Expand Your Memory
by John Moore

while there is a good number of 64K memory expansion
boards available, the dedicated "hardware hacker" can add
extra memory to his or her ADAM for about $10. Interested?

First, remember that any changes inside ADAM will void
any warranty you may have left. Since we have no control
over it neither the author nor ECN may be held responsible
for the results of your work.

This modification requires good soldering skills,
experience in working with circuit boards and with
integrated circuits and a degree of patience.

First you will need the raw materials! 8 - 4164 dynamic
RAM memory chips (200 nanoseconds a less), and about_a foot
of fine insulated wire. The chips are widely available for
about $1.50 each - check the Computer Shopper.

Open your ADAM and work your way to the bottom board.
This is the one with the expansion connector and the three
expansion slots on it. The memory chips are above and to the
right of the connector marked "35." This is Slot #3 - the
place where your 64K Ram card would have been plugged.

The memory chips themselves will be numbered in various
ways, but will most Tikely have 4164 somewhere in there. On
my board, the chips are labelled "TMS4164-20NL." The 20NL
means 20 nanoseconds. Notice that the locator "notch” on the
chips goes toward the back on the back row and toward the
front on the front row (THIS IS VERY IMPORTANT)!

Now, prepare the expansion chips. Here is the way the
Tittle "bugs" are numbered. If you sit the IC on the table
in front of you so that the "notch” points to your Tleft, the
bottom left pin is #1, the bottom right is #8, the top right
is #9, and the top left is #16.

on each of your eight chips, carefully bend pin #15 up
so that it is vertical (or nearly so). Do this carefully so
that you don't break a pin. If you do, that chip is useless!

Now place one of the new 4164 chips on top of an
existing chip. Be certain that the locator "notch" on both
chips face the same way! Next, very carefully solder each
pin on the new chip to the corresponding pin on the chip
beneath it. There is a disc capacitor (C2) on the front row
that may be troublesome. Carefully bend it out of the way as
you solder.

You nhow have 8 new 4164 chips mounted epiggyback”™ on the
old chips. Check your soldering very closely. You may wel]
have created a solder "bridge" between pins. If you have,
ADAM won't boot (but will otherwise be 0K). Look carefully!



The final step is simple. Take the fine wire and connect
each of the pin #15's of the new chips to the others.
Finally, connect those pins to R15. This is a small resistor
coded yellow-brown-black Tocated between Slot #2 and Slot
#3. There are two of them. You want the one nearer the back
of the board. The wire connects to the side nearest Slot #3.

If you have completed these steps properly, you are now
finished. Reassemble your ADAM, but don't put all the screws
back in yet. Connect all the peripherals, and boot the
machine. If SmartwWRITER comes up, you are probably OK. If
you have AdamCalc or BACKUP+ v. 3.0, start them running.
Both will check the presence of expansion RAM.

If this test passes, you may consider the RAM
functional. As one last check, boot CP/M and PIP something
to Drive M:. The command PIP M:=A:PIP.COM[v] will copy PIP
itself to the RAM Drive and will verify that an exact copy
was made (the [v] switch). If the transfer goes OK - you're
home free!

In my experience, the most likely trouble is the solder
bridge between pins. Use no more solder than is necessary.
If you get a bridge, the computer probably won't boot - not
even Smartwriter. The good news is that this usually will
not damage the chips. Once the bridge is cleared, everything
will work fine.

If you don't have the necessary skills, check with a TV
repairman or a Ham Radio operator in your area. The work is
delicate, but not beyond the capabilities of the average
technician. A side effect of this modification is that you
don't need to add any extra suppression, since the busses on
the main board have already been suppressed.



1661 '93422
13HSNHA "3 QUYHDIY
A8 SNY 1d

d3ANVdX3 Ar9
uvay 033100

LHOIY 01 30IS ININOINDD

(A3 dOL)
£ 1075 NOISNY dX3
1NOW

(L] z I EXE]
M b 3 1-5vd
IYH E] S 1-Z5Y2)
FLE] [ 3 Zad
EICD 3 108
[ A Tl ag
D £l ovE
IGEED [ Ve
V8 @l LT &iva
§V8 oL €l $va
1ive 22 [§4 [5E]
&VE F (14 ELE]
BY8  9¢ §Z  :ive
ZIv8 8L Iz ®ivE
ASF  OF 62 ano

S48)UR3 '@ G|XZ Jojoauuss paesabpa
540)22195 ®yRp 2Ull |-0}-Z penb {GISTHL
@fé NI pIX1 SUPBZT-HI b
sJdojioedea asip swwetan 4rl |'@

™y N pasn aq fiew (su @g )| 6 2) siyy dysey @
“ 20 maaa WBQN_ 0|
S gmwm_ gmww._ Lui
r 1 I [ sy 0 ) 1
e 3 il 3 il 3 L=
b I T R
ﬁ =11 _l. — — = VI ...__mm,____c Zi £l &vE
p Z _ iei 2 slcif ¥ .._ i 2l glsy v i_ It 2| £l _ SIS
SV YYV T 5 ova
9 ] Ly
207491+ W POT-+91H v @0T-b31 % I, G KRNV P Bwﬁﬁ mﬂ mmmw 2
8n Ta Ln s an = 2 2 \
g 187 o O 1 7199 sn 5152 oy T35
INEE e[zel Iz ] 9] © BRANHREE e[eNen en 2] 97 Y S ove Y
T ZvE Y
9l S B] w
Edkd T
sEhkEE 0 RRERRRRE s BRRRRRERE s BRRRERERR AS+ =
& fint i 1= |y o i [ o 1= ey ~ o (e i b = g I~ (LA it (R [~ gy AG+
\ b \ VAL AL AL MMM A AN\ / @12
F iy 7 4 £ £ r r _\ﬂw\ e rr T _\\ h
ZRRERE TzRIZITI (T TIRERERERE zlzizizlziziz|3
EERE R SEBEEREE IR GRERER 17 4 A A S
= = i ot e
slsial iz ¢ 9] gf lﬁ sigtiof nzif ¢ 9) gl .Hu sieled izl ¢ 9] g I_u sigiel ujzi} 2 9| g |_ /a)mw?lﬂ. ST ETE
51 5 &1 Tive
@OT-+914 J BOT-H91b "L 0z-491% LT 22T-b31b N N WA EREALCER
1 i pel £0n T zZn i = n Tia LSISTLIE ETVE
B B 8 B PO YYY ] (4] ¥l ICER
] 2 =&l If¥i] 2] gfst] #] IDEERE 1wt} 2] g[Sl ¥ zy T %
oo " e VYV CER
m 2 €]l S+ m GM”? M %MVW g W o z Ve
ol S ¥ 03 i =5l MU RS hse SWETE -
] ff = [ 1 ! —H = el 8 fl=e —
n = I = < :n s
) AS+ %
= [-Je]
= _ _ e
T O] 62] BZ] L2] 9] 52| #Z] £2] 22] 1@ e B LT ]
a1n-6n 3 12 @ o (o o o |o o
Bi-in < |56 X 2 = > ,“.v» W b W_ W_ W d e
@13-12 AS+ il A R i @
Sdoysised Mop/ L BRGF O L BY-1¥ L




