..W}{bxwmf ’
ok T s o 4, % - e *

» ..pmwwu.. v é.w Eﬂ %.M&t »nq.m@. % .mr\w R uw..k%ﬂ&.,m..mm ‘G.W.&h&

b R il v ,._MMJ;J«W st PR, Lur SN THT iy »
- " W =

N rv{»ww IR A sﬁ&u&ﬁ e ey, o EZs A T

g o SS, £ pE ety b PR PR 5y
AR Fid ey ﬁ«ﬁ@am;zﬂu:\« i«uﬂ..t oy ok PR TRY
Fy e R AN # Y NG I RLE Ak
Pt LWR Y wx.sana & n.&!ﬂ: rvgwwﬁth ” Mwuy _.i.w P 3
PR 0% .ﬁum\wﬁ [ R s R i &

L A S ae FTE T t Sk R P e ;

% 3% a x:» T Y v SO g Js«ﬂ* X Ay
Mﬁu‘wv A o Mﬁnﬂfvﬂwmihmwﬁdm i xR g B et N
..iw [P Y »-?«»:muﬂm_. Y u%ﬁk.*&mw% N
. g sla&ﬁym R N EIN SR Ny Ve M
gl ey ¥, R e * T -z it v 7l et o A A
Wik Lol Ty Y N T v ﬂ%ﬁ&i;a g L .

i . ” -
LTy B e e wEoTv R LA A R LN S

k3 i d) e TR P [ 3 Fy s -

g &, s omd R A AP SR e B B e AT v 7, Thy e w T
¥ n.m.wv«ymsw*%ﬁ Nnueéﬂ&h.»vb%f el n AEEE B w.usmw ot % ‘.w_m.....m e wmniﬂﬁh.
*, ot e R ELy LR = T by P -
'y - y£ L4 = D 5 ] "
e AT % mwv% SEN Lyt ohm.m%w: AT 7

R Vf.?t.w.n'@,w.»w»u 3Tt PR (TR W ) f ok T Ry
Gpe B8 g N T S (R A PR e
%;ﬁum« Sl zm.\wﬁwm & e B - nr B P it S RINC T ¢
AR . Y M A N N PO R aw.m.m T om e e A Pyl
- T § ﬂ.yuf.m&. e ing EHT At TOI a:m&.wm h.W I w2 25l
i A ﬂfﬁ%ﬁ.”{, 7, M.&a%; , e e N T:?.wm.r -y wqa,Mm LA i W,.awr?ﬁifr, P ot T ”

N 2 fﬁgm‘n.ff,awky%wﬂ%ﬁ YA B R LIy g i...w‘a&.faw - A
ST Y JpRhE e ilen T o By el LB R e PR T Py | »
o, SR [N P T i Ty 3K L T N L e ¥ AL e H
P Ui, WY AN o Rl oI o IR i ¢ - :
- e b 'y
..e.fn\»:.u. QMW»WVW e, ,hvwrm%amvm%.?i %ﬁw;%ywcymi e %%we ww«r.i\ o~ ‘W.Mw + s
% L e 1 R [ PR S £ SF iy R A :nnw.y v T e
P PT T aTm R S ) % R R e Ay A » ¥ a g Ea :
¥ S ;MN{%{ T ms‘,xﬁz.wnm - - i ENET T Ty ) ..‘w,wrh\a hm»m ?mm.ﬁ%» P " ;
g WA LR PR L, A 17 mmd R e xme«vW«MuWk}weﬂ e oy u o, R ﬂw .

o At et FLER'N -y * 3 per He M o el
A0 s Ay TN S G L Sep 00 BL3AS T N K
1 sy § 2 nm,.ew ~ B £ T et A % 3 — e
ok AM« LAl W T g, Mw. o ﬂm\aﬁw wmwx g Iy .»@..m.vﬂ.ﬂ .ﬁi»w v o . g
U peag mh WL S P AR G s i Ky o
LR 8 ot BT RISV shtww”: s PR e 7¢ . ¥ . .

AN w2 T8 x?;w)% fi*qx&»&%ﬁ:ﬁ..h& W e

L LN PRI O S..m A Rr Sa g _%Lmﬁswfx e

For i Ll UF WU Ty LT EEE e, .
Hox e 7 naﬁ w»w ,ma.nsv;rx 3¢ wwﬁu?&u{uw '

o F & £

o By T T _mr‘M . . . ,
- e s v
. +
.

]

* *
aﬁ? ey wea,

s, -

- Fa o wnt ;mmmw M

3
PR T P
gl L1 - P
M..z S A e e TR a (T
) ] :ﬂw.f.
.w A
e b
1uﬂ<rmé Py

&, E

P R Ry

i x wket  gu Y

w. gw ;m%ﬂ Maw‘ w.Me» p‘c 1MM¢ ..U._rn o, ’ # i

e ¢ & ¢ 4

La.m %.»m.\# H Wf{n;ﬂw»ﬁa‘uﬁ it.m.,w. ¢ oy .Iua ﬂeviﬂwz R gLt bk&mwm . m
m%ﬂ e sl w%x s gl el m.xm,w,u« PEER o . .
B AN NE %A COrANgS ham /
L CBALE T £

3¢ LI ¢ ¥ % Sy n e seR A 3 hm N

= % u‘* »@ s .

B2 s £572 ﬁ.uﬂ%‘mﬁ«tnim@&xﬂ Mm.mf»%.u.hna% Lt * yMeM B
PRy ik F A ] otk - e > i \

%TM& o Y ak T kw@m%»&é&.“ e
R At LT 1 g ord A . .
.xmﬁ [ AM#.W&«. Py H.qu_\.w\u - Nv i MNN o wf&x L

o B 4 -

P4 iﬂﬁ. %..w w.mmm\r .m:.w_ ¥ um..ﬂw.ﬂ\wa &k@x;wu.mu.myfu. ot .W-.ij ol Jmmrhm
..M,P LmeﬁnW&nwm xﬁw}wﬂd “%M » &ww . xum ¥ ._ﬁam,f u.w-u - oy % e - v

i " N

el g b e § 4TS oa, o o T . g P
e d 4G PR g el , .

nhﬂifm&n.:u o wE En Pen
B et Yy - /% qfﬁ?&ﬁ\-ﬁ&.ﬁr - ,
& e

e
25

v

k4

v

-
»
-

T om
¥

IR



MM11.-LP

8K 16 BIT PARITY (18 BIT) MEMORY MODULE SET
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO s Which Must Be
Considered in the Field Installation and Maintensnce of This Option/Module/Power Supply

* Indicates FCO Conjunction Must Be Considered With Prior FCO

0 623180001 may 72 B
QUICK SYNOPSIS
Prevents components on G231 shorting to
module above 1t
QUICK CHECK
Two phenolic 7/18 standoffs on module
NEW REVISION
Rework etch B to CS C

G231.-D0003 AUG 72
QUICK SYNOPSIS
improves 15V and strobe margins when oper
ating st 55° C
QUICK CHECK
Smteen D672 diodes replace 330 ohm
resistors
NEW REVISION
Rework etch B to CS F

B G231.A00068 AUG 72
QUICK SYNOPSIS
Improves AC LO and DC LO circuit operation
QUICK CHECK
Wire ADD from R89 to RS3
NEW REVISION
Rework etch C to CS €1

G231 DOOO® DEC 72
QUICK SYNOPSIS D
G231 prints redrawn to DEC standards
NEW REVISION
CS €4

@ G109 Ccoo0o8 MAR 73
QUICK SYNOPSIS
Lengthens memory cycle ime
QUICK CHECK
OL3J replaced with 125 nsec delay
NEW REVISION
Rework etch C to CS E4

G109 CO007 MAR 73
QUICK SYNOPSIS
Eliminates noise coupling onto BUS NIT etch
from data ing stches
QUICK CHECK
Wire ADD E4 pin 4 to E7? pin 7
NEW REVISION
Rework etch Cto CS €

C109-C0010 JUL 73
QUICK SYNOPSIS
€l minstes noise induced condition where
memory randomly picks up and drops bits
QUICK CHECK
Twisted parr €32 pin @ feed thru to E58 pin
14 feed thru’E33 pin 7 10 ground side of C44
NEW REVISION
Rework etch C 10 CS E7

G109 CO011 NOV 73
QUICK SYNOPSIS
Lengthens R/W fip fiop reset nput puise to
prevent skipped memory cycles on a read
QUICK CHECK
E286 pin B goes to top of 10 of the Delay line
NEW REVISION
Rework etch C to CS B

G109 CO0O04 DEC 74
QUICK SYNOPSIS
Replaces +3V with INT L to 1eset STROBF
one shot
QUICK CHECK
Wire ADD E28 pin 13 10 E15 pin 10
NEW REVISION
Rework etch C E 10 CS E3

FCR Page | Revision °*
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NOV./74

MM11-LP PARTS BREAKDOWN

G109 - Control & Data Loops
G231 - Memory Driver

H215 - 8K 16 Bit Memory Stack
MM11-LP - One 8K Parity Memory Bank

’ﬁ-------—————-----------------::::Z;:::;-::zs;;L---Jiif




G109

G231

A
MMLL-LP FILLD CODED F(O'S
- €4, C6, C7, ClO, CI1

Bl, D3, A5, D9

MAR/ 76

mmil-LFP-

£QC -



NAME

G109

Gl09
G109

G231
G231
G231

M7259

ECO ¢

$ 3, 3A

L]
W e
w

3

= = N = A D t

A/R

16
A/R

MM11-1P ECO PARTS

PART NUMBER

10-00064
10-01610
13-00309
13-05324
16-11327
10-01610
91-07720-09

90-06892
11-05275
90-09185

13-01874
13-09143-11

COMMENTS & DESCRIPTION

JAN. /75

-
-

Capacitor
Capacitor
Capacitort
Resistor
Delay
Capacitor
White Wire

Standoffs
Diode

Jumper Ware

Resistor

Resistor

U ‘Lita 1QuUIPMEINT (1P CateapAa LT

4
mmii-LP. g£aC-3 6

R



REVISION DATE MAR./76
QPTION | SYSTEM YS.
N PDP CAB | 30X |y SLOT] IPD PAGE
109 CONTROL & DATA LOOPS  fmeci] OFTTO SIRIALL SERIAL 84 1o0cATION NIT 1 or 3
E EZC RELEASE] CS (ETCH { ECO QUICK CHECK QTY PARTS MAINDECS PRINT { ACTUAL | DATE (o 4
DATE HRS. CAUTION = NOT COMPLETE LCO REQUIRED REQUIRED SET INSTALL INSTALLEI NAM
WL TIME UPDATF] TINME
. 00001 |12/72 F E NOTE: New etch Rev NIL
00002 | 12/72 El C Standoffs are screwed on MA
SA
00003 |01/73 E2 C C47 is a .0luf , 100V 20% disc capacitor 8 10-000064
&A C47 18 directly below E40 4 10-01610
E4D 1is the lst 1.C. from CTI | 13-00309
NOTE: DO NOT COUNT PULSE TRANSFORMER 5 13-05324
C 00004 al1/73 E3 C 2.0 NOTE: Rework Gl09-YA only fcr parity memory NIL DZMFA
Jumper from EI15~10 to E28-13 .
E1S5 1is the 4th 1.C. from AV]
i E28 is the 6th 1.C. froz BEI
00005 05/73 K F NOTE: Affects ctch "E" and “F" revs NIL
DL3 is 125 n sec. delay line with part number
L-00-01 and/or lo-11327
DL3 i{s the small delay line left of E28
' E28 is the 6th 1.C. fro=m BE!
" coo006 |o05/73 E4 c 1.0 ] NOTE: Affects etch "C" revs 1 16-11327 DZMMu
: DL) {s a 125 n sec. delay line part number DZQMB
L-00-01 and/or 16-11327
DL3 is a small delay line left of E28
E28 is the 6th I.C. from BE!
4 [

1 b
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REVISION DATE

YAR./76

G109

CONTROL & DATA LOOPS

ETCH

OPTION
SERIALS

SYSTEM

OPTION SERIAL 2

LOCATION

CABD

S Y
BCX | Oy

14N

3 | sLot

IPB PAGE

20r

]

ECO

RELEASE
DATE

cs

ETCH

WL

ECO
HRS.
TIME

QUICK CHECK
CALUTION - NOT COMPLETE ECO

QTY

PARTS
REQUIRED

MAINDECS
REQUIRED

PRINT
SET
CPDATL

ACTUAL
INSTALL
TIME

DATZ
INSTALLE X

cet
NA

C 00007

00003
&A

00009

C 00010

C 000!l

05/73

06/75

12/73

2/73

12/73

ES

E6

E?

E8

1.0

1.0

1.0

NOTE: Affects etch "C" rev G109 & Gl09-YA module
Jumper E04-04 to EQ7-07

NOTE: 1) Affects ectch "C" revs.
2) Generate separate Gl09-YA docuzentation
J) Change component substitution list

R96 is a 82 ohm W 5% resistor

R96 is right of E44

E44 1s the 2nd 1.C. left of DAl

NOTE: Affects etch "E" & "F" roev - G109 and
G109-YA.

Jumper E04-04 to E07-07

NOTL: Affects etch "C" rev

White jumper from E32-06 to ES8-14
E32 is the 4th I.C. from BS]

ES8 1s the lst 1.C. from FC1

NOTE: Rework etch "C" rev

Jumper or €tch run from E26-08 to tup i0 of DLI
E26 is the 4th 1.C. from BEL

DL1 is the biggest delay line

NOTE: Affects etch "F" rev
Junmper E26-08 to DLI1-10

E26 is the 3rd 1.C. from REI
DLl 1s the biggest delay line

i

A/R

NIL

NIL

10-01610

10-01610

91-07720-09

NIL

N/A

DZQKB

DZQMB

mmy/i-4L P
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REVISION DATE MAY/ 76
) e ~
ETCH] OPTION ggﬁﬂ‘ PDP SYSTEM caB | Box | 3¥3: Istot] e8| Pace
109 CONTROL & DATA LOOPS SRIAL_24  LoCATION 3 OF 3
ECO RELEASE| ¢s |ETcH | Eco QUICK CHECK QTY | PARTS MAINDECS PRINT | ACTUAL | DATE CE
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALY INSTALLED NAM
WL TIME UPDATE| TIME
00013 | 07/74 E9 C MOTE: Phase in DEC 8640 to replace DEC 380 8 19-11469
and DEC 7380 chips.
00314 |05/76 P H NOTE: DEC 7438 allowable I.C. substitution for NIL

74HO1-1 at ES, E18 to L22.

!
mm /-LP- EGAC -é J‘)

e
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REVISION DATE pre__ s

—owaw

CPTION | sYsTLy S7%4 re
G231 MEMORY DRIVER crew ) cprion | STRIAL w4l ®pv SERIAL # = LOCATION CAE | BOX JL: SLOT, IPB PA“:'::}
I 1 C7F
! ' '
=< RILINASE CS | =7 nCo QUICK CHICX QTY | PARTS YAINGECS PRINT ACTUAL | 2:72 <=
SATE VL RS, CALTTAN . NAD cRdrTen e CQUIRED REQUIRCID eon QRSTALY INSJALLER c A
TI‘:: .:?Dl.\'::"d mv.-r_!.
B 00001 6/72 C (o 3.0 | Two standoffs to prevent shorting |2 90-06892
f
00002 8/72 D D Four standoffs on module Nil
D 00003 8/72 E D 4.0 {NOTE: Rework only "C" etch modules
D116 1s a D672 diode instead of being a .
resistor 16 | 11-05275 DZMMI
D116 :1s the only dicde right of El
00004 & 8/72 F E E2 1s a DEC I.C. 1074H0O Nal
4A E2 {s the 1.C closest to the top left
corner.
A 0000S 8/72 El C 4.0 INOTE: Rework only G231l's with etch rev
"C" which are in 11/05 and ME1ll
systems.
11/45 memories 4o not aeed this
ECO N1l
Jumper from R10l to Q7
R101 1s the 3rd resistor from bottom left
corner
Q7 13 the biggest transistor from EL1
00006 8/72 E2 C R170 1s a 100 ohm %W 5% resistor
R170 1s the 2nd resistor from top edge of
board i1n the lst row of resistors left of
El Nal
00007 9/72 E3 C NOTE: Print update Nil
.. | \
i
mm// P Soc -7
e e e S R ———



REVISION DATL Jour ST

OPTION SYSTLM 5YS.
G231 MEMORY DRIVER CTCH | OPTION STRIAL_#1_ PD? SERLAL & | LOCATION CAD 1COX | ~IT | SLOT| IPB PLAE
2 0F 3
zco TILIASE CS =TV ECO VICK CEECK QY | PARTS YAINDES PRINT aCTUAL | D:TZ Ccz
A7 L HRS, CASDTINAY _ VAT COUDTETT BN REQUIRED AREQUIRID S INSTALL ZUECTALLEY s o
A TN WPDATES "R
(
00008 9/72 E1A] C C52 1s a 470 pfd 100V 5% capacitor
E2A C C52 1s at the far left of DRl and the Nil
E3A o only component between two transistors
D 00009 12/12 E4 C N/A]| NOTE: Field service clarification for N1l
etch "C" modules
00010 3/73 H E El 1s a DEC I.C. 4011 quad transistor N/A
00011 4/73 ES C El 1s a DEC I.C. 4011 guad transistor N/A
00012 4/73 J E NOTE: Affects etch "E" rev only
R176 1s a 4.7K kW St res.stor
Ri176 18 the 18t rcsistor below two
transistors at the far left of EJ1 N/A
00013 11/73 K E NOTE: 1I.C. substitution cancelled by
ECO ¢ 16 N/A
00014 2/74 L E Ql2 as snap-on heat sink
Q12 18 closest transistor to bottom left N/A
corner.
00015 6/74 M E NOTE: This ECO affects all etch rev
ALL modules.
1 & J2 have 1n-nlated 1r~per wire N/A
Jl & J2 are betwe~~ E3]1 and E34
E3l1 18 the last 1.C. from CD slot
00016 /74 N E NOTE: 1.C. 380 and 7380 are unsuitable
Eé C E9, E15, El6, E17 are I.C. DEC 8640's N/A
E9 1s the last 1I.C. from AVl
E15 1s the lst I.C. from BFl i
i
- {
)
b
mmii-4P.E£QC-§
e e ——




REVISION

£ pic./

OPTION cy.7LM g
CTCH TION STRIEL #1 PD2 | SER LOCATION BOX | neu
G231 ~EMORY CRIVER
] - ny ' . pym PRI\
z2C ZILEASE | €S |76y QUICX CHECK QTY | PARTS AINDZC RINT |ACTUAL.
AZZ Wi HA3S. CAURIAN - NAT _LCHPIENT € RCQUIRED RREQUINED igT.n"- AN STALL AT
TN —— LODAT
cocl oL/7s P S We o looa e o 2Lt tranaldbor
Q6 is tre iast translistor from EJi N/A
00018 04775 R MOTE: Phase in jumper wire N/A

For current loops useing teflon
insulated wire

MIN-LP.EGC -9

!



: . REVISION DATTZ MaR/77

o27TI0u SYSTE!? §I3
H215 BK x 18 BIT MEMORY STACK |EfGH Y CPLLCN ! me o, M4l 209 SE2IAL_& ! LCCATION CAB | BOX [T {StoT|IPB ; iz
h 1 271

- |——- - X mm e man -~ rm e~ s meie e momse W y—— 04 ®irs mmy - 5y emn ~— - - - I -
s - - - %, 2 g, - o Y, et Wieee e “Wa e ?I .-‘:..w T Y SRV RORPYS ) & )--- - N aw * ok - ._
- tes . LAY o . - e w o - ey e e w e - - - -
I537% L |ans. Lrumras o am ailiegems eaa angiInze |zzwItiz jeeo HnLTRd IETNREER S I
N -
| Hy-"_- S g ey LR N
[ . ot oam
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t
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»t -7} A NOTE: Praint change l .-
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Engineering Change

Order Log MM11-S

8K 16 Bit,
PROCESSOR TYPE PDP-11/45 890 ns Memory

EQUIPMENT
CORPORATION
MAYNARD MASSACHUBLTTS

236 R624

M AN 0000 CODE D . Wi. A

\P'RT2 PROBLEM  Messing wires on MMILS back plane for sienal
AY RN 1

CORRKECTION  Nid three wres to Wre | ot

In plant eficetinaty 03 rework immediately

MAMUINd0m CODE. P

A 3 R CORKECTION  Mahe corrections to Irawing Diredtory B D
MM S

In plant eftetingty 88 dumentation change only

MMILIN-Connd CODE: ¥

UL I PROBLEM  Under sne conditions when other aptune are
powed neake an MVIEEN ey Bl to ogeerate corns by

CORKECTION  Install @ ofd mdonr madule protectuon plate

NerlR o This Boo s reyuired when other options sih av AW LY o0 an
Paswallv mounted aext te an MMILES awimory Noise generdled by the
MMIES may intersct with sdjuemt moduies
In plant ¢ flec ity @2 phar e in
Foeld alteatinaty Retralit all MMILS annun o o pequined
DO revision 8 i crealed Time To Instail And Test 5 Hour

At Cotents POU Prints And Paris

MMIIN- 000 CODE.. P ph. ¢

N 72 CORRECTION  Add Manutatur ng Test Prnedutes Lt MM
A 1 M oand N and draming AM MMIULL Y Miadules amd Masleins e
Ivawing Thredton

In plant et tinily iy dea unentation hange onis







Ps———
PROBLEM

k. ]

ENGINEERING
CHANGE ORDER

ORIGINATOR R, Mana
TEL EXT 2005
DISC PROJ NO V€A 063 IS
COST CENTER NO 392

on 1-=3

DATE 10/16/72

N

ECO NO
sHERT |

FIRST IS8UK

MNAL (S8UE 7 = /¥ - DA

or
DATE RECELIVED

10-13-72
70-49-74

Under some conditions when other options are placed along
si1de an MM11/S they fail to operate correctly.

UNIT TO BE 1:'m\mn§.1

MM11/S
MEMOAY

DisP cop  *()

CORRECTION
Install a module protection plate.

OPTIONS AFFECTED

MM11/S
MM11/SP

ITE
NO

BREAK IN/EFFECTIVITY

DOCUMENT/PART NO

OoLD
REV

NEW
ARY

Dis?
LoD

*Install on all units in productican.
Install in field if required.

PROOUCT LINES
APPECTRD

PDP11/45

DESCRIPTION OF CHANGE

B-DD-MM11-S

06

(Drawing
per this

Directory)
ECO.

Change

(Module Protection Plate)
Add D-MD-74084%0-0-0Otadrawing

directory.

DOCUMENTATION
AYPECTED
O mooeL

O bwacnoenics
[0 TecH MaNUAL
O TesTER

O T=eT PROG

{0 ToouNG

O PXG INST

0 NG sPEC

O rurcH srac

FIELD SERVICE
AFFECTED
@res (O wo
C] Customes Charge
00 rresuet Liae Charge

TYPE OF CHANGLR

ELECTRICAL
MECHANICAL
MODULE

ORDER
PR MODEL

YES

NO

DISPOSITION CODES

APPROV AL SIGNATURES

00
01

2288

RETURN TO STOCK
(DELETED)

USE PRESENT STOCK UNTIL NEW STOCK AVAILABLE (PHASE IN)
REWORK IMMEDIATELY (RETROFIT)
(DELETED)

(DELETED)

08 — DOCUMENT CORRECTION
07 — NEW [TEM (THID ASSEMBLY)
08 — NEW ITEM (TWIS COMPANY)
00 - SCRAP IMMEDIATELY

._3 Typewrition

DESION ENGR Pete Durant

ENG MGR (OPFT)

FIELD SERVICE (OPT)

CHIEF ENGR (MODULES ONLY)

Bghatum

DRA - 1WIC

OEC 14 (328) 1071-007) gig REVERSE FOR INF"RL. T1 hS N ORADIR TO FILL OUT FORM PROPEALY)

mmiil-S- £Fcos- /




MMNg-00003
sheet T ofl.

MMIIS REWORK SHEET

[. LOOSEN T SCREWS AT POINTS A, CARE SANOWD 8F USED AT
ALL TIME SO THAT NO WIRES ARZ DAMAGED .

2. SLIDE TNE FINGERS OF TNE MODULE PROTECTION PLATE UNDER

THE CND LUGS. THE PROTECTION PLATE SNHOULD B€ RIGHT AsAINST
THE WIRED ASsY. FIAMt, POIVT ®.
S TIGNTEN SCREWS .

PoIpT
8 ?Moow.l PROTECT ION PLATE M

mmyi-S - £COs -Q

-

-t

-

—
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FIELD
CHANGE ORDER

ol ifgli 181

tmn
Retrofit all MM'1-8S memories as required

CImnin

P ELO MLIT® i T 8y ANTIL PATLU % ~ 1
SN

INETS T PNEID AR i

MICHAR(E TOIATUMIR ALl OEL "NATALLAT O LABNR ARD VAT & &,
ARI TO B RIPORIID UNDEI®R A w  (HARGE ( OM

STANDARD VPR AlLITY Toa s SO EY 1O BE NATALLID AT % | HAR‘Y
TOR WARAANTY AND MA NTeMANLE (ITNTRAC® LUATOME BY & acc "R adgc?
WiTed Toed TRCONM AL (90QCTY viTy ARNYI O BW A1 AT (1A% VIR | Bl A g

Ot A NTAT N [T RANE ] e _NaNF A YREEEW Y "N I Y

—r———
OLCH MU L ING AP g 0 Ty FCO S NATALLED By DAL "vd LI
LASOR (HARGE ANV $CN A TALLATY T DUB NG B QUL AR GINYBm N sef ) 0%
W RRTALLATION OUTHOL U BEGULAR WORRIN, iyl L OBEIMMID Ofc §
LATES?Y SCHIOULT O MOURLY BANLY WLy, alr v

®
O MM11S  [c |0003

LY W) ”
ATA PR P el ARG R 4t .- L
. W Tee Taey [ 2 I ] o P L] B B S W
LR ) ta . It e

CHENVEL O T REINMY oy

\ VAN AT AY nrerm »

[ ] ANDATORY

{ M BEOMITYY P AR (0
STMEYONY ARE PRE L Mt

P ase camt 1 e r
FYMBY gy ARG PEg 4Nt

t PR U Y MPROVE W MY

v

AR waARt Ve ‘wANl g

HABRLRARE 4§ Twang ¢ a

B Aen LR PRnEI y

IR PRONCT R
SR LVWPY CF BEPORT I,

w7

Ava \ AW ‘YYD AV

None

LAY XY
PARD

I8 VAT 0 Ol 11w § O
MLYALLAY (i AND TELT &,

HHLD OFINY RO DISTRBLU TN (LN

100 DAY S COMMETRBUTON O ALy, GIC 0IRLD 9P CIY
WL THATE 00O IMATMIBUT % T , 80 L0 %A, PR ., °

~ 4
F n

L LR B4

o' 5 Lo 1 TVT 1Y

HONT IfimITNA

E Wty AV ORI DBI LW WAY i ORDE BLL A B G g (L

WSPI0 B, TIANY T/, BN ANY ¢t Y LI W XY
A" say "Nt LY "one
BI . AYIC BPNIBEr, y Te \

THIS DOCUMENT was

(A NSL N A SN TR BLY
wiLy PP OANYBIRUTIL Y B
BLL UN TS STTL e Tl
POBCONY L maT U L
R T el EO, LOW NG
ey (et s*a” 5 S

CONYENTS OF ANFLIC 1NITIATID S Y
[T} rcQ

CONTINES ¥ A4 L00M0ENIOw ¥
L™ Laun "YW T VAT

X X X Dl w

c Va Nttt CevaMiad
D VA NI NAN t VAN (A, (ea . |

D DY BAT A, B L e NS ]

FOR MICROFICHE,
PARTS OF [T ARE READABY [

LB AT AN N

11 -DZQMB

INSTALEATIA AND TISNT PROETIN RIS

PARIN REQAWRI D

Q! 74-084L90 Module
protection plate

MM This FCO is required when other options such as KWi1-P, etc. are

physically mounted next to an MM!1-S memory.
MM11-S may interact with adjacent modules.

Noise generated by the

FILLD SERVMY  NFPRON A\
Art Zins

10/30 450

OIC 12(7%2) i00% W07

Mm-S -rPCo0% -2

NOT  PRODUCED
THEREFORE, ONLY
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MM11.S

8K, 168 BIT 18 MIL MEMORY
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO's Which Must Be
Considered in the Field Installation and Maintenance of This Option/Module/Power Supply

¢ Indicates FCO Conjunction Must Be Considered With Prior FCO

G231 BO0O1 MAY 7N
QUICK SYNOPSIS
Prevents components on G231 shorting to
module sbove 1t
QUICK CHECK
Two phenohic 7/18 standoffs on module
NEW REVISION
Rework etch B to CS C

G110-BO0C4 MAY 72
QUICK SYNOPSIS
Corrects delsy line 3 termination on C etch
G110s
QUICK CHECK
R115 changed frum 3K to 1K ohm
NEW REVISION
Rework etch Cto CS D

G110-80008 MAY 72
QUICK SYNOPSIS
Corrects C152 insertion polanty (positive tes
minal) to +5V
QUICK CHECK
Posit ve terminal of C152 goes to +5V
NEW REVISION
Rework etch C Dto CS E

G231-00003 AUG 72
QUICK SYNOPSIS
improves 15V and strobe marging when
operating st 55°C
QUICK CHECK
Sixteen D672 diodes replace 330 ohm
resIStors
NEW REVISION
Rework etch B 1o CS F

FCR Page 1 Revision

~

G231 ACOOS AUG 72
QUICK SYNOPSBIS
Improves AC LO and OC LO circurt operation
QUICK CHECK
Wire ADD from RB89 to R93
NEW REVISION
Rework etch C 10 CS E?

G110-00012 DEC 72
QUICK SYNOPSIS

Provides pnnt clanfication affectng etch C

G110s
NEW REVISION
CS ES

G110 DOO13 OEC 72
QUICK SYNOPSIS

Ensures PAL and PBL data bits gate high onto

the Bus
QUICK CHECK

Wire ADDs E40pindtopin 13 and E4Q0pin 9

to pin 12
NEW REVISION
Rework etch C to CS €6

G110-CO016 MAR 73
QUICK SYNOPSIS

Allows longet memory cycle t me on systems

with tugh speed NPR devices

QUICK CHECK

DL3 changed from 100nsec to 125nsec delay
NEW REVISION

Rework etch C to CS E?

G110 CO0'¢ MAR 73
QUICK SYNOPSIS
Ehminates noise on BUS INIT etch
QUICK CHECK
Wire ADDS E4 pn 4 10 E7 pn 7 AA1 feed
thru to E7 pn 8
NEW REVISION
Rework etch C to CS EB




MM11-S
8K, 16 BIT 18 MIL MEMORY
FCO Cross Reference

A Chronological Listing of Field Retrofit FCO’s Which Must Be
Considered in the Field Instailation and Meintenance of This Option/Module/Power Supply

* indicates FCO Conjunction Must Be Considered With Prior FCO

(I G110 B0oO18 APR 73
QUICK SYNOPSIS
Ehminates noise on STROBE O H etch
QUICK CHECK
€32 pin 6 feed thru to ES58 pin 4 fteed
thru/€33 pin 7 to ground side of C44
NEW REVISION
Rework etch C 10 CS E9

(B G110-C0019 NOV 73
QUICK SYNOPSIS
Lengthening R/W RESET L prevents memory
skipping a Restore cycle
QUICK CHECK
E28 pin 8 goes to Tap 10 of Delay Iine
NEW REVISION
Rework etch C to CS E10

MM118-C0003 OCT 73
QUICK SYNOPSIS
Module protection plste ehminates MM 11 S
noise neraction with adjacent modules
QUICK CHECK
Presarce of protection plate

FCR Page 2 Rewvision
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NOV /TN

MM11-S PARTS BREAXDOWN

7008816 -Backplane Assembly

700885%5-2B -11/45 MM11 Power Cable (o0ld)
7008909 -11/40 MM11 Power Cable (o01d)
7009562 -G772 System Unit Harncsc (new)
G110 -Control & Data Loops

G231 -Memory Drivers

H214 -8K Bank of Core Memory

BC11-A -=Unibus Cable

M920 -Unibus Jumper

MM11-S -Single Backplane Unit

" @ e L s #INT OF TANe.& L TD

. mmir-S- Eac -/ !



NANF,

G110

G231

MM1leS

ECO #

f 4
fF5

fF9
f10
f15
/18
fF1l
f 3
15
f3

QTY
1

16
A/R

MM11-5S ECO PARTS

PART NUMeRR

13-00365
10-0%306
90-08213
17-00024
19-05547
16-11327
10-01610
90-06892
11-05275
90-09185%
74-08490

JAR/TS

CO"MENTS 8 DESCRIPTION

Resistor
Capacitor

Standoffs

# 10 black/white gd.wire

I.C.

Delay
Czpacitor
tandoffs
Dlode
Jumper wire

Srield

T e L' su? OF CANA & YD

mmri-S - EQE -ol




MM11-S FIELD CODED ECQO'S

G110 B4, B5, cg, Cl10 & A, D12, D13 & A, C1% & A,CI6,
B18, ci9

G231 B1, D3, A5, D9

MM11-S c3

t) » *a

13

4 e

"

18]

JAN./T5

L

«AT A LTI

mmy-S - £ac-3

. BB




———rnn b

REVISION DATE MAR/?7

mmyr-3 - £q¢-V

OPTION SYSTEM SYS.
TN TPt : . CAB | BOX |\»IT | SLOT| IPB -
M11-S 8K 16 BIT MEMORY CTCH | CPRCR ! Stin. # FOF SERIAL’S | LOCATION 1 o=
ECO STLZASE CS =3 =CO QUICK CHECTX QTY | PARTS NAINDEC PRINT ACTUAL | D72 22
JA7E ! Hns. CAUITTAN _ INT COUOTEMT TN RCQUIRED REQUIRC S=T INSTALU INCTALLEY -
st U POATER] 770w
I
00001 4/72 A Jumper AOl-Ul to AO2-Ul N1l
00002 9/72 NOTE: Print change N1l
C 00003 10/72 -1 A module protection plate beside MM11-S 1 74-08490
memory bank.
00004 11/72 NOTE: Adds test procedures for MM11-K, N1l
L, M, S and SP modules and system%
00005 10/73 Jumper CO2-A2 to FO1-A2 N1l
00006 2/74 NOTE New harness (7009562) introduced N/A
for 15 pin power distribution.
11/40 and 11/45 with serial numbers
greater than 6000 and 2000 respectively
have a G772 system unit harness
00007 05/75 NOTE: Document update NIL
00008 05/76 NOTE: Documentation update NIL




PTVISION 2ATZ prc /75

02TION SYSTCM O3 | stozt 1p3 ]
G110 CCNTRCL & DATA LOOPS |ctcH | QPTION SCRIEL 2] PDP SERIAL # | LOCATION CA3 | BOX Ji Il iy I . PAc
¢S |=Ter =2 QUICX CHECK QTY. { PARTS WAINDDCS  PRINT |ACTUAL |DaT2
WL |uns. CALRTON - NA™ COMPIEOE Ten RZQUIRED REQUIRID o7 INSTALY InsTALLE T
TINE SPDATED) TS
Al C R118 1s a 220 ohm resistor Nz

R118 is leTt of E28 and right of C°L3

or possibly under DL3

E28 i3 the 6tnh I,C, from BEl

DL3 is the 2-.all delay lire right of DL1
DLl 1s the bdiggest delay .iine

P} C DL3 1s 2 .20n sec. delay .ire with ’ Ni1l
part number D-10100 and/cr 160955§

oL3 is a small delay line !ust right cf
L1-Cé

JL1 1s the biggest delay line on bcard

DL; CHANGED TO 125 N SEC. {P/N=322-1)
9 “‘f{A

c D R113 is a 12J ohm &W 5% resissor
R113 is located at AS] below [L2
L2 18 between E1 and F?2 N1l

D} C 1.0 | NOTE: This ECO affects on.y "C" etch 1 13-00365
modules

R115 is a 1K %W 5% resistor '

R1l% 1is the 3ra resistcr right cf DL1=-12 DZVMMG

DL1 is the biggest delay ilne . DZ¥MI

[ 3

E| C |3.0 | NOTE: This ECO affects orly.-"C" etch 10-05306

modules : “ 90-08213
Cl152 1s a 6.8 ufd. capac,tpr with tne
cathode connected to the + etch o1 btoard. )
Cl52 is the capacitor right of DLl -02
DL1 1s the biggest delay line

mmy)-S- EQC. =S

——— - o




RCVISION D

Jar /7

Nil

| ODTION | sYsToM N
5110 CONTROL & DATA LOOPYLTCH | CPTION | SFe-AL ! po? 's::.zia:. 4 | LOCATION pox |-1: | stoz! zos | i
ktale] SILZASE (o ot se] QUICX CHECA PARTS TWAINDESS IPRIJ: o BAH
a”E 1S, CANTTAMN o \IA™ OOMNTEDT EG0 REQUIRED REQUIRZED |SET INSTALL IiS2aLLz:
TIM I';PDATED
f2Coe 21/72 F K123 15 @ 39C ohm %W 5% recistor
R123 i1s the c.osest resistor to BS. Nil
£3007 c9/72 El & - Standoffs screwed on N1l
collt 10/72 E2 Cu7 43 a .21 uf 100V 20% disc capac'tor N/A .
C47 is directly below E40
ELO is the 1st I.C. from CTI
DO NOT COUNT PULSE THKANSFORMER AS .,C.
C J0C(§ 12/72 E3 5 Four #18 gauge black grcurd jumpers on AT=GCZ24
SIDE ONE INSTEAC OF ON SIDE # TNC {(#18 black
& white
teflon
coated)
C o010 11/72 E4 1.0 Jumper E15-10 to E28-13 19=-05547 DZQKB
E1lf 1is the Lth I.C. fror AV1
E28 is the 6th I.C. from BEl.
cIoli 12/72 NOTE: This ECO deletea NJA
T CoCl2 12/72 | ES N/A | NOTE: Print update affecting only "C"
etch modules.

mmyi-S- EAC- &




PLVISION DATZ Jan./75

- - [ PTIO SYSTLM SYS,
o212 CCNTROL & DATA LOOPS ETCH ] OPTION _ RIAL PD?P SERIAL 8 | LOCATION CAB | BOX Juo.[T | SLOT| IPB 2A%3
- | 3 ¢F
tafe) SSLZASE | €S [E2cH e QUICX CEE=CX Q7Y | PARTS “RINDECS PRINT ACT"" At <2
|D‘" WL 1S, CAUTTON - NOT CODPIRAe BeQ REQUIRED RSQUIRED |SZT AL»|ILS?AL'=: - Ve 4
! TIMNE ') A TIHR .
D CCOl3 & 01/73 | E6 | C 5] NOTE: Reworxk only "C" etch modules
~3A Jumper pin 4 to 13 on spa:r I,C, slot DZQV.B
above EUQ .
E40 1s the 1lst I.C. from CT1 N1
C0024 03/73 K F NOTE: This ECO affects cr..y C§ "F"

etch "E" modules N/A .
Jumper E15-10 to E28-13 .

E15 is the 4th I.C, from AV
E28 1s the 6th I.C. from REl

00CléA 03/73 K F NOTE: Thls ECO affects £ & F etcn revs
modules

OL3 is 125 n sec. deiay iine with

P/N 1=322-1 and or 1611327

OL3 1s small delay line right of tlre N/A d

blg delay line

C 00015 & 05/73 E7 c 1.0 NOTE: This ECO affects "C" etch rev 1 16=-11327 . DZNMG
15A modules ) : K DZQKB c
DL3 1s 125 n sec. delay ‘1ne with DZGQGA

P/N L-00-01 and/or 1511327
DL3 1s small delay lire right of the
big delay line

C 30016 06/73 E8 C 2.0 NOTE: Rework only "C" etch rev moduies N11 DZ¥MG
[ Jumper EQ4-04 to E07-07 DZQKB
' DZQGA

cC017 12/73 ) L F NOTE: This ECO affect cnly "E" & "F" etcH N1l

rev modules
Jumper EQ4-0U4 to ECT7=07

mmil-S- £&-7
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REVISION DATE AuG. 1978

—
OPTION SYSTEM SYS, PAGE
CONIROL & DATA LOOP | £TCHR}] OPTION PDP CAB | BOX | yn1T | SLOT] IPB K
SERIALS SERIAL &4 1 0CATION "OF |
beo RELEASE] CS |[ETCH | ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATL Ct
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALI] INSTALLEIR HA™
WL TIME UPDATE] TIME
KONty 110/73 E9 C 1.0 NOTE: Rework etch "C" Rev 1 10-01610
White wire of twisted pair from EJ}2-06
feed through to E58-14
E32 is the 4th 1.C from BSI
E58 {s the Ist 1.C from FCI
t 00019 112773 El10}| C 1.0 NOTE: Rework "C'" etch rev NIL DZQMB
Visual check of jumper or etch run from
E26-08 to DL1 tap 10 (Do Not Use Meter)
E26 1s the 4th I.C from BEI
DL]1 is the biggest delay line
00020 J0L/74 M H NOTE: Affects "F" etch rev N/A
&A Visual check of jumper or etch run from
E26-08 to DL1 tap 10( Do Not Use Meter)
E26 {s the 4th 1.C from BEI
DL]1 is the biggest delay line
N2l 07/74 N H NOTE: Phase in DEC B864C's to replace DEC 380's N/A
N F
EIl | E
Ell C
Han v 0y 76 P H NOTE: DEC 7438 allowable 1.C. substitution for NIIL.
74H01-1 at ES, EI18-E22
oo 1271717 R H SYMPTON: CPU WILL NOT RUN UNLESS RESTARTED 1 19-05547
APPLICABILITY: REWORK ETCH "H' REV
JUMPER E02-02 TO EO02-07
9
/
i
mme-S-EQC -8
e ——




REVISION DATZ DEC _ /74

| oprIoN | eyeoow SYS, 1
G231 MEMORY DRIVER e | cpozon | SCZaAT, m]  Bop SERZilL 3 | LOCATION CAB_| BOX JinIT | SLOT|IPB PASE
l 1 0oF 3 €
£COo 'ﬁELEASE CS =220 QUICX CEECX ' QYY | PARTS HAINDECS PRINT ACTUCA eiTZ c=
BRI e JAns. CATINTAN | VA AR as AR ©an REQUIRED REQUIRCZD SET dNSTALY INISTALLZLY a2
T Y2SATEDI TR .
l ,
B 00001 6/72 C | C {3.0 |Two standoffs to prevent shorting 2 | 90-06892 H
00002 8/72 D D Four standoffs on module Nal
C 00003 8/72 E D 4.0 |NOTE: Rework only "C" etch modules
Dll6 1s a D672 diode 1nstead of being a .
resistor 16 | 11-05275 DZMMI
D116 1s the only diode right of El
00004 & 8/72 F E E2 is a DEC I.C. 1074HO0O Nil
4A E2 is the 1.C closest to the top left
corner.
A 00005 8/72 El C 4.0 | NOTE: Rework only G231l's with etch rev
"C" which are in 11/05 and ME1ll
systems.
11/45 memories do not need this
ECO Nal
Jumper from R10l1 to Q7
R101 is the 3rd resistor from bottom left
corner
Q7 is the biggest transistor from EL1
00006 8/72 E2 C R170 1s a 100 ohm kW 5% resistor
R170 1s the 2nd resistor from top edgec of
board in the 1lst row of resistors left of
El Nil
00007 9/72 E3| ¢ NOTE: Print update Nil
mmw-S- £qC- 9
_—________________a g ]




REVISION DATE J.:i.//

. OPTION SYSTEM SYS. el |
G231 MEMORY DRIVER [eTcH | CPTION SCRIAL #] PCP SERIAL & ! LOCATION CAD } BOX \\iIT  SLOTI IPB /%2
2 .73 ]
ECO =TLIZIASE CS =RGEIEC QUICK CHECK QYY | PARTS JMAINDECS PRINT ACTUAL gl g
[ IheE WLo|anS, CANRYAN _ NAT CMIN TR EEQ RCQUIRED  |REQUIRED  |S=7 INSTALL] InsTaLLEY o
{ TI:'Q." ::?-).1!:!1,:0 m--_-ﬁ
¢o008 9/172 EIA] C C52 15 a 470 pfd 100V 5% capacitor
E2A Cc C52 1s at the far left of DR1 and the Nil
E3A C only component between two transistors
P 00009 12/12 E4 C N/A| NOTE: Field service clarification for Nil
etch "C" modules
0oL 0 3/73 H E El 1s a DEC I.C. 4011 quad transistor N/A
00011 4/73 ES C El is a DEC I.C. 4011 quad transistor N/A
30012 4/73 J E NOTE: Affects etch "E" rev only
R176 1s a 4.7K kW 5% resaistor
R176 1s the lst resistor bclow two 1
transistors at the far left of EJ1 N/A
00013 - 11/73 K E NOTE: 1I.C. substitution cancelled by
ECO & 16 N/A
00014 2/74 L E Ql2 as snap-on heat sink
Ql2 18 closest transistor to bottom left N/A
corner.
00015 6/74 M E NOTE: This ECO affects all etch rev
ALL modules.
J1 & J2 have 1insulated jumper wire N/A
Jl & J2 are betwcen E31 and E34
E31 is the last I.C. from CD slot
00016 /74 N E NOTE: 1I.C. 380 and 7380 arc unsuitable
E6 C E9, E15, E16, El17 are I.C. DEC 8640's N/A
E9 18 the last I.C. from AVl
El5 1s the 1lst I.C. from BFl

N mmil-S- £acC- /9 |




REVISION DATZ DEC./T7F

| opTION SYSTIM 513, . .__
CTCH | OPTION °§t§':;,r', #l Po? SERIAL & | LOCATION CAD 120X I.-..T {SLOT}IPB :-',:_;;1,3
3231 MIWCRY DRIVER l 3 &G
zZe ‘??LEASE CS =16l 28 QUZCX CEECK Q7Y | PARTS wAhINZECS PRIND ACTCAL_ %TZ . <
- iazﬂr' 3L H3S. CATIPTAN _ \IAT CANDITEMT A0 REQUZIRED REQUIRED S&T =0 STALY] T0NSTALLEY
T TI:‘:'. ‘1!")1\1'"7!7 my-'-:-.-.
JCC17 01/175§ P L E Q6 1s a DEC 6534C transistcr
Q6 is the last transistor from EJ. . N/A
00018 0&4/75 R E KOTE: Phase {n jumper wire N/A
For current loops useing teflon
insulated wire .

mmi/-S~- £QC- 1/




REVISION DATLC JAN/177

OPTION SYSTEM 5YS. -
‘11 - RK x 16 BIT MEMORY ETCH | OPTION SCRIAL #| PDP SERIAL § | LOCATION CcAB | Box linit | srorf irs 1?r
STACK -
£.CO SELEZASE CS | ETCH] ECO QUICK CHECK QTY | PARTS MAINDECS PRINT ACTUAL | D™
DaATE VL HRS. CAUTION ~ NOT COMPIETFE ECO REQUIRED REQUIRED SET INSTALL I.. ~iTi.=
TIME NPDATED'T™ T
00001 6/72 B NOTE: Print change Nil
nonn2 1/73 C NOTE: Reference chart for H214, H215, N1l
H216 and G645 etch & CS revs
nonon3l 6/73 D NOTE: Allowable 1.C. substitution is N/A
DEC 2501 to DEC 2501-01, 2501-02,
2501-013
nnnon4 10/73 E NOTE: Print correction N1l
nnons 11/73 F NOTE: Print correction N1l
n0006 07 /74 H NOTE: Documentation update NIL
10007 12774 J NOTE: DOCUMENTATION FOR AMPEX STACK NIL
£ A
’ 08/77 L NOTE: CORE TYPE CHANGE DUE T0 N/A
AVAILIBILITY PROBLEMS,
mr-S - EQc-
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MMI11-U
186K CORE MEMORY/PARITY
FCO Cross Reference

A Chronologics! Listing of Field Retrofit FCO's Which Must Be
Considered in the Field Installation and Maintenance of This Option/Module/Power Supply

« Indicates FCO Conjunction Must Be Considered With Prior FCO

I G235 S0009 SEP 76
QUICK SYNOPSIS
Marginal memory under cond tions of high
drnive current
QUICK CHECK
750 ohm resistor st + symbol nesr arge etch
NEW REVISION
Rework etch D to CS N

FCR Page 1 Revision

mmi/-v Jom- FCR-/







NOTE: 1)

Gll4

G235
H217-C
H217-D
M8239
MM11-U/UP

Gll4
G235

G235

‘--I-ll--Il-I---I-l--IlIllIlI-lllIIllll-I-.--.IIl-IllIIIlIllIl.-IIIlllIllIllIlllIllll.lllI-II.....lll-..-l.-..llIlIlIIIIIIIIIIIIIIH-----L

MM11-U/UP are combined together for convienence

11-U/UP PARTS SREAKDOWN

16K sense memory

16K X-Y driver

parity memorv stack (16K X 18 bit)
memory stack (16K X 16 bhit)

16K timing module

16K Core Memorv/Paritv

MM11-U/UP FIELD CODED ECO's

- 15
- S9

ECO#
*9

MMI1-U/UP ECO PARTS

QTY PART NUMBER COMMENTS & DFSCRIPTION
1 13-05281-00 RESISTOR

APRILYZ 77

mmil-v/fuP- £6C- 1




REVISION DATEDEC /75

.- - fv epaen -wLTRTM ! OPTION SYSTLM ! SY§, | B
311 16K SENSE INHIBIT |seen) avtron | Sheidn ul eso !SERIAL 2 | LocaTIoN CAE aoxghéif _SLOT| IPB 3.~z
| l l | PR |
[___ - B ! ]
ECO AILZASE CS | =2, =00 QUICX CHETX QJY | PARTIS [IAZNOZSS 22IN%7 ACTCA DATS o=
;SATS W ans., Qrom=rmy _ o °Am CONVDTENT T0A RCQUIRED REQUIRZD D0y LNSTALL) I0STALLEL] At
TI:!E :"?3.'\!::':‘ '.:..'0?. .
| |
€ca01 10/73 B B NOTE: Cancelled By ECO# 1A NIL
COO0C1lA} 10/73 B B 6r.d Jumper frcm T71 ard along the A/R 91-074T70-0C
bottom of the board
colc2 | 11/73 c B R106 is a &6 O!M, 1/2W, 5% resistor N/A
R108 to the right of T1iC3
T105 is a transformer along ACl1l rear
handle side.
Sudl3 ~3/7d D C NCTE: New Etch Rev, NIL
00004 04/75 E c NOTE: Part substitution due to N/A
shortage
I 00005 {05775 F c .5 NOTE: Affects only etch "C" rev's NIL
Measure open circuit from the top left
metal handle to ground
|
- SRR IR Y PV ¢ T




REVISION DATE DEC./7>

OPTION | SYSTEM caB | Box [SE5: tstot] 1pB PACE
"o CH] OPTION PDP UNIT
- 0235 16K X-Y DRIVER |jmm SERIALL SRIAL_Z4 LocaTION I OF2
MF1ll1-U ' '
1
. MAL PRINT J ACTUAL | DATE Ct
| REL Ef CS .TCu [ LCO QUICK CHECK QTY PARTS MAINDECS ¢ \ )
- ©0 DiTEAS — HRS. CAUTION - NOT COMPLETE ECO REGUIRED REQUIRED SET INSTALI| INSTALLEI{ NAME
LM TIME VPDATL] TIME .
00001 v07/73 I D R35 1is a 3.16K,1/8W, !X resistor 1 13=-00229
- R35 is located below W& l 13-03045
W4 is left of E2-01
E2 is the 2nd I.C. froa ATl
00062 |39/73 | & | R92 15 NOT a 330ohm, k¥, 5% resistor 1 11-03441 |
R92 {s the 4tk component above RI101 2 13-00271
P101 1is 220 ohm, 2W resistor left at AT1}| 1 13-02379
00063 f11/73 F D K29 is a 120K, LW 5. resistor N/A
R29 1is the lst resistor above Q!4
Ql4 1is the transistor ahove E&
E4 i{s the 2nd 1.C. from BL1
| .
VUGGS 101/74 R D D2, D3, D& are delcted 1 15-05321
| No diodes between E2 and R13 1 19-10466
R18 is a 100ohm resistor, above E2
00005 J04/74 J D C47 158 a .022 ufd capacitor 2 10-11683
C47 1s the 1st capacitor below T2 1 1)-04855
T2 1s a transformer at the far lett
of AN1
00006 t08B/74 K D Delete C44 NIL
Only one 47ufd, 20V, 102 capacitor still
present (not two) between Q12 and Q13
Ql2 and Q13 are t.. lst and 2nd
transistors from AE]
- -— 2 KPUEW™ Pty

'.-------------------.‘---------.----------..-...----.-..-...-.-::22?/ﬁ"9‘0!’-«E]M:—;?
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REVISION DATE _JANUAKY/17

—
OPTION SYSTEM cas | Box |3¥S: Vsvot| 1B PAGH
_ ETCH| OPTION SERIALS PDP SERIAL 8 A UNLT 0F
b 16K X-Y DRIVER RIAL LOCATION
MF11-U/UP
MM1LI-UUP
ECO RELEASE| ¢S [ETCH | EcO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATE “F
DATE HRS. CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALL] INSTALLLI{ “AM!
WL TIME UPDATE| TIME
0n00/ J04/75 L D NOTE: Parts substitution due to shortageq NIL
nooo8 |06/75 M D NOTE: Must have if used on MA20-M 1 13-00364
for PDPI10O 1 13-02388
R23 1is an 1K 4W resistor
R23 is the only resistor left of AAl
S 00009 | 0&/76 N ) .5 | NOTE: REWORK ETCH "D REV 1 13-05281-00
&A R103 1S A 75 OHM 1W 5% RESISTOR
R103 1S IMMEDIATELY RIGHT OF Q12
Q12 1S THE 2ND TRANSISTOR FROM AC1
e 111/77 P D SYMPTON: MARGIN FAILURES UNDER HEAT N/A

D1 AND D133 ARE 1%(NOT 5V)ZENER DIODES
01 IS THE FIRST DIODE ABOVE E3-08

D133 IS RIGHT OF T2

T2 1S THE TRANSFORMER NEAREST THE TOP
LEFT CORNER.

mmii- O/ uP-E0C-%



PLVISION DATZ _pppipy75 ‘e

, .. ! orrIiON | S¥a7Ly I o b 1SS, ]
E217  1€X STACK LIGH | €230y | SsUwrAt sl DoP I SERIAL #  LOCATION 1 CAD | BCA ;i SLOT 198 272
‘ ' ‘ ! | 1 273
| i ] RN T N S L
fomenen | i 1
co RILEZAST | CS [ =RSUISC0 QUITX COHLUCXK 'y QoY ‘PART NMAINSCZS !PE:Y: ASTULL  28T2 <=
=A% <L s, CALRTAN o WA AporTAT B0Q | ROQUIRED  |REQUIRZD  |32T zustanz] zustarez:] v
- eI UdZATEDI e g DT
l i !
] r ;
elodetet 05/74 NOTE: Manufacturing Change NIL
0cld2 C7/74 NOTE: Document Change NIL
0s3l3 1C0/74 B E NOTE: Rework H217-8 ard C (18 or 19
Bit)
Diodes D29, D3C are dele%ed . NIL
D26, D30 were Diodes ielt of CEL
: tut right of the resistcr retwork
i
00004 | 03/76 c E NOTE: Manufacturing change. NIL

mmi-vfvP-EQC - S




REVISION DATE MAY L26

OPTION | SYSTIN SYS, -
16K UNIBUS TIMING ETCH| OPTION | crmyars PDP SERIAL ocatio cAd | BOX | iy} | sto| 178 | PAG

MELI-U

£ECO RELCASE} CS (ETCH | ECO QUICK CHECK QTY PARTS MAINDECS PRINT | ACTUAL | DATE CE
DATE CAUTION - NOT COMPLETE ECO REQUIRED REQUIRED SET INSTALI} INSTALLEILY HAMF
UPDATE) TIME

NOTE: This is a manadatory ECO NIL
Measure continuity from E21-03 to E25-13
E21 i{s the 2nd 1.C. from CL1

E25 is below E21

NOTE: This is a manadatory ECO NIL
Mcasure continuity from E03-05 to DL3-05
DL3 is the only delay line left of ARI

NOTE: New etch rev N/A
NOTE: Phase in DEC 8640 to replace DEC 380 N/A
NOTE: Introduces MB293-YB for XMIS NIL

M8293-YB can be distinguished by checkirng for
jumper from E38-12 to L38-12
E38 is the «th I1.C. from DTl

mmi-v/vp- £ac-€ ) €
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