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The Sc lTr:onles ote Co nLro1ler

s-100 users t

l/ Plug the board into an unused socket tn-your systeln.
2'/ P1u[ the power chord tnto a 120 vAC outlet.
3/ Go and read sectlon II where the softtvare is explalned.

TRS-8OI US ers

U PLug the AC adaptor into the back of the case and then" plug the adaptoi lnto a 120 VAC outLet.
2/ plrug the eonnector'. on the end of the rlbbon cable, lnto

the Expansion Port at the rear of the Keyboard or Lnto
port J3 of the Expansion Interfaee.

Read Seetlon I to deterrnj-ne hor^r you tvlstl to configure your
systernrand then go to Section 11. l'Ji.th orclers for other
specif ic systelns one recieves special ruiring lnforrnation.
Follorq Ehese special instructiorts.

Rernote
Controller
Connector

Red Tracer -+

Rear Viel+ of Keyboard or Lefi-
! ;,i;'! ":r,--,,,i,.-,i 1.,.,,i:.,iiil j,:;n Iiite1.fa.Cq1

3/ Plug the porver chord into a 120 VAC outlet.
4/ Go and read sectlon II r"here the soft-.r"rare Is explained.
Annle II users:
L/ Plug the edge card lnto a slot on yolrr systeln.
2/ P1u[ the AC adaptor into the back of the RC case and then

plug the adaptor l-nto a 120 Vi\C out1et,.
3/ irfu[ the poler chord tnto a 120 VAC outlet. .

4/ Go and read sectlon II where the softlare is explalned.
Other users I

T



I-A Systern Operatlon

status

SeriaL Data

Para11e1 Data

Address
Serial/
Para11e1
Sel-ect

Clear

Power
Chord

The Rernote Contro.ller operates in the following tnanner

Data is entered into a Cotnlnand Reglster elther serially or in parallel,
dependlng upon the mode selected. Upon receivlng the last bit of req-
uired datar the Tirnlng Clrcuit enables the Carrier Signal Generator.
The carrier signals are transfortner coupled to the AC power 1ine. The
correct sequence of the puLsed carrier slgnals ls detennl-ned by the
acti-on of the Code Converter on the data stored in the Cotntnand Registero

When the Tirning Circult aetivates the Carrler Slgnal Generator, the
Cornlnand Register is lnhibited frorn acceptlng any new data. When the
Tirning Clrcuit deactivates the Carrler Signal Generator it also elears
the Corunand Reglster rnaking it ready to accept new data" I'Jhen the
Brlght/Dirn funetion is entered, the Tirning Circuit a11ows the Carler
Signal Generator to put out a signal indefinltely, until a special
elear signal is sent to the board to tenninate all action and reset
the Cornrnand Regist€f r

The contents of part of the Corrunand Reglster are avallable es Statlls
Signal-s whenever the board ls read. If the Cotilnand Register is ernpty
the boar<l is "Readyn. If the Titning Circuit is busy putting out a
norrnaL signal the board is "Busy", rvhr:reas i,f the Titning clrcult is
busy putting out a Bright/Ditn signal the board is "Bright/Diln".

If the AC power plug should accldentaLly becotne unplugged, preve,litg
the carrier slgn-als froln getting onto the porver liner the board wlll
not elear itself and will retnaln in a ,Busy" tnode'

Corrunand
Register

s
Decoder Code

Conver Titning

Carrier
Signal.
Generato



ICX

I

I

I

I
\

I-B Address Deeoder

A15
A14

Group C

Cautlonr Read text for deflnition
of the address line synbols.rl

.l
A1

AL2

ALL

Al-0

A9

A8

Group B +

ADD

rl

t\\Otn<'c/)N FIC)
@t/r@Qvtaao

Group A
When used in a port addressed or tnemory napped mode the address de-

coder ls ernployed. The 16 posslble input llnes are dlvlded lnto three
groups (4,8, and C). In a port addressed systern, part ICX Is absent
frorn its socket and the low byte of the address bus feeds groups A and
B. Thls alLows swttches S0 thru 57 to establlsh the board addrese any-
where from 0 to 255 (Decirnal).

Tn a mernory rnapped system the rnlddle 8 blts of the 16 bit address
bus are fed to part ICX vla group C. Group A then handles the lowest
4 blts and group B the hlghest 4 blts of the address. Tfils allows the
address ro be ser ar any locarlon XXXXIf .1.f .f tf l.XXlO( (Bfnary).

A7

A6

A5

A4

A3

A2

A1

AO

,l

I

I



: An active low on RST wilL irnrnediatel_y terrninate anyivity and completely clear the board" In addition, ttrets own por\rer on reset (pOn) whieh lasts for %rns.

When operati-ng in the serlal rnode of data_ entry, ffi i" the only wayof quickly elearing the board. When in this rnode, wrlting a burstof LZ consecutive ones w111 also clear the board.

In- the paraL1e1 rnode of data entry clearing is best achieved bywrittng the data word "00r' to the board,

Control Cl- CI is the c1

I-C Control Losic

Board Clear
present aets
board has I

cL

s9

s10

e4

s15

C3

JB

C5

L/ either transition
ectable) to eloek
either tn a parall

iL/ the active 1bve1 i

9pntrol C2- CZ is used to enable the read-writse process whelr the boardis sel- to the addressed rnode , CZ can be used as a board disable.
Control C3- C3 ls used to enter a^Read/Write select (Jurnper J10 pre-sentl; or a Read Strobe-(.lurnpei jS ibJL"ii;-rh;;-ii.'board is ser rothe addressed rnode. '

9q+t[o1 C+ - C4 ts used ro gare a Read stgnal (Swltcfr tt on) when rheboard is set to the addressed mode.

ock puLse in whlch! -

of either polarity can be used (Jtunper sel-in data which ie presented to the bbar,lel or serial fr:nnatr arrds used to strobe in the clear data word ,'00".

Control C5- C5 is used to gate a Wr
when the board is oet to the addresr

ite slgnal(Junper J9 present),
s ed rnode ,

s13

ADD

J10

+

(r)
s14

s11
Read

_.6-

o
Conditione

1

R.ST

=S-'

*

rO

Wri

-----(



r -D - ThqPbllqic@-Etsnel Lines
\,
c)trk${O OE tr

,6 glo k O.o$=(s
li.-l f O k
O kr-{ g O
lJ * O+J
O(LrvG 00C) O
3 O O';lU O"-1
1} r{ OO tr'O
C r;l tr fiJ
O O S t{tF.{ O C)oz()ooo

tlooT,.oo k
-EFl df,tozc)&a)Eoo.J trIJ
P{O0)

Drr

Line

AO
A1
A2
A3
A4
A5
A6
A7

A8
A9
A10
41L
A12
A13
A14
415
c1
C2
C3
c4
C5
DO
D1
D2
D3
D4
D5
D6
D7
RST
+B
gnd.

2nd LS
3rd LS
Ath LS
4th I.1S

3rd MS
2nd MS
MSB of
addres
rnap )

Des criptlon

LSB of address
B of address
B of address
B of address
B of address
B of address
B of address
address(8tfr Uit on porE

s ,16th bit on fu1l rnemory

these are the rniddle
B blts of tlre rnernory
rnapped address

84

79
80
B1
31
30
29
B2
B3

16
t,cLi _t

36
35
B8
B9
3B
39
93
4

34
37
B7
33
85
86
32_

22

26
2B
39
33
32
36
37
35

L2
IO

3
10

6
5
9
o
cl

11
24

31
25
L7
27
23
19

1
NA
7,30

Control
Control
Control
Cor:tro1
Control
LSB of

l'1SB of
2nd MSB
t'isB of

20
( 1)r
( 3)"
29
2Lta to board

ta to board
ta to board
ta to board

1
2
3
4
5

da
da
da
da
da
da

o
da

Ete,re
Aloo4e$S olsASL<-
OATA qUS IXJ

5t^rP
sctu{
ta to board

ta psed !y board
f data frorn board
ta frorn board

A,c>

D.
o

board reset - ?arLoop LaX-{_
unregulated tB volts
grourrd

1
100

,
05

The TRS-B0I expansion port edge card nttnbers are close to the
above given cable nrunbers but are not exactly equal to thern.

:k These two Control lines are avail-ab1e on the ribbon cabLe
on}-y if two special PC board jurnpers are in pLace.



Positl0n1234

t

[]

RJ3 !" 12
db

Junp these two

J10
o--€

ir8
o

74LS30
ahseni on
sotne sys tel[€

11 {--
0 r\ d

\b o

these tw

oo

Jei
6 i

+&-io 9

vl

rl
J4

J5

A

Jurnp lf FFt is nor used J7 J6o-- + -- -€
o.-

-rJ

c

a'.
unregulated +B
on top (pin ii1

& on bottorn (/t51-

ground on
top (pln #50)
and on bottoln (fOO;

to_bring regulated
* 5 volts in thru

Jurnp these two to brlng
C4 and C5 inro board thruthe rtbbon cable

rear of the lid
LID hTITHOUT FIRST

ICX

il

Toexposetheboardon@retnovethetrvoserewsonthetop
eqd_ eli_de rhe top panel rowards the baek" ( CAUTI0N - Do NOT OPEN IHE
UNPLUGGTNG THE por^rER cHoRD AND Ad-Apepr-0ri) :-

I-E Jurper gnd Swi_tch_Lavou!

ilt
i



I-F DIP Swttehes Seleetion

S0-S7 Swltches S0 thru 57 are used to establish the board addressas discussed In section I-8.
SB

S9

s10

s11

s12

s13

s14

s15

Selects the para1le1 (Off) or ttre seriaL (Of{; rnode of data€rltf1zr The serlal" lnode is to be used when driving the board rvitha lirnired nunber of dedicated lines frorn an interface chip. - i[; 
-

parallel lnode ean be used with. ? porr based (or rnernory-iniip"d)systern or with an interface chip. 
:.

Used to disable the acldress cleeoder. Decoder is disabiedwhen (Off) and enabled when (ON).

Used to disable control C2.
enabled when (On;.

C2 is disabled when (Oi.f) and

Sets control C3 positive true (Onn; or negative true (Ot:1.

I-G Jurnper Selectiog

Cloek dltion
If s then ha-Lf then ha

-Jt- then ha
-1.d- then ha

1
L
1
-'t_

present, and both J4 and J5 ln position 3and J2 present rsith J4 and J5 t; p;Jiaron spreselt, and both J4 and J5 in po'sition 4and J2 presenr wj.rh J/r and J5 r; p;;iii-on 4

IfC
Ifcrfc

is
Is

ve J3
ve Jl
ve J3
ve JI"ls

J6 and J7 are tnutually exclusive with J6 -present for the parallel TIOrnode or J7 present for the serial I/O inoclb.

JB ls used to set the active state of c5. If JB ls present c5 is activelow, whereas if JB is absent then C5 is actlve htgtr.-
J9 and JLO are.lnutually exclusive and are used to eonfigure theinput control logic. -

JLII'IPERS ARE NORI'{ALLY FACTORY INSTALLED. Ti-tIS II*FOR},IATION IS SUPPLIEDSHOULD YOU I{ISH TO CHANGE SYSTE}IS ON I.TONES OR HAVE SOIrg OTHER SPECIALREQUIREMENTS.

Selects the "addredsed rnode (OFF) or the I/O chlp rnode (Ol; .The addressed rnode ts ernployed ruhen uslng the board iddress'(rnernory rnapped or port addrbssed). The I/o rnoOe iu "red whendriving the board froln an interface port chip

Sets eontroL C2 pos j-tive true (Off) or negative true (Ot;).

Sets eontrol C4 positive true (OFF) or negative true (OX).

Userl to disable control Ct+, C4 is disabled when (Off) andenabled when (On).



II. Software Cons tderatlons

The board rnust first i:e i-n a re.ady state, and then be sent LZ bits
of data, before it can transtnit a valid line earrier s5-gnaI-. Ttre
sensing of ttre boards state and the er-rLerinp5 of the requlred 12 bits of
data is best presented with speei-fic exatnp1"e6.

Lqef( Qet. To AlLlressed M-oclq

The board is ready to aeeept new data if readtng it ylei"d5
0XXXXXXX" By exatnining the l'{SB of the resuLt one can see i-f it ruill
accept new data. As an exarnptr-e, if the resul-t of logieal anclirrg of, the
boards output word rvittr the ntunber 128 (Deci-rnal) , cr B0 (lle:<) yields
zero, then t*he board is busy, otherrsise it is ready,

To activate the board, wrlte to the board address ttre House Code,
the Unit Code, and then the Function Code (See accornpanying table of
code words). If, desired, Ehe Unit Code rnay be written before tl:e House
Code, but as soon as the board receives the Function Code it starts
putting out carrier signal.

If nonvalid eode ruords are r+ritten to the board, the board rnight
go "BUSY" and put out a nonfunctional carrier signal, and rnight.not
tenniriate such aetion on its o1r1'rr If such occurs, rvriti-ng the "STOP"
ccinrnand to the board will cl-ear it.

The board uses the Last House Code and the last Untt Code it has
recelved befone the aetivating Function Code arrives " Since the corn-
pletion of carrier transtnission resets the Cornrnand Register one rnust
reenter a House and Unit Code before each Fr-rncti-on Code.

tr{hen data is writterr to the boarcl, only the 6 lol order bits of
the data word are used. The board deeo<tres the 6 bits as belng etther a
Flciuse Code, a Unit Code, a Function, or a STOP Code (SfOp is a special
type Function Code), Then /+ bits are extracted frorn each word and
entered into the Cornrnand R.egister.

If the board has been sent a Bright/Oirn corrunand it vriI1 cont:-n-
uously output a carrier signal until the "STOP" is written to the board.
One can sense this 6tate by noting that a board so read will yield
0OXXXXXX, Thus an active Low second FISB inclicates that a Brightl Dirn
signal is being sent.

Boerd Set To ParalleL llQ I'toCe

Boarcl data output lines D7 and D6 are always enabled. An active
low on D7 signifies a busy board, vrhiLe an active 1or^r on D6 sholvs that
tsrightlDirn transrnission is taking place"

If Cl is jrlrnper seLected to clock on & positive going tran-
sit-ion, tshe oLltput port drivi-ng C1 should start out lowo To
paral1e1 load the data, establish the desired iJouse Code on lines
D0 thru D5 via six dedieated output port Lines o For exarnple, to set
up House Code A have D0e)!rap!41 and D2rpJep{rfl, since A is 25 Hex. Irjext
bring Cl high to clock in the i{ouse Code" T}:en bring C1 clolsn at the



Y

sarne ttrne chat D0 thru D5 are receivirrg c}:e Urrif eode" Br:inging e1
tii-gh q.rill then rryite j-n fhe urrrii ce.je, Sring CI Lor'r once ilIore whil_e $e[ttn&
up rhe Function Code on DCI thru D5, Ftna)-ly bringing Cl high coin-
pletes the proeess by clocking in thre Funetion Code.

The board can be elearedr or a BrightlDi-rn transrnlssion terrninated
anytirne by bri-nging Cl high whil"e D0n]lLr1r:w,

ff ffi is nCIt e,ftployed i-t rnust be tied hS..ghr see figr.rre tr*E,

Fperc $eu Lo_$eprpl-JlQ ltls"de

Board outplrt lines D7 and fi6 are always enabled. A 1or'r D7 indicates
a brrsy board. A low D6 i-ndlcates a Bri-ghtlDirn rnorie ln action.
Suppose that C1 was junper seS"ected to ctoctrr. on a positive going
transitioqL-J_then to serial" Load the data_€irst cl"ear ttre board by
bringing RST l-cl and then baelc up, If RST i-s nclc ernplolued, hold D0
hi-gh and b::i-ng et fnorn loru to htglr twelve ti-lnes in succession"

The LZ bits of data presented fo D0 rnust be i-rr the folLowlng forln"
The data rnust be el-ocked in (vi-a lcr,r to hi-gh transiti-ons on-Cl)
srarting with the 0 and pr eeeding to ttre ii-ght i-n ttre for:n
0nF:1",F2,F3,UI",U2,U3,U4,1{1,H2rH3,H4, r+here tEe Fns, U's, and }Iis
are as gtven in the Code TaL:Ie s .

To t*nrnins,Ee a_Bright/Ulrn rnoele Let fr5T go lor+, or hoLd D0 high and
bring Cl frorn Low to h5-gh J"2 tirnes in succession.

If" frffi in not ernpS.oyed it rnuse be tied high, see figure .

opElonal optional
Dr\eIJ\)

D5
,Li1l RC

D3 Eoarr1
n2
D1
DO

ut
D5

1/0
ehip

rla
Oltip

I{,LJ

Board

psT
opEional"

Paral"Lel TIO

SB on, Sl-2 off , J6 present,

DV

C1

RST
optional

SeriaL T/O

_$,Pr _oE, 1312 0n, J7 Dreseni:

C1

To cloeh tjoth of the6e cases orr Cl-"_-6* have .I3 present and
J4 & J5 in position 3-
Al"1 other juinpers should be absent and all other sr+itches ca:1
be set &nywhere.

6



Housg eopEs

H4H3HZElTrEX

DA
DE
D2"

D6
E2
E6
EA
EE
FA
FE
F2
F5
c2
C6
CA
CE

234
238
250
254
242
246
194
198
202
246

0
0
0
0
1
1
1
l"
0
0
q
0
1
1
1
1

0
0
1
1
1
1
0
0
0
0
1
l"
1
L
0
0

1
0
L
0
1
0
1
0
1
0
1
0
1
0
1
0

25

2.9

9
61
57
53
49

A
B
C
D
E
F
G

H
I
J
K
L
l.{
N
0
P

Fre ffi u1 pZ rr3 u4

2288401t0
224E01110
236EC00i_0
232E81010
22ADc0001
2\6D81001
2L2D40l_01
208D01101
196c40111
l.92c01111
2A4cc0011
200c81011
252FC0000
248F81000
244F40100
24AF01100

LB
l"F
13
t7
23
27
2B
2F
3B
3F
33
37
03
07
OB
OF

1
2
J
4
5
6
7
B
9

10
11
L2
L3
14
15
16

37
33
45
41
29
25
2t
77

5
1

13

73,
2T)

LD
19
I)
11_

05
CI1

OD
09
3D
39
35
31

5Ee
2lE
222
2LA
2L4
226
na

llouse C.ode Decttnal ilex
1
1
1
1
0
0
0
0
0
0
0
0
1
1
1
1

UNIT CODES

Unit Code Decllnal Hex

27
31
19
23
35
39
43
47
59
63
51
55

3
7

11
15



FUT{ETION qOqF€

ALL^

Hgx

L2
32
22
a2
ZA
OA
1A
00

DEg

237
205
22L
253
213
245
229
255

mx
ED
CD
DD
FD
D5
r'5
E5
FF"

Function Deci"!t}.ql
'ror{_)

50
34

2
&2
"t /\tw
2"6

0

.FJF2g
ON

orF
LIGHTS ON
ALL^ OFF

BRIGHT
DIM

AND
STOP

1
1
CI

0
U

0
1

0
CI

0

1
I
1"

0
1
1
0
1
n

I

"ALL" refers to ALL on satne HOUSE CODE.

A "STOP" elears the board and terrninates a bright/dtrn gl"i-de"
"ANDU is used to strlng unLts (on the same HOUSE CODE) to-gether so that they,all simultaneously respond to the s&tne
eomnand. See exarnple ln Softnare Sectlon

SEE SERtrAL /o sE0TroN

Address

Remote_ !qn!Eo]L9r. Boqrd Actdrggg

For 5-100 and TRS-8OI Lrsers ivho need to char:ge the board
acidress to sornething other tiran tl'Ie factory set iralue of,
240 Decilnal (fO IIex), bur who are unfarnj-lti.r with hard*
sirJf€, here are sCIrne suggested al"ternativesr

aAbr'

off
off
on
0n
off,
o11

off
c}n

off
t'c see

Swttsh" liurnbers*;
s5 s5 s4 $3 s2
off off off 0rl on
0n off on off on
off on off cln off
0n off of,f 0n on
of,f on on off oif
on 0n off, off off
off off on on on

0n on , on 0n off
off off, off off on
I-E for switeh loeaticns

bL

;
off
on
off
0trr

r:f f
on

off
on

SO

on
on
off
off
on
off
0n

off
on

&9"."
1"5

85

r^70

204
('!
JL

224
{!

248

v

Hex

AA

CC

EC

1"F

F8

07

l^i]?

55

t








