Hareh 12, 1975 )
'LD12 Convers1on from 16 word to 1K memory and/or 4K memory.

eConver81on from 16 word to 1K

lxﬂ,l Installatlon of uockets for memory Chlps.”“ SR
" Install 12 16 pin, wirewrap sockets in locatn.onu
‘D5 to D16, 'For Lhe sockets in D6 to Dﬂ) 1ncluslvo, pfOCGOd as

b“lfollows.,@-'.'

. Affer inserting sockets, cut off all pins except numbers

11 and 124 Solder the 14 cut off plns to Lhe busses 1n the
‘back panel. o - ! T T ‘

- For socket D16: .

" . After inserting socket, cut off plns 9, 10 13, 14 15 -

' and 16e . Solder all pins except numbers 11 anq 12 to the busses

. provided in the back panel

- For Sockét D5: " e :

-~ After 1nsert1ng socket, cut off all plns except 11, 12,
134 14, 15, and 16. Solder all pins except 11 and 12 v

- to ‘the busses prov1ded in the back panel. S

T Great care must be taken to prevent solder from

‘;e:bridglng between busses. It is recommended that this

' soldering be done with fine gage (28 - 30) solder, and that |

- a cool iron be used. Either do the soldering under a

7‘mlcroscope, or examine the aob carefully under a mlcroscope

j'ﬂwhen completed.

H”~s¢Solder pin 16

xf'2-' Install socket for 31n01e shots.' ‘ ‘
o Install a 16 pin, wirewrap socket in locatlon B—ﬂ?.
‘Solder pin 8 (ground) to the plane of the back panel. :
%Vce) to the plane of the back panel. This
socket 1s for the Dual Retrlggerable Monostable Mult1v1brator
[(Falrchlld 9602) 5 - _ ‘ :

" 5. TLocate stake pins:

S 23 stake plns will have been 1nstalled ‘on the back panel,
12 of the stake pins are immediately to the left of the three

16 pin socket positions above the portion of Row B which

f:is bussed for memory. The socket installed in accordance

~ with paragraph 2 should be in the lower of these three positions.

~ Two rows of pads labeled 9 and 10 as shown in Figure 1 (viewed
~ from the back of the panel) are next to the socket. Stake
‘pins with the pins projecting toward the back of the panel

(as do ‘the sooket plnsg will be found in the holes in pads

~ Hy Ry P and T.  Note that the letters appear. 1n Figure 1
,only and not on the back panel.

' 4. Install RC timing combinations:

i - Install the two 270 pf capacltors from the front of the
‘panel. Insert one in the holes in pads G and Q, and the other

- in the holes 1n pads O and S. ©Solder in place and cut off the
excess leads. Install two 18K re51stors from the front of the
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panel through the hole in pad B and hole Y R the Vee bus,
~and through the hole in pad J and hole Z of the Vcc bus.
Solder in place and cut off the excess leads. Install two
1800 ohm resistors from the front of the panel in the two
holes in pads C and F, and in the two holes in pads K and N.
Solder in place and cu off the excess leads. The smaller
resistors are the trimmer re31stors and will give a pulse

of from 1.5 to 2.0 microseconds. ' The Intel 2102 memory
‘requires about 1 microsecond to read or write. The trimmer

 resistors may be changed if it is desired to change ‘pulse

~length. It has been found that a .001 mfd capacitor and
a single 4700 ohm resistor will give reasonable results. ,
(See page 7-15 of Falrchlld TTL Data Book 4972.) TN

5. . ere the 51ng1e ShOb (Falrohlld 9002) socke :
: The' Fairchild TTL Data Book contains pin a551gnments
- if thls information is desired. In the follow1ng instructions
~ pins are referred to by column, row and pin number.  The ‘
9602 is located at B17; thus its pins are des1gnated B17—1
: [to B17-16 inclusive. Wirewrap (or unwrap) as: follows. :
T - Connect F12-9 to B17/-4. R T
: Remove wire between G4-11 and E14—2..‘.ﬁy;j;
- Connect G4=11 to B17-11. ' R
Connect B17-5 to B17-3.. , ,
~ Connect B17-3% to B17-13. ' S
" Connect B17-1% to B17-16(Vcc). R
., Connect B17-12 to B17-8(Gnd)s
" ‘Connect B17=-14 to the stake pln in pad P
" Connect B17-15 to the stake pin in pad T
.+ Connect B17-2 to the stake pln in pad H.
"f*Connect B17-1 to the stake pin in pad R

B Connect And-Or—InVert gate (SV7451) as a NOR gate to
~the outputs of the single shot: ‘
... The SN7451 is already on the backboard at locatlon Kﬂ?.'
.. Connect B17-6 to K17-1. o L
'vConnect K17=1 to K17-13%.

‘Connect B17=-10 to K17-10,

Connect K17—10 to K17=9.

UiConnect a WRITE signal to the proper memory bus. )
' The low side of one of the single shot outputs 1s used

NI e
S R

Tn S o A amana

ll.LJ.-Lb }:IU.J.._LJUDCQ

- Connect B17-9 to D16-3

Fy
(@)
H

‘8. Rewire D-type flip flop controlling CYCOMP:

The original wiring is shown in figure 2. Note that
the write signal caused the D type flip flop to go high.
7489 memory is so fast that this simple system would work,
and when the WRITE signal went down, Q became CYCOMD(Hl).
However, the 2102 memory is comparatively slow, requlrlng
about 1 microsecond to accomplish a read or a writes An
LD12 has operated properly at clock speeds having a cycle
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time of less than 1 microsecond.
used in this instance for this type of m
It will be seen that the
the D type flip I

Figure 3.
“single shot now causes
to stay down until the single
.completeds

- and the flip flop goes highe

At this time the output of tui.

The ou - of the systen

- is shown in

nal - -to the

o go down and

:1le has been

«OR gate goes high
This situation requires that the

WRIT

shot +Timir -

- leads to pins 5 and 6 on the D type flip flop be 1nterchan@ed,
,because Q is now CYCOMP(Hi) instead of Qe : ‘
: " Remove wire between E14-1 and 314—15. eﬁv},"

~Connect K17-8 to ENlm? o
Connect E14-2 to E14-1..

mwTo'exchange the wires on E14=5 and Bl4=6: o
. The wire on E14-5 extends across the board to N4~4
*«?It may be: p0551ble to disconnect this wire from EI14-5

‘and connect it to E14-6 w1thout u51ng a new w1re.,

' Disconnect E14=5.
‘ Digsgonnect E14-0,

1f not,

-Disconnect M4-4 and remove w1re-~<

ofijonnoot MYyl to " E1l4=Cq

- The wire which has been dlsconnected from L14-6 was
. . daisy chained E14-6 to FM4=3 to F15-3 to M6=3% to J7=3.
.~ J7-3 is not the end of the daisy chain, but all wires
" pnoted should be removed up to this point because 14, F15
' and P16 are the sockets containing the 16 word memory, '

. which will no longer be used.

'f removed, connect J7-% to

TR

’9.

"After the 4 wires are
E/l/‘l'—B. ' "‘ : . -

Connect the ten low order bits of the Memory Addreos

Reglster to the 10 memory address blts..

: The correspondence 1s.
"'4‘ 2102 Memory
‘1,;,A1 ,
'5tcfA2\
" AB
S AL

by the
from these sockets

SN7489'S for some purpose,
(See paragraph

B MA Reglsuer Blt
‘ CMAZ2
- MA3
MAL4
MAS =
. MAG
- MAT
MA8
- MAS
-~ MA1O
MA11
> 16 pin sockets occupied
the wires may be removed
15)° 1f these three

sockets are to be cleared of all wiring, it should be done

at this point.

The following instructions may be carried

out whether or not those in paragraph 13 have been compleued
Connect up Memory Address as follows: , : : _

3-7 to D16-8,
F1%-10 to D16=4.
F1%-12 to D16=5.
3-15 to D16-6,
F12-2"to D16-7.
F12-5 to D16-2.
F2-7 to D16-1,

- Connect
Connect
~Conneéct
‘Connect
Connect
Connect
Connect
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Connect

: Z, Connect

In order to keep memory enabled, Chlp enc
: _D5-13 to ES5=7.

Connect

_Connect

Connect
"~ Connect

~ Connect

. Connect

g " Connect

‘_Connect

' Connect

' Connect
- Connect

" Connect

. Connect’
~Connect
"TvConnect;

-~ Connect

Connect

. Connect

Connect

.. Connect
- Connect
"~ Connect

. Connect
.~.Connect:

' Connect

- Connect:
Connect D

:5e’Connect

 ;*{2.

15.

‘D15=-12 to
D14=12 o

to D5—16.
to D5-14,

F12-10
F2-12
12-15

Fe-2 to D16 11
F6-5 to D15-11,

" F6-7 to D14=11.

F6-10 to D13-11.

F6=-12 to D12-11. -

F6-15 to D11-11.

‘F5-2 to D10-114

F5-5 to D9-11.
F5-7 to D8-11.
F5-10 to D711,
F5-12 to D6-11.
F5-15 to D5-11.

‘Data Out lines to Muxes

D16=-12 to H12-13.
H11-13.
H10-13,
Hg"qao' o
H8-13,
H7=13
H6=-1%,

D1%=12 to
D12-12 to
D11=-12 to
D10=12 :to

must be

grounded.

D9-12 to
D8=12 to
D7=-12 to

6=12 to
D5—12 to

H5-13.,

H4-13, |
HBw1B, el
HO=AB, o

B3,

Insert 2102 chlps in the twelve memory sockets.‘

It is de31rable,>1f one expects ultimately to use 4K of

to remove all connections

-1 memory and to interface peripherals,
on the sockets at F14, F15 and F16.
- remove the. following connectlons
- F12-15 to M4~ -
"~F44”1 to F15-1 -
© F15=1 to F16-1
- F14-2 to F14-8°
o D F7=12 to Fl4-4
o H4=13 to F14-5
- F7=1% to F14-6
o H3=1% to F14-=7
“H2-1% to F14-9
0 F7-14 to F14-10
- H1=13 to F14=11
F7-15 to F14-12
o F12-7 to F14-13
F14-13 to 115-13
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F15-13 to F16=13
 PM6-13 to E16-12
F12-10 to B4k
- F14-14 to FI15-14
F15-14 to Flo-14
F12-12 to F4=15
F14-15 to F15=15
" P15-15 to M6-15
- F15-2"to F15-8
L6 to M54
© H8-13 to F15-5
. F7-7 %0 F15-6
UHD-13% to FA5-5
©H6-13 to M5-9 |
Yo F7-10-to F15-10 -
e H5—13.to,F15—11'?
LU F7-11 to F15-12 -
. P16~2 to F16-8
SP7-2 to FA6=4
U HA2-13 to F16-5
. T7-3 to F16-6
~HMMEM3 to F16-7
©. H10-13 to F16=9
CF7-4 to F16-10
~H9-13 to F16-11
. F7-5"to F16-12 - B
' Make the following connection: ol
C . P12=7 to E16-12. | DRSO

'Tg install an additional 3K of memoryﬂ;"v‘jﬂ_f' ;

e Install sockets in A5 to A16, B5 to B16, and C5 to C16.
‘Follow the procedure contained in paragraph 1 for each -

individual column. That is to-say, whenever "D" appears

~in paragraph 1, [referring to.sockets, interpret it as "A",

~ "B" or "C" depending upon which column of sockets 1s to

~ be installed. = SRR R TS Sk A L

15. Connections for SN7442:.

.~ Ground unused irnputs: '
“Connect H14-13% to H14-12.
. Connect HI14-12 to H14-8. ,
" Connect .2 high order bits in the memory address:
. Connect K16-11 to H14-14, “ '
" Connect K16=1% to H14=15. SRR
" Connect Chip Enable to the proper column:
- Disconnect D5-13 from E7=5. o e
‘ Connect H14=1 to D5-13%.
~ Connect H14-2 to C5-13.

. Connect H14=3 to B5=13.

© Connect HI4-4 to A5-13.

Insert SN7442 in Socket H14.

(.
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16.

Daisy chain remaind:

Connect

vg;,Connect
-~ Connect

' Connect

Connect

" Connect
-+ Connect
~ Connect

"Connect

nzyg Connect

.

18.
. Connect
- . Connect
. Connect
...Connect
.Connect
- Connect

© Connect

. Connect.

~ Connect

‘Connect D

'~Connect

bijfConnect

19,

. Connect

. Connect

‘J;Connect

' f Connect
~.Connect.

KL'Connect

fﬂfﬁOonnectv
21,1

12

5

~“Connect
~. Connect
~Connect
Connect

Connect

2
2

]
1%

D16-8

D16=7

D16-6.

D16-5

D164k

D16~2
D16-1

D5-16
D5-15
D51k

D16-11

D15-11
D14=11
D13-11

D12-11
D11-11

D10-11

to
to
to
to
to
to
to
to
to.
to

.to
to
to
to
“to

to

C16-1

0514

D9-11 to

D8=11 to

D7-11 to
D6-=11- to

,D5—11 to

D16-12
D15-12

D14-12

D1%-12

D12-12

D11412
D10-12

D9-12

D8-12
D=2
D6=12
D5-12.

Dalsy ohaln Data Out:

to
to
to
to
to
to
to
to

to

to
to
to

CTe--3
C16=7
C16-6
C16=5
C1o0=-4
C16=-2

to

to
to
to
to
-to
to
to
“to

C5-16
C5-15

Dalsy chaln memory WRITE
j;Connect D16-5 to C16-3 to B16 -3

Dalsy chaln Data In:

C16=11
C15=11
C14=11
C13-11
C12=-11
C11-11
C10-11
C9-11 to
C8-11 to
C7=11 to
Ce-11 to
05—11 to
C16-12
C15-12
C14-=-12
C13=12
C12=12
C11=-12"
C10-12

Co9-12 to
G8-12 to
C7=12 to
Ce-12 to
C5-12 to

Materlal required:
~ To convert 16 words to 1K: -
270 pf capacitors; ‘
“ 18K, Jwatt resistors
1800 ohm, Jwatt r051stors,
Intel 2102 memory chips, or equivalent;
Palrchlld 9602 Dual Retriggerable Resettable

. Monostable Mulb1v1brator° ol
16 pln w1rewrap sockets. P e

.to-

B
B
B
B
B
B
B
B
B
B

si

to
to

to.

to
to
to
to

16-8

16=7"
16-6
16=5
16-4.
16=-2
16-1

5-16
>=15
5-14

to

to
to
To
to
to
to
.to
to

gnal: S
tq

346;11

B15-11

B14-11
B13-11
B12-11
B11-11
B10-11

to

of address sigaals:

A/' 6"‘50 o
A=t o

A16-1,

A5

16.

A5"'1 5 ° )

to

to

“to
“to
:to
“To

to

Ale=3.

A16-11.
A5=11.

A=y
A13=11e

A12e11.
A=

B9-11. to
B8=11. to-
B7-11to
B6-11 to

B5-11 to

‘to

to
to
to

to
to

to
B
B
B

B16-12
B15-12

B14-12
B13-12
B12-12
B11-12
B10-12
9-12 to
8-12 to
7=12 To

B6~-12 to
B5=-12 to

.’Inuert 2102 Chlps in the 26 memory
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A10- 11
A9=11,.
A8-11,
A?-ﬂﬂ.

lA6-11,

A5=11.

to
to
to

to

to
to
to

A9-

Me=12, 7
A15-127
A1h-12.

A13-12,
A12-124
A11-12.
124

AB=12.
A7-12,.
Ae-12,
A5-12,

sockets.



To add an addltlonal 3K of memory: E

- 36 16 pin wirewrap sockets

A0 8N D442, 4 line to 10 line Decoder BCD to Dc01rul°
36 Intel 2102 memory chips, or equlvalent°

~"f:5-'IQ.»»’;‘jf":?l?a'ge. 7 of 7 pages .-
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(L [P I I, cem .3 £
4Mworking distuncey

ey
T

sulse memory box -0

Needle nose pliers
;DingHul Cutters
Very: long uose pliers

7@5524
145904
LI.C‘Z' 5 946

0ol Bronx9 N.Y. ;
Unwrap tool, 24-32 ga., LA
;Cuu/scrxp tool o

ent blade’

:vp tool, JO ga. s C”" hole ‘ about
040” “oie is important to aave wear on Tl
036“ HO&et) g Lo R

has.

hip e
Deviges AM9102A chnE
+to. 102 but. cheapef an d a ax.

E?éter)"{

it

100

1000:. ¢ 21.48
_oemblnyorp. (see ‘address below)
0116 pin oolde* tip plug L
113161 Shermaﬁ Way, Bldg B, N. Hollywood CA 91605 ' J?
s : 1000 ft.., 7 15

ga. white, 500 ft. spools

¢l black :
price is same for any 5poollng (500‘ 200' etc)
so I would suggest calllﬁg tnew

hal; tne prlce of most places;. o

apparently,’
have not seen their catalog,
n’cel'l ‘says they are about

A8

: i cu1L 'Asgembly Corps 3169 Red Hill Av., Costa Meua CA 92626 (714 }5 LO~5450
:CA-’AS ‘OB?W 14 pxn DIP socket, 3 wxhe wrap; gold plaLe‘  maybe :240 ‘

TG e T e : S YL B

’ w507

RV

c“nc& cu“rcnt
To order tin
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