
16K STATIC RAM BOARD

DIGITAL RESEARCH CORP.
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purchased is one of the best RAM
We have gone to great lengths to combine

ar'f:~ 1rtC)!,;t oft(,:~n Y'(~!c~uiy'(;,~d on H:i~_:_lI1 D("~n!,;ity

The 16K Static RAM YOU have Just
bar~ains on the market today.
'l',h~:,' r'i!i.lht mi;< of fC='i:ltUT'f~~:; t,hat
!:(AM bOi,;rl'.l,,; for ~:)-"lOO <;;\:!~;;t~:'~ITI~:;.

Fully 8-100 Compa~ible I

Uses the very popular 2114 4K Static RAM

Addressable as four separate 4K blocks.

nn 1.'.' 0 a y't:.l fJ a n k ~:; (.:.~ 1 (;,~ c t (C Y' 0 IYI (-:' III co,;; tal"l rj .:! Y' rj ) i <:; F- T' 0 'Y' i d (.:' ,-:) !

On board selectable wait states

Board Access time under 500 NS.

PC Board is solder masked and silk screened.

Gold plated contact fingers for long life.

All address and data lines fully buffered.

Phantom is JUITIPorahle to buss pin 167.

LOW POWER dissipation «2 amps tYPical).

Kit Includes ALL parts and sockets.

PDBIN strobe is used for reliable operation.

Blank PC board may be populated as any multiple of 4K
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PAI;~TS I." 1ST
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1 4 Pin low Profile Socket

13 14 Pin low Profile Sockets

C) 16 Pin low Profile Sockets

32 18 Pin low Profile Sockets

:I.

4

0;- "I
,.1 •.,

1

24 Pin low Profile Sockets

Disc Bupsss Capacitors

Tantalum Capacitors for re~ulators

ll'~ Cl h lri 1:X (7~ ~:; :i. ~; t C) r

2.2K ohm Resistors

4 7805 5VDC Re~uldtors

32 2114 1K X 4 Static RAM's

741...8367 BufFers (8T97 or 74367)

741...8138 3 to 8 Decoder

74LS154 4 to 16 Decoder

741...S04 Hex Inverters

4

:I.

:I.

:I.

:I

1

741...832 Quad 2 Input OR

741...805 Hex Inverter (O.C)

741...510 Triple 3 Input Nand

741...820 Dual 4 Input Nand

741...830 8 Input Nand

741...!374 Dual D F'F

741...S175 Quad D FF

f~(·:·~d LED

Printed Circuit Board
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GENERAL CONSTRUCTION HINTS

For solderinS we recommend a 32 Watt solderin~ pencil
solderinS sun!!! Use small diameter <such as 22 ~a.)

,'I 11 D \,~ s (:) :I r:.i ~:~ f' •

DO NDT U!:;8 a
fO!;;:i.n CDrr.;,' 60/40

Keep the sDlderin~ pencil CLEAN with a wet spon~e or cloth.

After such components as resistors or capacitors have been soldered~ use
rn small pair of diaSonal cutters to remove the excess lead len~th.

OL,<;E'Y'\!P :::"oldr:r.t.:i.(:·~"; of all t .. <:lnt;:;lum C,'lF'~; '1ndLhc·' I...EO.

If YOU notice any
'j' I i'l ~ . f. . ], S . " (.:~ c. p .. (.:.~ a ::; (.;~ no .\, :I. .. ';:1

discrepencies between the
u!:; :i. Irlmed :i. a-l:,e 1 \:1 •

LIM J TErr WA F~ I:~ ANT Y

T'f?Ce :i. V(-;'fj

Disita] Research Corp. of Texas warrants all components in this kit to
Ge free from defects in material and workmanship for a period of 90
dasso Ans defective parts must be returned to us and will be replaced
at no charse. Any board purchased as a kit which malfunctions durine
the warrants period which has not been subjected to abuse and that has
been assembled with reasonable care will be repaired or replaced at no
cha l'<.:.l*:~.

Ans unassembled kit purchased from us may be returned within 14 da~s of
receipt for a FULl... "no auestions asked M refund. No reason is necessars.
The abov~ warranties also apply to kits assembled b~ Disital Research
c;() \'~F" t

AI'I':, fJOar·;j 1.,Jh:i.ch :1.5 not. c()vE'rf~d b\:1 th(,·~ at.',l Cl V f..! warT'ant'::1 \,Jill bf? rf?I",,~:LT'er:.i

,~t a cost commensurate with the work reauired. This charSe will not
(.:~)-:c:E'f? ci $?O wit h011 t I'·" T' :i. Cl l' aF'p rov a I •

Th :i. <:; wa T' rant,';l :i ~,;

dnd :i. !,c J ilY, :i. tf.~d
:i. n v 0 :I. ''; (t' r:.l •

maf:.if.~

in
:i.n l:i.(O~u of
a 11 C;:!':;(·:~S

any other warranty expressed or implied
to the repair or replacement of the kit
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ASSEMBLY INSTRUCTIONS

Pase 4 e
( Give the PC board a sood visual inspection for an~ obvious
~;horts or opens. There should be noney but a few minutes spent here
could save hours later.

Usin~ an ohm meter, insure that there are no shorts between buss
I;' i I"'I!:; 1 and ~::jO.

() Install and solder 18 pin sockets for IC locations 1 throuSh 32.
Note that there is a notch or indentation on each of the IC sockets.
T hi!,; ~; hou 1 c\ t:,1 (.:~ 0 YO:i. (o,'n t~~r:.; :i. n the ~;;alYi (.,~ d i r\'~c t i on ,:~ ~:; t. h(·:·! I"ICltch on thE~ 5 :i. 1 k
~:;C r'(,:~enf.~d COIJIF'OrH,,'n t :I. (")~:.h:)nd fo r (·:!ach leICleat :i. on.

( Install and solder a 24 pin socket in Ie location 44.

( Install and solder a 16 Pln IC socket in each of
locat:i.on~,;: 3~;¥ 3('1, 40, 4~.'j~ 49, ~'50 an(\ ,,51. AI'::;\] :i.n<::.tal:l.
for the "Bank Select" and "Address Select" locatIons.

·th(·:~ fo 11 O\..J i rr<.~

:1.6 r":ln <:;ock(-:~t<:;

( )

34, 3~:i,

( )

"f.lCI-~A" •

In:;; t a:l. I and ';; 0 1d (-~ y' :I. -4 F' i I"r 3 0 C k [.~ t <:; i 1"1 t h (,:\ f' C) :I. I n win <:1 1Dca t ion~:; :
3l), 37~ 3f.l~ 41~ 42,43.46,4/, 4H, ~:_:i~!, Bnd ~:53.

Install and solder the -4 pin socket in the locatIon marked

( )

C~:;3 • Not(·:·~

Install and 301der the 53 b~pass caps in
that these are disc ceramic capacitors.

1CJca t :1. CJ n!:; C:1. t. h ror.J~.i h

'I' t'l '1,.r-;i::·· .. a .... an(.\ 3011.".1(;;'1' T'f~ ~:; i ~:; to r :i.1"'I locatiol"'l F~4.

() I r'r "j La :1.:1 an ci ~::. u 11.'.i (.:.) y' :;~.) I~: r (-:~ !:; :i. ~:; tnT' ~~ i n IDe'" tiC) n !:; I:~ :1. ,

Hnd 1:Xf.>.

In~:;tall

r'IE'!i:~t!,> inks u ~i; :i. n :',.1

ani:.! ~:;() 1 d(-:~ T'

t.h(·:·~ ha Y'dwa T'~:~

th(·~ fol..l I'

PT'CJv:i.d~~l.i•
/ H() ~::i vo 1 ta<J(·:·' rE~<.'ll..ll a to Y'!:; with

(

boaT'r:.i y

Y' i. ~jht.

Install and solder the LED in the upper risht hand corner of the
near the word "ENABLED". The flat side of the LED is tn the

Install and solder the 8 tantalum caps as follows: C54 + down,
(~55 + up, C5f.> + down, C5/ + up, C58 + downy C59 t UP, C60 + down, and
C61 + to the ri~ht. Note that "down" is toward the Sold fin~ers.

WARNING : Double check that the tantalums are installed properl~.

Usin~ an~ of the re~ulator ffiountinS tabs ,~S ~round, measure the
ol..l'l',I"ut e)f f?':lCh ?ElO:5 1,.In(\(.~Y' PClWf:lr in ~:IOUT' ~:;~:I~d,(·~In. Til('~ DI..Itpl..l'\', pin of thE'
resulators is the uppermost pin. The measured outputs shO~Jld be between
4.,?~:;j arid ~:';.2~:; VDC. An~:I T'f:·)~.:lulatClY' !"lot 1TI(-~(:'.'t:i.I·I:.'j th0)~:;(~ r0'C~r..I:i.r(,~m(':·~l"it!:; ITiU!';t bE> ...
replaced before any further steps are taken. ~
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( )
'jl • B(~

(·:~ach Ie

(

Insert 741...8367'5 in the followin~ locations: 39p 40 y 49v SOy and
extremelu careful to match the dot on each socket with pin 1 of

r:.10H·ICd,F.·~d b'::1 B ';:;ma 11 notch (I T' :i. fH.I(':)I",,'t.at:i. on.

In~:;(~y·t }4I..,::;32 in 1oeat :i. on~;; 34 ~' 3~::i y 36 y ~:;;; '7 •

I n ~:; (,:.~ y' t 7 41... ~:)()4 ·j.n :I. neat:i. on~:;. 42v 4'7 y antj 4El •

TI'!~;;("~ y·t '7 4()~:.:; .. in ., t ' ~::j2 ancl ..........
~:~ "oca'.·lOI"l';; .:."J ..~ ..

I n<:;c-~ y,t a 74LS:l.O in location 4:1. •

1 n'::;(':~ rt .::~ /4L.~;)?O 'j 1"1 I DC;:lt .i.fJn 3B •

In <::.(,;! rt i'l 74L.G30 :in I neat:i,on 41.) •

1 n .;~~ f:~ .'t, a )'4L.H74 j n :L Dcat:i.on 4;'5 •

.I nSf' l·t a ?4L~:)13H :r.n 1ocat :i. on ;'53 •

J n~::,i:~ J't. {:~ 74L.Sl~:S4 i n 1ocat:i. on 44 •

Tn,::.!? rt i~ ?4( .. ~:;J ~?~::i :i, n J.ocat :i. nn 4:~j •

( )

.::l r (.:.~ lJ P
Insert 2114's in locations :I. throush 32.

I ! !

WARNING: All pin t:l.'~

NC) w t hat i;~ 1:1. I C" s h a v (.:~ b ~:" (;! n :i. n;:; t, a :I. I (,., (.1 :i. n ':; D c k C' t. ';; ':101.1 ';; h D U llj

again check the reSulators for proper nperation.



16K STATIC RAM BOARD

16K SET UP AND USE

There are several options available to the user. These include ~ADDRESS

GEL.Eel IClN", "WA I T STATE~;", "I::'HANTDM", and II BANI<; t;ELECT".

ADDRESS SELECTION

TI \ f·l 0 I GI T AI... F~ E: !3 E I~ F~ CH CC) F~ P • 1 61\ ~3 tat :i. C r~ Ar1 I <,; con f :i. ~.'~ 1..1 r «:~ (,i a ~" f 0 U T'

:lnde2endent 4K blocks. Each 4K block can be addressed on ans of the
j;ixteen available 4K areas of the S-100 buss. The four 4K blocks on the
f.'.l eli:! I'd a r'(,:~ df.·~ ~:; :i. ':.1 nat ("~d b':1 th f~ 1 (.:., t t (,:.~ r'~:; A, nyC, n • T h(·~ "i :i, ~< t. ("~(,~n ~;; \,I~; t E' IYl 41',
·:'11' (,' <:' ';; d r (.., f:.l (.:.~~:; :i. :'.':~ 1"1 at P Ii h '3 0 thy' 0 1..1~.:.! h "I. :','j j' J -1:, i ':' 1", r:·' C f:·' "; ", a Y' ',! t.o }'..,1de (c" ,.111111 F' (.:,' r :::.

i··\,·:'-L('H:~PI"I p,,,ch 41< (.)lock (1~~,f!o!JCI,n) and ·':,h(·:·~ df~<:;:ir(:'('j 4·1< arp;:i (0 thrC)l..I'.~h :I.:':.;) •
.f h fe' a (,1 d Y" (o'~ s, ~:; s (.~ .I. (01' C t d r (.~ a :i.~;; 10 cat, (,' (.J d t t t·) f~ I,: I 1••.1 U r :I. (.;~ fl', .... h d n ':.I ';;:i. i..l t·, [) f t h (.:.~

boar'(i,

If sour board :is not Pulls populatpd then the pins correspondin~ to the
IJnused 4K blocks should be pulled UP to +5 VOC. This is accolYlplished as
':ihol,.,ln

4K Block not used

A
B
C
D

?.2K on back of PC

IC 34
Ie 35
IC 36
IC 37

in 14)

Wait statps are normalls not re8uired however thes can be Jumpered it
'Jour sYstem needs thpm. To selpct wait statps place a Jumper between
"Wit and th(·:·~ r·i1..Jml.n'~T' r,'h"~<:;:i.r(·:·~d (:I. thr'OU!:.lh 4) + With no ,jl..IJYIl',,(·:-q', no (..Jait. st,dte~:;

d r f~ :i. i"I~;; (':,, I' t (.:.! f.'.l •

PHtlNTClri

If ',JOUr cClmpl.Jt(·'~r r(·:!c~u:i.Y'(':·)~:; PHANTOM :i.t i~::. ('?<:l':;il\,! jU1liP('~1'atllc·' to t.lU~:i~:; p:i.n ,",'.'/
b~ placin~ a Jumper at the location marked PHANTOM.

This board sUPPorts CROMEMCO standard bank select which is a fpature of
~;ome of their software. Bank seIpcl is a ffipthod of interchan~in~ UP to
eight 64K blocks of RAM under softwarp central. ThIS is accomplIshed by
outputin~ a byte of data to Port 40H. Each bit (when high) detprmines
which bank is enabled. Bit 0 is Bank 1 and Bit 7 is Bank 8.

TD ;;;(o'<I.E:!ct I,Jh:i.ch l.'.lank t,hL:; L10iiP'd :i.~:; ;::,,'lrt ofr r:.. I<:l·:(':~ a JI.!1TIF·(o·'r' f1'CllTI the :U:'ft
side to the right side at the point designateli by the BANK t stenciled
(In the PC board. This socket for JUffiPering is a'~ the lower right side of
the,? t:,l(]d 1'(1. e
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Also ifl the lower ri~ht of the board is an area labeled RESET. A jumper
must be installed in this location such that a s~stem reset will either
enable or disable the board. Normall~ a Jumper is placed from the
ENABLE to the RESET pads. This will enable the board after a ssstem
reset. If, for example~ the board is Jumpered to be Bank 5 and it is
not desired that BANK 5 be enabled after a s~stem reset then the a
,Jumper would placed between DISABLE and RESET, Now the onls way the
board could be enabled would be via software. Onl~ one bank of upto 64K
:i.e; I'?nal.'.ll~:~d at one tiITl(;·~.

THEORY OF OPERATION

This 16K board can reside in an~ of four 16K Ram areas available on the
q·.. 100 IJIJ5S·· Ie 44 (?4L.S1~.:j4) :i.~; u<:;~?('f to ci(,'co('.l0) th(·:·' four' ;~:i.~.:.\h ori.'.l(;)r
;!ddress (A12-A15) and ~enerates the outputs (0-15) brou~ht out to the
d dd r'(:~s~; ,.JUIYi F'(,:~ raT' (,:~ a , IC:3 3 ('7 41... ~:; 13B) :i.~:; u~:~ ,::>d t. (] de co d f~ aettl l" f~~:; <:; c·, '::; I~ 10
d n':.\ A1 :1. • Th (;,' 0 u t 1'''1..1t ~:; 0 fIe :3 3 <:1 r'l (.1 I C4 4 i:i f (.;.' Ol:~ c" (I ( n f) ~j at i v r- I 0 ~j :i. c r~ NIl)
tosether to form the 16 Ram Chip Select signals. Addresses AO-A9 are
buffered by IC's 49 and 50. The Write Enablr- sisnal reQuired bs the
2114 is generated by invertin~ MWRITE from the buss (pin 68).
DOO-DOl are buffered by IC's 50,51 which afe enabled by the inverted
1'1 t.J I:;': I TF ':; :i. ~.'.l n ," I • Th :i. <:> :i. ~:;. (.l a tao I.J t 0 f t h (:-~ CF' U an (0.1 i r-I t. C) t· h (.:.~ I:~ a ITt b C) ;:~ ,'(I •
DOO-D07 dre also invr-rted by lC52 alld 53 the outputs of which are
selected by the Bank Select JYmper area (Wired ORed) then inverted (by
1C42) and fed into the Data input of FF IC43. IC's 46y47~ 48~ 42 and 41
decode outpYt port 40 as thr- clock input of ic 43. The active hi~h

dutput of 1C43 is the Bank Select signal and is used to enable Ie 44.
The active low output is used to drive thr- Board Enable LED. The
::·>r(:-!~';;f~t and cl~?aY' inl"'ut~:; of IC 43 <;lY'F~ ,jt..lITIP(."'Y'abl(·:~ to 1..... 1..1<"$ F'ir-, l~::;

(F'RE!:lFT).

IC45 is configured as a ripple counter which counts 02 and is cleared by
PSYNC. IC45'S outputs are brou~ht out to Jumpers. This allows YOU to
!:;el(~ct how !Ylan\,; 02";:; aT'(;? count(·;·)rj l,',lc·~for(;.~ PSYNC cl(.'·~aY'<:; thf~ counter.

DIO-DI? (data in to
enabled by the output
BMEMr~?F'[lBIN~ PHANTOM,
the Jumpered outputs of

th~:.' CPU)
of IC313.
and BO<:IT'd
Ie 44.

are buffer by lC39 and 40. These mre
The inputs of IC38 are comprised
Select. Board Select is derived from
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