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MICROMEMORY 7405 
ADD-ON MEMORY SYSTEM 

11 lnformation contained in this Technical Manual 
is disclosed in confidence and may not be dupli
cated in full or in part by any person without 
prior written approval ot~the Memory Products 
Division. Its sole purpose is to provide the user 
with adequately detailed documentation so as to 
efficiently install, operate. maintain, and order 
spare parts for the equipment supplied. The use 
of this document tor all other purposes is specif· 
featly prohibited." .. 
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jthe: Interface schematic drawing in Section V. Detailed functional descriptions 

!of '.the Memory Card and Power Supply are contained in Technical Manuals TM944709 
I .· 

:and TM929219 respectively. 
I . 
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~ I :Fi~ure 3-3) to select a Cycle -~nitiate signal RPOO thru RP03. , 

lO ! 
1
3-15. Memory Card Select and Sta~-ti,~g· .Add~~~-~-- Control 
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Memory Card.Select and Starting Address Logic consists of a binary 
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.,.) I I 
16 I Jing address occurs, the complement added io it always equals 0000. The most 

~~ i ~ig~ificant bits E4, E3 are applied to the decoder, which generates RPOO to 

J.~: ; ~scl ect Memory Card 0. Subsequent addresses above the starting address add· to 

;~ ! ~the _ _:~itch-_set ~!1p~t- and J>:C:a:ise on,ly the most_~-i~~~~ic~n .. ~ _ 01:1.~.P-~~. -~-~-~~._.a.r~. 
-- l 

22 ! '.used, RP changes in increm~?~~ .o.~ 33~--a~o_ve the .s~~arting address. (See 
23 l !Table 2-l for starting address versus switch. set'.t~ngs.) 
2 ( i i 1 . . .. ·-· .. . : .:. .;,. ~ ..L. ••. - ·'- •;.._ -· •• - •• 

2 ~ . ' ( · ) I 2~' ;s-17. PARITY CONTROL Optional •' t I 

27 I ' ; . I l 
28 

I 0-1p. Parity Control provides incoming data with a parity bit and checks .. out-

)o ! !going data for correct parity. The circuit includes an address select circuit 

3? l :that can be set by switch Sl(l-4) to activate parity when instructed by the 
3 l i l - :· .. i -·.·." ..:.. . .- . . . . . ., - -·, - -~ .. 
32 l , .. ~Computer~· ·.The Computer instruction is conveyed by Address Bi ts AOl thru Al 2 

~~ r ,1 cint~;naTA'oo 'th~~·A1i)··~p~1i'~d to Par_ ity Control. Low order Bits 01 thru 04' 
).:.!· I , · . 

3S 1 l(i~~ernal AOO thni A03) are compared:to switch SI settings to provide the '. 
36 
37 

n 
i2 

.. , 
t "T 

., . .. 

I I - ., .'. .--'. • . - •. •" ' - • • .. .- ~ 
jpar~ty ·select control· for the Parity-Word Multiplexer (U24, U25) and Register 

l(U3~/-'l.J36): c:~r;·,a Zll ubtru tion I 
I t. I _ i 

~-19. In even~ of a parity error in a Read word, the Parity Gencrator/Che6ke~ 
I ! 
1(Ul 7, U18) generates a parity error flag,, PB, whi"ch is sent to the Computer. J 

I . - i 
l1n response the Computer executes a trap t() location 114 or 116. 
I I I 

l ! 
(See·PDP-llj 

I .. ' 

J 
I 
I 
I 
I 
I 

rrocessor Handblook for deta:ls of Computer Operati.on.) 

I ' . . 
L_._ - ------~- ...... -- ...... _ ...... __ _.. ___ ..... _.__._~---------~ ........ -- .... -.----.... -.~--

I.in e 0 f •rc:d: 

I 
Even P.:1qc No. Center P:1q0 tro. Ocl cl P -~' <"T t; N n . 

5 

6 

7 

8 

9 

10 

11 
.. '') 
.L-

< 14 

15 

16 

17 

18 

19 

20 

2l 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 



:::~:.--., ----------
- 'l'Exrr w:nnn ODD Pi\GE . 1---::"J 

Pt1r.:11y.r·.:1ph No. (Evc~t! P._1g0) PubJic:JL:ion no. P •. 1r(·Hrraph No. {Odcl P;:-Hlf') 

Jlc 
:;e 

l . l?ir~;L Lin'.~ nf 1.l_',.·::t. or '1'0bl ,_ ... 'l'il:"! (~ I 1 
2 
? ..; 

'-1·=--;,::::.-:::·::.:.--._/ ~-=77·.:..:.-::.::--:.~~.-.:.::-;,.;;·; •. ·· • .;-;;·5f:cr~o~- ;~-~~-::'"- -:.-:=-~=··.:::..-:.-~~.:.~-==-=-==-=.:.-:-· --· ·-·- . ; ·1 2 

I ; -~·--·· ..... -- . -···--- I I I =---=~=-~-.. ':"~'!-:..-:.:':;.;::::.-::::::::.::::::-::~-:.==-=~-::.·~=---~--:-. . -- - . ---=-':..-··-·~-:-::---.:.=.===·= .. :=-~--===:::.=~-=:..-=; 3 4 
c: 
..J 

r 
0 

7 
8 
9 

10 
11 
12 
131 
14 I 

is I 
16 I 

! 
17; 

I 
18 ! 
19 i' 
20 I 
2:!. ! 
22 i 
22 i 

I 

24 I 
2· 
2~· 
27 i 
28 f 
2a I 

3~ I 
3" I 

.,~ I 
33-t~-
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4S 
49 

I .Lk~_INTE~~~~~~- I 
I I 
I I 
I ! I 
14-1. PREVENTIVE MAINTENANCE . : '.., p :-; ~-: :-:: 'l'o~\:t 
I i . ·-· .. - ~-----.:.·----~---·-· , 
14-2. Preventive ~aintenancc consists of inspection, and cleaning as required'. 

IHo~ever, only cleaning of air filter should be done periodically. Inspectio~ 

1~ncl cleaning of major com~onents (circuit board assemblies) should be done 

!only when the system MUST be shut down for corrective maintenance, and then, 
i . 
ionly on a circuit board that MUST be removed. 
I ~ :· · :. 6 :: : ~ .-:·:::, r ... -. .,_, .:. J. :-:-> .J qe 
14-3. INSPECTION AND CLEANING 
I • ···-. -. -1 -, • I . . .~ - -..lL,.-: l .:. .,_ ... ~s·'..:.:i..~~" t.1on 

i . 

: .4~,4 .. ~.~-~ystem_ A~r .. F:ilte~·-·-·u ...... ,--~------ or. -·ft·-------~--·----·-----·--1 ..... ,J 
I . !I' - '· 

' i : . - ~ -- - --· ' - ....•.. , 
14-5. Dependent on atmospheric dust conditions, and as periodically required,i 

! in~_pect, remove, and clean sy'stem air filter as· ·follows: I 
1 . : Ii 
I J a. Remove System front panel. , 
j I 
i b. Hold panel with dirty side down, and tap gently to loosen , 
I _ accumulated dust particles. . J 

c. Remove dust with vacuum cleaner, or by immersing in clean 1 
! water. I 1: c i g·n •- 1 --- -.- : '· • · · p ;=i rr r· 

f
• "'d~ _ ~~s __ applicable, cshake out water, dry panel and filter, and 
· Vei t.J-re1nstall. ·~~.~· ..L ~,~: 

I J · r:·~ 
'4-~. B~s~plate.Connectors 
I · I Widti1 icr i·'uL. ;.'a:~iC: 
14-7_ • ., Only when Memory Card MUST be removed, inspect and clean baseplate I , .... 1 ............ .,_ .. .L- •.. ·- ·- ... . .. - _, •.•••..••• 

!connectors as required: 
I : I a. Saturate Memory Card contacts with contact cleaner. 

' 

l 
I 
I 
I 
I 

·I 
I 
l 
f 

I 
I 

. I 
I b. Insert Memory Card into and remove from baseplate connector. t 

~ i. WipJ Memory Card connector clean with soft clean cloth. : 
I I 
I I 
t CAUTION I 
I I 
I . · , I 
IL Inserting anything into baseplate connector except PCB I 

- - -- - ·could damage contact surface or change contact pressure·.-·- ··-·t .. J 
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1
_ 4 _: ~-• .. , ·= ."..~~RE~'.f I YE_ ~IA. I NTENAN~~.~-~ ~;,~;2. " .. ;::.;.~:,\:-,_~:;_:_: __ ~:~~'.:~""--_'~c .. ;;_lt:..,..c:.. ... --""! ~ ..., r . ·' 

3 I 4-h. Corrective maint~nance is 'he~~i11 ·u.~~ifed to System troublcshoot}._ng, __ 
1

the 1 2 

~ I I goa,· :t".:;£ ·-\~ht~h :i-~~\~ .. i;~-i~~·~-:-;~-~-~~t~~ --~-~-~~:· -.~i~-~~c-~:f·~;\1e~~;;~ ~~;~·:. ~h~ -··I~~-~r-f dee ' 3 

4 6 I I Card or the Power Supply. Defects related to data and address can be isolated 

~9 I : to'. the data and address paths between Computer and Memory-Card memory matrix 

I using a DEC PDP-11 diagnosti~_ .. (suc~ as _DZQf'..m) ._ However, to correlate Computer 
10. 
1 ~ I 

1
1 

ocilal readouts with Memory Card address decoding, do the following: 
12

J_ I 
I I 

1

. a. Construct two tables in the forms illustrated in Figtire 4-1. 
13 I I. b. For a given Computer octal readout, fill in the appropriate 
11~ I I I· spaces in Table A. 

..; I l ; 
16 i ! ' c. Insert binary equivalent of act.al. readout in Table A. 
17 l I ! 

I d. Transfer binary equivalent to Table B according to Memory-18 I I j . .. · Card interval bit positions. .. ·' · 
1 ~~ j ·I · · · · 
2 C ; ! . e. Refer to Memory Card Technical Manual TM929162, Section I I I 
21. ; : .. )--·----.for theory of address decoding. _ . -----·---·---·--~·-···-·--··---·-··· 
22 : I · f. Note that the decoding of Interval Address bits 15 and 16 
23 I I i represent RP Select: each RP selected.selects a Memory 
;~ ; : 1 · Card. (See Theory, Section II I.) (Figure 4-2 illustrates 
~ relationship among external Address (A), Address Input (AI) 

2
2-: l. f I and Memory Address (MA) . ) 

I I I ! • 
28 14-10. Computer designated data bits (BD) also do not correspond·exactly'to 
29 I I : 
30 ! !Me~ory System interval data bits. To correlate Computer to Memory data bits 

31 I : refer_J:o Table 4-1._,_:_::_ l)CJge 

~ ~ L ._ i ! "Tr, •. - ·= - -· ·• •· ., ~ .. · ,_ ··-- .i.- ; -- n 
- :;, 

1
4-11_; - MEMORY CARD SELECT _ ... _,, 

..., 1 I 

.;) ... ! ("'! ~- i ! 
3S · i 4-~2~"licr-N~ ~~-m-~r~ ~f~~d }:~~;~~elected (addressed) by UNIBUS Address Bits A17 and 
~*I f Al6 ... Table 4-2 designate's UNIBUS Address Bit configurations for selecting 

~ ~ l ea~h 1~~;;~;~t"a;d S'i~t: •-'-~~ "'~~~' this chart, subtract the starting address of 

th~·Memory System from the UNIBUS address. The resulting binary states of, 40 
41 
4~ 
43 
44 
45 
4G. 
47 
48 
~1~1 I 
r· 

["'"\ 
.)-

i 

Address Bits Al7 and Al6 correlate to the selected card slot. . . 

... ... ' 
\ , 

i 

' I I 
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I 
I 
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) r~-13. '. INTERFACE CAHD TROUBLESIJOOTING ' '. '~~t: ()J~ '.i.'<i1Jle 'Pi tlc I~ 1 
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5 In Te r ~ace Ca rd . All data and addr_e_s ~ ~ ~ ~:5 _ _'.l_r_e ___ r_ou t ed through this Card; thus ; 1 I 
6 ;re~atcd buffers can be suspected in event of data and address failures. Simi- 4 
-. I I . 

~ llarly ,· the Parity circuit (when included) services all Memory Cards. . 
0 I I i i I 

l~ j4-f 5. ~ Card-sele~tion problems ca·n .. be isolate-~( by interchanging Memory Cards .. 

i J_ ;continued malfunction of the apparently defec.ti ve Memory Card indicates this 

t; ;ca~d is defective. If the substituted ca:rd fails, the Interface Card is 

L4 ~efeciive. ! i . 
. I ; I 

LS ; I ! f 
LE :4-~6. MEMORY CARD MODIFICATION 1 

t_ 7 i i i ~ 
i_t: 4-17. · To c:.cconunodate the PDP-11 Computer System, the MICROMEMORY 3000QD Memory 
c . ! . 

_.; Cards are modified as follows:_ ;;: _- \: _·.c:.1 I lj_ ~:<:>::.r~. t ion 
:(; l I \ 

1
1 l i ..... :-·'.-B~f-:.: .. Tl':.1.~~-9~.~-2_: --·- or -----.. --.--
·~I; ~I i( Pag

1
le 2-10. Pl-?_O,·-~~?:S~ Ail~ ~-·,_.,_J .. l p~~qe 
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~~ 
.., I 1 I 
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I Section V, Schematic 929668 
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'.! i .. : ~)acr2 
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VerticaJ Ill~~tr~tion 
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Table A. Octal to Binary Conversion . ; ·~ .~~= .'..:_' ~ ·~ .. ~---· .. ----- ·- ··-· ··- l' .. -. ,._,/ 
.' i. OCTAL READOUT - .. ·-- -· . ·-·· - . -·. 

BINARY EQUIVALENT . -. ~-
... ... - ~ ... 

INT ADD BITS 16 15 14 13 12 11 10 .9. 8 7 6 5 4 3 2 1 

MEM CARD INT BITS 2 0 1 8 11 14 7 10 9 3 12 13 4 s 

Table B. Binary Reorganization 

MEM.CARD INT BITS 

BINARY (From Table A) 

14 13 12 11 10 9 8 7 6 5 4 3 2 l 

Figure 4-1. Computer Octal to Memory~Card Binary Conversion Chart 

. · .. : c;~ -_ 

. - . .. ---· ... 

·Table 4-1_. Data Bit Correlation 

BUS DATA BITS 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

"'-th/DO BITS 17 2 16 15 14 13 12 11 10 9 7 6 5 4 3 .. 8 1 

PARITY P2 Pl 

-·;,.....' 

Table 4-2. Mem?ry Card Select Chart 

UNIBUS. * i' SELECTED 
ADDRESS BITS CARD SLOT 

A17 A16 

-0 0 B 

0 1 c 
1 0 D 

l 1 E 

AI16 AUS Note: 

MEMORY INTERNAL 1. * 1 = Low; '0 = High 

ADDRESS BITS 2.** 1 = High; 0 = Low 

: :. !. ..! : • ~·) 
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See sheet 3 of this document for parts list. 

ASSEMBLY INSTRUCTIONS 

Assemble per Memory Module Assembly instruction drawing 923670. 

Install ~card assemblies per card location chart. 

Mark and install nameplate per 923670. 

Install label per 923670 unless otherwise specified by sales order. 

TEST INSTRUCTIONS 

The basic test criteria is specified in the Product Specification 
PS928321 
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ITEM 
_. N M ~ LO 

"° ..... CD °' 0 0 0 0 0 
1SPECLSOURCE)° 0 0 0 0 0 0 0 0 0 

NO. PART NUMBER . DESCRIPTION 0 0 0 0 

923675-A02 Chassis 1 1 1 1 1 1 1 1 1 
-~ 927390-007 Memory Assy (16K x 18) - 4 3 2 1 ~ 3 2 1 

3 929402-004 I/O Parity Board 1 l 1 1 1 - - - -
4 912602-1 Nameplate 1 1 1 1 1 1 1 l 1 
5 ..9~~/60-00/ Rear Panel Assembly 1 1 l 1 1 1 1 1 1 
6 PS929219-002 Power Supply (llSV) 1 1 1 1 1 1 1 l 1 
7 928335-001 Front Panel Assembly 1 1 .1 1 1 1 1 1 1 
8 928083-002 Connector Bracket Assy 1 1 1 1 1 1 1 1 1 
9 NC-832 Capnut(Blk) (Weckesser) 4 4 4 4 4 14 4 4 4 
lG 923645-001 Label 1 1 l 'l 1 1 l l 1 

12 925601-001 Caution Decal 1 1 l 1 1 1 1 1 1 
13 929402-008 I/O Parity Board with - - - . - - 1 1 1 1 

Auto Restart 
#0~- * .J9Z !J?f.f-AO/ /J AA/ A cc E?TA,fiLE .4L TEeA/4~ FtPR 9"4'/oCJ- Ot.:J/ V#//L.. 

c K/5"/?'A/6 //VJ/EA/To.RY /S (,,<SE.D VP. 
4.0 SHIPPING INSTRUCTIONS 

----- ----·-··-. ·-·-·•···· ·- - - .. - •·· ·~ . -·. . .. --- .. --. --
4.1 

..... --~--··- .. ---

4.2 Package and ship Memory Modul·e per (TBD) using shipping 
container (TBD) • \ 

i 

5.0 GENERAL INSTRUCTIONS 

5.1 The Memory Card Extender Assemb~y 923718-AOl and Cable 929834-001 
is not provided with the Memory jModule and therefore must be 
ordered and shipped as a separa~e sales order item. 

5.2 All items not provided with a M~ry Module, such as, Product 
Specifications, Wire Lists, etc.], must be ordered and shipped 
as a separate sales order item. , 

... ~ 
11zl CODE IDENT NO. DWG NO. 

Al 
! 16224 929490 

SCAL~ NONE TREV. ··c-· I SHUT 
.,Q•M ,..0. IOtd 10.7z 

i ! 

3 



emm· CHAN~! REQU!ST /CHANGE ORDER NO:-i ! , -z._, s-D;:~ 
ORIGINATOR: P, ·jl?J}/l.t(Cc) l DATE: /{!f/'77 1PROGRAM:7¥-0S-- fl?P// P~-t 

lo-

'MASON FOR CHANGE/SUMMARY OF CEIANGE_ --- --- --- ____ --
- 7Z> APP ""4/P '4tVJ..) /,l...,JCO/t-TOA."4-~..,..._ _ 

_____ '2 "l.. v v es , ----------- -- -
-------

-- --- --- -- -- ---- -- -

PART OR NEW REV. CLASS DISPOSITION 
DOCUMENT DOC. PART OF CHG. USE RWK SCP EFFECTIVITY 
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Revise as follows: ____________ --- -- -- --

---- --- --- --- --- --- --- --- --- --- --- -{f) ?,412.A 3.,/ __ A-PL? ~TP. A:s /=oL-L-OWS __ ___ --· 

-- ---- --- --- --- --- --- --- --- -- -- -

------ -- -- --a ------ -- -- --
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ENGINEERING _,~ CONFIGURATIOH 
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'I'his docunicnt defines Micro 7405 Memory :Modules ( }K x 18 
bits with p::)wcr sllpply. The system is a PDPll compatible 
add-on, designed with the parity option. 

1.1 Sec SheE· t 4 of this document for Parts List. 



,,..,.. 2 • l J\!-.;~;e:mbln p.::!r Mc~rno-r.y ·Module A~;nembly instruction drawing 
923670. 
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2. 2 InGt<tll card <:\sscrnblics per card location chart. 

2. 3 Mark and insU:.'.ll nameplate pc~r 923670. 

2.4 rn~~t:all label per 92.3670 unless otherwise specified 
by si~les ordc!r .. 

3 .1 Tho bnsic b.:~r:d: cri teri2. is specified in the Product 
Specification PS928321 and N'l1P 929490 

4.1 Pa<:·ka~::re and sh:ip H~rnor.y Nodule per (TDD) using shipping 

5.0 

5 .. 1 
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Th~! Hemory card Extender AssiE-•rnbly 923718-AOl and Cable 
929834-001 is nc·t provided ·w·i th the Memory Module and 
th2 re fore tnLw t be ordered and E:hippecl as a separate 
sC.;.leG order i"Lern • 

. 5.2 All items not p~ovided with a Memory Module, such as, 
Product specifications, Wire Lists, etc., must be 
ordered and shipped as a scparnte sales order item. 
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NOTE: 932755-;~ol is ~n acceptable alterna-te for 944160-001 ttnti:l: 
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