@ff;h‘a»/ 56‘059 §-(-87 7505 pm

77’/‘5 ﬁfyecf /5 & 57‘0,7&/ Q/cme,

| /%/'Cfo/a/oges Sor coenfro /'/ec/y d((‘jili'c\ [
measan‘nj device . Its design i

bo.ged @ﬂ//fé/y on My own jdeas

and will he built From Sevateh

7 should Aave féeaé/-//'f»/ {o cj,\/ﬂ

?1‘5 user G r’b(z\7lm 654'"/”&7[6 Og

Q 45:'9}’)&(5 (/otwe’(ofrh) fe/ca‘\\/ﬁ &/M/O/«rf’uﬂ(e 5,
Ou/\o( Freccutmcy‘

G/enera/ 5foeCf7[/cw‘/on5 are GS ‘Fo//owg:

(D TO('OLNV Se(( COV\WLa(NO\uO;“\ ‘l’//\e
e)(oepauoh e? Pdwef Sonrce,
@) The abr‘/f}y fo 5‘am/o/e an cma/Oj 5)9/’14/
andl Jz'jf/ay a fecsimile |
@ A a([sjo(c«{ (ons/’sf//\j of maf/f)c 07(
///c}\’f oment ﬁ(‘ﬁ diode
@D At lecst one exf‘Pfﬂa/ana/aj /Dﬂ?ée

Ol 14



leckmcq/ D(‘scuss/‘omj 3-3-81 /0332 pim

The /ohys/cal appearance of the d{j/?‘q/ seope
device will consist 6E one marn board i

Q// c(rcw'/' com/oomnﬁf Mo(m/w/. /)o/pzank

SIDQQE’ wll be /69 for future «(’)700145/:9;4 and

| ao/a/o%a#ans. The heast of Fhe 5y;/c’m IS fhe
gOLY /W‘CfO/OfO‘@JSOf. It oot [l 85167(6!'[9 the
)oe/n’wmet/tf on —é)aﬂ/O/ soffwware. The 5af%wa/e
will be stored jna 216 EPRoM  Hhat has
heen c/&odeo/ ard woired )Cor 7[/\6 Zero ~/0a§€

A memery . /er}t)ﬂﬂxfﬂ\mtﬁ/f Uk 5/(95 of
RAM i ll he /064/'60/ above the recerved
0/00/0«‘1'@ st/ff’m Mémofy. /)/\ 8255 /oom‘ c@a
will be used fo //\Fcf’rﬁce the microprocessor
i th Waz X/Z'Wém Abc goy am/c’j
Fo d;‘ﬂzh/ CoﬂveﬁLfF, which shall be sef in

 free - rvmmnf) Mmode

fi 1t



‘.T@‘C/\ﬂ‘ltca/ D/KC“.SS/XO”’ 8-3-%7 /! -'00/om
CoY\‘hh(A@O/

The on-boare/ soffwore wi ll peacl #he
o/z‘yfzta/ 5GM/0/95 from o /ooff /nto /‘am/om
occess m€m0r7 as @u/c/(H as poSfob/@_ Whee
a, S(A)C(f(c(‘enyl Number o(gam/u/eg hove been
stored , each gam/ule will be docoded and
(ts relative ampljuce displayed.
The displosy will confa 512 [ight
€m)ﬂinﬂ diodes ma%fr')‘ea( /'rnlo a 32
col ump 6y [6 row 9/1'0(, Fach column and
each /‘ow\w{” hove (fs own driver ;a
order fo SM/O/D/7 f’/\os Cuf/@;/l/' ﬂ@(@ssar7 fo
/:'QH each LED, The dfiver c,'rcu/‘ﬁy will
be connecteod lo 74I1sYy ¢ Y line fo /6
ling decoders. The 32 /('a/umﬂS wi'll
requre 2 decoders gnd fhe 6 row s 5/\0//
only peed | Aecoder.

Ot 1



-“[ecém‘ca/ ﬂ/xcuﬁ/o;m L -
M—_\—\/ g 3 X? //' /5 f)/h

The decoders will be Cormsecfeo/_ 5 e

{wo /‘Cma/h/(nj PO/%S. Due 7LO ’f/\o /’Ia/u/“(

of the decders only one LED sl

b /7[ of any one momemyl /N {/)’MQ.
Therefore | the LED{ wi I be fa/o/c//y
scanned one cofurmn of o time fo o
/)/0/0€//7 gkow &\quéft?rm. ‘f/i:‘s /o/dz‘o'l‘y/oo
device will have several /(‘m(*a_//‘ons.

There w,’/fy be no cond(%«'vm‘na cz’r6u1¥r7'
Therefore | the mearused sigrals ampltude
15 restricted, The A/D converter usee
in the psed ;n He device hos o slocy
conversion time | 7Ac’r€€:f€7 the meximum
meccsurable Freguency o/l be in the Aundreds
roge., F«'m//y . dune Fo coS?L) dle fo feol
reseldion will rot be {cassfb/e For #4705 wa t,

Qo 285 4



Mnﬁtf/f}"w'a/ﬁ and Pan‘s /\(‘Sﬂ 8" q4-57 9 IOO/bm
+ ITEM FACH cosT
{ go8¢ microprocessor 7200 k?.oO
[ profeboard 6.95 655
/ 27(b EPRoM /.00 /.00
[ 9256 /oéff OAI/? G 00 6.00
7 74313 lakch .75 5.28
[ 74138 decoder NS XS
[ A/D converfer ADCFOH q.95 q4%5
k 74 sS4 deodeler /.20 .00
/ 2114 Yk RAM 2.50 259
5/ L[«j/\f Em[ﬁ/g Drode o'l 35.8Y
/ 928Y  cfoch 5.00 5,00
4 ZY pn socke § f.00 4.00
[ /b /3/}‘ Soc/(ef 15 15
ya Lo pin socke t 21,0007 4.00
b 20 pin sochef /,00 g,00
( 1€ pin socKet 7S .S

%‘/% k ToTAL QS.S-?

S.'



l77me Schedule /

TASK .

£-6-Y7 giBO/om

WEEK OF TERM

1 234 S67 8% U 1273 mis

C hoose Pf0j€0+ |
Werte P/ofwsa/
Des)jn Hordware
Get Pacts
Breaa(boaro( ‘Hara(wqrg
Werite First PPR
Wate Softwace
7éﬁ ﬁ@mj
Re~design project
Wate Second P PR
Re -tesf frojet
L@mwmfmmhmm
Test Pfo\jeff
LUrGa.ﬁna|qud'

Xx
X X X
X X X X
X X XXX
X XX X
X X
KX XK
X X

K X
X X
XXX
KKK
KKK



[L&bof Esfimafe {

TASK

§-6-¢71 9%“rm

HoURS

Choose ;D/oj’e'c](Q
Wr: te {Oro/oosou |
Dés;jn Harol woare
a(?LS
gfiidpboaro/ Houd ware
Write First PPR
Write Soft w;\(e
Tt Pfojec ‘\
I;:*c/egfjr\ PraJ;f(—
(/Or[fe Seconf(afp
Re -test Pro )
(/Uif@wra?o /ﬁra(ware
Test Pfod'ec o
Write Finaf @e,o f

RS e BN I
VL~ vy
| ~ =&

Total Hours

349

Qo 18,



[Test Plan| — §-6-87 300

LT@SJr Equi pmemL

Osci\\oscope
Diaﬂ'eﬂ Multimeter
€0%¢ Emulater
Logie Probe

Test Procedure

The soffwese ool hardware must be double
C/\Gc/(eof, and all of e (ndividual secfions
of the FrO}GCJ( must be tested and
OFercuLi;ona', Altrer each ino{(s/iolo&a, section
01[ the Ffojeojf ha been 7l€§7[<°0/ Sefffa/lf’/)/,
then Hhe enfire )of‘ojeut can be fested .

T wll wse several short fesf

prOijLle .

iy



W 8’(0‘27 q(’/O/lJ/’?
Conkinued |
Each [iHle program will test the

FOerS, ofecoo('eff7 LED é} A/’)a/oj /D;‘a/fa/
converter, ard memory seperafely

when all sections ch%fow /D/O/Off/)l7

the ma.n /ofojm,m will be /ouf' nto

/o/a,ce and o ceries of vary:‘hj 5/‘3/\4/5
will be a/o/o/[@( Jo fesf Qccwracy

andl range of the final /oroc/ucf,

E@r ence’s

Douj(ag \/ Ha”) /Vla"crofrocpssorj am/
Interfaces , New York,l\)\{:
Me Graw Hill Boo/( Com/océm}/, /%é)
/a/o [HY 100

o 1y



Z;SAZS*W" Phock D(‘aqmmj =681 /0:00pm

814

l

%0%% ~ S
| SR
6;n“| ‘ | lr / —_1<J |
% 139 |
v A
3 pc NOAS
* |
S ,06 PA |
y \
74 (SY YISy
Y / ) v/ ‘J./
43?3 Y33 L Y3 | 7Y 303
v J v
R 32 XK Il LED MATRIX -,
>~ §3 <;;/ S / e
: // A
> = ,
SR /// S ST /
P: | / // Sos S S /s

flo ity 10



M‘Q"/J g -z0-97

A few alterations have been
made s'nce fhe /Uféc/fOMj circuct o/esfgn,
I howe deciledf +o wse an  §/5S
/oom“ a/m‘/o (nstead of an 8255,  This
will serve a dual purpsse . IF wor lf
take of the ]n/oa‘/ /OV\/’/?w/L
@f)e/’af"éﬂs Qmo[ /orov[o(e ’f/‘l'Q
necessary ,rama(am 0.CCcOSS me/mo(},’
The 256 - byfes |x the F(SS
1S §L41€F/‘u‘cnf f;r Of?efQ?Z/b/?.
Therefore , Hhe Awo ecternal 21014
RAM c/n]x hove been efiminated.
The  Light emithing oliode  yudrix
/ya; been Gh&ﬂjeﬁ( feom 22 x /6
to 2% x|b and the driver c[rcw‘y‘/‘/
/\as bee n Q[Feroc( %o/‘ncreage fAe
5{;«1{( C‘\A((éﬂ'h

(o 751



K-20-97

UFO(OJ_GO{ Block Diaﬁmw\
918y
gog8 PRI
\ all
oad R
@ 2q13¢ |
J
§: (65
% P o oA
Sy 6y T4 1S4
g Nl //// /
> | t S 2% x b
L I
z—’lg > EB MATRAX /
B3 (1100 /

/2



JCED Disptay mefrix|  §-23-57

In order to maximze avallable
space o the PC -boasd r e
LED 0/13/0/61/ mafffx) all Yyg |
LEDs had fo be shortfened in
width by of leaf 5, of an inch.
The PC - boarel hes S5 x 4o
holes ayallable , Therefafe) 2% x/6
LED s con £F on Fhe board as
'/o'nj as each LED /s no 9[64/€r
than Ve 6F an sach sa widfa
After all the LEDs had been
rserted avd 5'eCMf€O/ all /oosflfve
:/€a015 (efe conf‘ecf /)on zor\’/a//ypma/
all negaf:ue Jead were connecfeo/

VQF‘“C&”y .

fe

/3



QE D_Display Mefr x] g -23- 7

~ 0,7
x /oY

/e C(I‘/'elo/
7 S
k allow close
’ oy S acftj
| %
z

Undlerside of PC “boa{o/
/o(‘cfun‘a/- w}f('/\j d,ajmm.

wositive (rows)
(I

al



Pn’) (onf/’jamu/[/bﬂ S

F0%%

i —|GND Vece
2 —AlYy AlS
3—AID Al
Y—AIZ AlT
s— Al Al3
6—| A0 A1Q
7 — /’2"% $S0
8 T MN/MX
1— AD7 éb

— ADC  yoip
"— ADS HLDA
n— AOY wR

3— ADD To/m
w— ADT

nw— AD ) [;goﬁ/
re— ADO ALE
" — NmMI INTA
#— INTR TEST/
H— LK RERDY

z»—-T GND RESET

— 4o
—3%
—— 3¢
— 3
— 3
— 1%
—3Y
P 31

— 91

— 29
— 13
21

p——— 75
24
— 23
l—11

=2

§ —

§-25-97
1SS
4

Pc3 Vee — o
Pcy pPCL— »n
TIN Pl f—
RESET Pcot— 3
PCS PG 3¢
Fo0T PB6 | — 35
Io/m PBS —3v
CE PRY |—133
RD PB3}—mn
wR PB2t—3)
ALE P8 | —30
ADO P&O p—— 29
AD 1 PAT— 2
Adz PAGI—7
AD3 PAS [—2
ADY PAY [—1s
ADS PA 31—y
FADG PA2
AD7 PA ( —2
Vss PA o F—u

(i,

/5



Pz‘n Coﬂ{;ﬁ U ra;l/"o;/tj

8-27-&7

Note : the oufput of the 741SH
Y~ 16 (‘ne decoders 15 active low.

7Y ISY - will be wsed as o row t column
Selectors for the LED a(‘:sp/ay

2716 = wsill hold The main o’oera/':'r\j system proyon |

2716

A4
A7 YOO |y
Ab Ao
As Aq —
AY Vpp — 2
A aE —10
hooAb
CE |—1s
AO D7 H—n
[;O Do —
8 DS [—s
Dt DY |1
GND D3 13

7413y
. 4

C') \CC t—1y

A |—2
2 8 |— 2
3 C l—mu
‘( D — 20
S Gil—u
(% G—l | — (3
K 1S
$ Iy e
1 B
(0 1z
G 1P

out pu\*S ~ adhve low

| qulﬂ/ ./é‘



Pin Comcl‘SurmLf@ng ¢-27-97

7(—{ 373 - w(“ he LLSEC{ for Qddl‘eg‘ (Q{“C"l;r\j
{o the 27160 QA;P |

GL1g - will be wsed fo drive the
dis,a(ay .6\/ )orw{o’/nj the necesgary
sink cnrcent Hr fne cows of LEDs

74 3773
Q¢ \ee 120 "
b AN ' D> — 18
1D D |— 0 2 o> —
20 gy ’ >—
20 TA t— (¢ y — 5 .
3a 6Q 17 5 < —
3b eb ‘ < "
qD <h — ) 7 D ;
- La 5Q, —12 q > :
C7ND . ) G] b U § — G(}JD vee — o

g

lers)

/7



pir\ Con g‘gmrajr(or\s

- 9-9-47

€284 - will be used fo jenera/e
the system clock and synchronee

wi Fh 575/€m resef swideh.
TY 138 - Wil be wsed for address
'/lj for the 8ISS and

deCOdl
2710,

284

\ 74
csYnC Vee p—I18
petk x| =7
AENI/ X2 p—16
RoY\ TNK 1%
READY EFL |—1
RvYz Fre 1
AENZ/ 05¢€ p—1*
eLKk RES/ [—"
GND ReseTf—10

74138
\ "4
A \fec —1(6
B " NoO —tS
c . N
(a‘LA ~\{7_ b3
;18 3 |—n
Gl NY—u
Y7 N5 |—1o0
C?”D - ‘{(0 — 9

/8



P[jn COV\ ‘FlKSMfO‘J’L\OY\S

9-9-§7

ADC 3OL’/ - Wl\” !96 0\560( #o com/cv’f

the external azz&/oa S'yﬂ&/f
to d(bl'ﬁl/ ﬁ)fmaf )%f

the $(5§

740y - Wl be used  fo inverf
the row s/‘jna/ﬁ o f fre
LED 9ﬂ"o( o/z;y/a/v,

ADcgoy
L7 4
t —f €5 Vce
22— Rd CLKR
3— WR Lsé Do
o4 — cLk B
§— MR - B
e— Vin + 03
77— Vin~= Ay
¥ —1 AGND 65
9 — Veet/2 Be
w— paNdD  msh BT

b 20
— (9
— 1Y
—1{7
— 6
—_—ty
— Y
—13
—12

7404

b —e
2 —
3 —

S——«
o ~
v —

pgope

GND

Vee [—Y

B 2
l— 12

2
2




Udffhtﬁ’D?%j/U/“ (LED Ebu$>

kil

G-/0-
PC
%155 round
T

r‘r

(

2 23222 2019 18 7 46 15 ty /3

A E c D

74 1S Y

I 239 567985 wowanr

17

-\

1]

'—--——-.

—

T 65 ¢4 3 2 1

740y

8 a w0 u t23 1;4

+

] b

1P

o

37

£t o

—

froere————

76 5 4 2 2

74oY

!
3 m///;/}/y%

7 65 ¢ 3 2/

740y

€

r

—

H

i

o o 12 3 ¢ 1r o 47 (9

y 7 ¢ 5 9 3 2

R

R

LTTTTTTT
\—/Y\J

| — & rows
LED

__j y ot o2zl
o EER!
——

.

[ 9 ¢

[

6

ol

to (I 12 /§

5
[

s te 17 (3

¥ 3 2 7/ |

§

ITT]

RERER

9 - /é o)

LED
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WI‘f,[mj D/'O\jfam (LQD Co/amng)

PoMA

bl+5 0-3

yM

1

=

b

u z;zt 2 2019 18 17 o 5 K 13

4 5 6 $ o o /2

i

74159

LUllk

-

|

1.3

7-13-57

Port n
51?5 C/— 7

~

| | ﬁf L

J

2 3222 Jols 13 07 Lo 15 A 43

74 1SY

z y s¢ 3 e & 12

J

Ll

47.
lIi:

k—(/\/\v‘/

CJEp Coumns 128

These 14159 (4 line +o [6 Ine) decoders
wi“’ Pra\/[ole sdﬂ«'eien* smk cqrrer\f fDr Fhe

vertical columns,

&ﬂwﬁiﬁ’ 2




U\)ifr/\S qujram (C(ock Clw/‘a> 9, /(f,g7

Tl’\e g92%4

Swi {'o‘-, C(chlsr(y J;or ’orowo(«/\j the S}lswtpﬂ\ (€S€7l

)oro(/t'a‘(és fhe o MK e é/oc,é
5)3#\6&' (Z/"'HL" 3> ard has the res&f

NC
+s5 15k
N
+s 15K
o—/VA

I CIYNC
2 PUk
3 AEN|

4 RDYI

- Vee (§

xtoy7
XT e

TNK 5

&
1=y gp?l% L‘ EFI‘,‘/

6 RDYZ

7 AENZ . .

g Ctk

9 GND

F/Cr
os¢

RES 41

Reset 76

+5
—0

3—’°Pf
i

LU

0k

12 MWz
- NC

1
&

Wy

27



(ﬁh/mj Dmﬁﬂwn<ﬂ%mm/) 9-14¥-&7
&M_M&J

ALE

L A

Yo 39 3% 37 % 36 3y 33 32 ¥ 30 22 ¥ 27 2 25 2¢ 23 22 u

| 2 30%9

A0 AT AS ADT ADG Aos AbY A3 ADL ADI ADO
t 23 4 s 7% o (( (203 ¢y /5 06 17 /8 19 20

(L2
Hrr

-rs,T . __\ |
20 (9 (8 17 (6 (5 fy 13 1r
# Q& 8D > 7@ 6R 6p SD 5Q N

74373

18 1D 2b 2@ 3Q 3p 4p 4a GND
1 2 3 Y5 6 7% 4§ (o

il !
=

— A

+52

S I—
2 zsazuzo/?ls'ﬂ * 5 1y 43
VC( P\' qv

"2716

A+ Ac As A" A3A1A| Ao . GND
"2 3 ¢« 6 1 2% 61 12

L_ , ¢.<J_
=l

The §y$4em deve(o{omeﬁ'f' seffwere ({—a be abu.fﬂ'f»>

for the 21)6 will be shown in later Pje%z? =



i COY\‘gS?L/’cAc,/c.o./) | ?,/6//5)7

The W(\"Y'l'ﬂj dragrem on 20 — 2|

has been constructed and is

(,mdfﬁ Fest anof evalua frlon for /o/o/é\or
o/ochLf@n. I have qofso begun the

wire wraffmj of Yhe o(/ajramg show n

on The )Ofeceo(/'/\j /mjes, The aa/c/ré’ss/)rﬁ.
of the §ISS port chipe and  fhe 27106

E/oram fs SYL/’// um(er (on_c,fo/emr/t;of\.

T/\? SYS%% 50’67(0\)0'(\6 u.)/e// f€51‘0{'€ /‘/!
Jhe 26 gnd stall be ao/o/r_essca(
for /4'6 §7Laf75'/y [ocation for fhe

fesef Su-'/'f'cé" (FFFF¢)‘ Q/ l /l

©

o 2 24



Wifm\j Dfaj ram

9-25-87

Ana/05 fo' D'ﬁ r7LQ/ (on ver%er
The deyice [s i free ﬂm"ﬂl mode

10K
VWW —
W
185 Vee F—o
2! %p CU(R 9 |
‘7 3| — 5 Pin#
WR DBo > 29 (PBo)
H CLk D8I - —> 30 (PBI)
l'sor{: = s 7 ‘
g; Lntr. %_ D82 >3 (P82)
wloy Hvint 77 DB3 > 32 (P83) .3|sf‘
fped Port B
$l¢)1m a - Q " R
| Vin DBY >33 (P8Y)
| L
1 GND DBS}> > 39 (P8S)
L Vﬂer/zv DB@ " 3¢ t(pee)
b e 67! > 3¢ (PBY) /
\Y/
25
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W,’([/\j b]aj ram

U/oc{c&eo( and s}m/o/zf{ed(

olio\j(am of 2K Eprom
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Addressin 9

9-30-%7
flSSIErorn
Address
peceder Lines
)aO_Uf@SS s el 09 31Y6 s Y3 2 0
LINES ,
I+t 00t ) ] 6000 7"
 Resef Boot
)/l )/ 1) ] O0CODO0 OO0 OQ
F F ¢ 0 0 @ e
. " Lo(&/‘l'ﬁ)n
/ ) O 0000000000 ‘
. v §/55 Me{p’
Q\Mﬁ O ~ Locafron 7
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