












Reqister 12,

Register 12 c,ontains' the 2 MS3 of the cl.l!:::sot"FOsition register. B,its cr
and 1 cor~;espond to cursor bits 8 aoo 9.

Register 14

Register 14 co~tains the low hyte of Voice l. freque_ncy base. AlI.TEO
soun:::J generators ~prcd.'uce square waves,.

R~iste:r :15

The low oz;ce.r eight bi ts 0'[ the ,ftegJJency base for the seco.nd VOIce ~l1r"ce
are contained in to-is reg'is-ter. fhis voic~ is selectable for eitber white
noise or arlOther square wave ·generator. This selection is available in
Reqister 17.

Regist'e!' 16

This regis,t.er ,ct1.mt,ains the 2 MS3of- Voice 2.

Register 17

Register l7 1'"-.as4 bits of volune control ranging fran 0 = OFF to '8-
being 100::L .Hso J voice selects are ava-ilable. VO':ice-1'sele<;:t, Voice 2
sq_uare w-ave select and Voice 2'w"hite noise .select. The I"Sa of -this.
reg,,i,s.ter is ,a bit used fO'r testiog_. The SQ,)..lI)d z:eloqq hit ,will clear the
somd togg,l'e flops and initiate 'the re;loa~ valLE of each vdice to
initiali-z:e the active sound count ,du.:-lng' tile appropriate vo~-:e
incre:ne..'1ting time. This bit will also initiate the wllite noise ranoc-:n
n~er generator to 'l's.
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Register 18

This r~ister contains the three bit bit ~~pmode address base, the
FD1IRN1bank bit, and the 2 bit Iilll of voice 1 freqceocy base. The bit
rcap rose determines ...mere in the l'DEm:Jrymap the bi.t map dot data can
resi&!:. Bits 3 throtJ;jh 5 correspond to BM3'0to B~2. During TEDdot
fetches in the bit map rrode, BI132 will t:eccme AlS" 8M31 _ A14, and Bl-BB-
A13. The rovAA'1-bank bit, bit 2, will f0rce T-ED-dot and character
fetches fran ei t.l-Jer roM or RN1. A III in thi.s- bi twill far,ce 'R:)'1
execution a' 1(3' I will force RAM:.

Register 19

'Itlis regis,ter contain's the character ,re,se, fo,rce single clock bi-t, and the
status bit. The force ,single clock bit, when set high, inhibits tl:e rn
out of TED fran doubling frequency during horizon-tal blanking. The status
bit is a read only bit indicatir~ the state of the 2 phantcm Registers 62
am 63. If this bit is high ~t indicates that TEO is oferating for t..'"1e
R01 bank menory. This bit ,does n'ot il'ldicate,wl'lere Tn} will fetch
character' or dot information is 'caning, t"ron.

Register 2113'

The 5 bit video matrix base, bits 3 throt:lgh 7 I ccmprise Register 20'. The
video ,matrix base deter::mine the me-nory ma_pping of ,the video mabrix
p:Jinters and the attribute data as sho....n:

AlS
VM4

Al4
V113

lU3
VM2

1'12
IiMl

All
'1M3

The attribute and v'ideo matrix :fetJ:he~ ,ce',cur on the raster: line precee:::ing
t...'-:.e c,haractor row (attribute:) and,. t):-..e fix;st t::as-p!2r line' O'f' tr..e cr.c:racter
ro,,,,",. Ot::ring these fetche·s TEDwill CMAthe m-0¢essor .2nd- take- ca:nplete
concrol of t:.."1e sy-sten bus for both f1-?lves of ,the clock, cycle', for 4-(3'
ccnsecuti'/e clock cycles.

Register 21

This reg'ister contains a three bit luninance code and a four bit color
code-for backgrolInd REgister fJ. This alloW'S for eight separa,te lunioance
level for eac.h 16 colors.

p.egist.er 22

FJ2gi;;;ter: 22 cdnta.ins the same data as.Register 21 for backgroUJ,d RegisterL
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Fegiste.r 23

Backgrornd p.egis:.er 2 data is stored here.

Fegister 24

Register 24 is co:nprised of luninance a..'19color data f':J-~Cack;'r'OlIld
Register 3.

Register 25

Lunlnance and'- color inf.ormation for the ex-t-e!::lor:::egister Oxn:der} is
store:3. in REgist=:r 25.

Register 25

'The ~ ME2of t.1.e d:ar~cter gJsiticn relcad reg-is"ter are bi ts 0' and 1 cf
this register. The charact·er posi:tip[1 I:~19ad_inc~r-enentsbJ~ fo!:ty .(:JI: each
c'raracter row C'C')('O.,ple:t'ed'.Eo":' exZcf;pl€, d'8:t-Lng the "first c}..2;r_aCb~IrolY t.~is
r,egister will co:rta.in I ~ I. UfOh ccrnpletion of the eightn ["aster line of
t:.-,e' ro'W u;€ cr...z'ra·::ter :;:05:itio':1 bit mep reload reg is,ter ...i 11 t:e upda ted te·
40_
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Pegister 27

'Ihe low byte of the character pJsition reload register is located b2re~
(See Register 26).

Pegister 28

This register contains only 1 bit, the MSa of the vertical line register.
T11e vertical line r[29'ister contains -the current raster line be~ng
displayed. For NTSC'Systems this register will count from ~ to 261, for
f?F-.L, B to 311.

Pegister 29

'!t:e low byte of the vertical line regis.ter is 'contained. in Register .29.

Rl2g ist.e.:r 3g

Reg,ister 313is the oo,rizont,al p:Jsiti.on register. RegJster 30- contains t..l>e
upter 8 bits of this nine bit r'egis'ter. The LS3 'inGranents at a rate too
fas;t to be of any use in ,prcgra,rrrning. since the horizon'tal PJ'si tion
reg'is,ter actually ~ncrEn1ents fran ,{3" tQ 455, Reg,ister· 3'tJwill- contain
valms of \J to 22'8". Negat,ive trce ciefta is to Ce wr;,itteq ,to thi~ register
w"hile posi'five trte data is re2Cl.

Rogister 31

This res-is'toer contains t....1e 4 bi t blin,k rate register and the J bit
vertical st.±.ac-dress reg,ister. The blink rate reg-ister contains t.'e
CiZrent cot.:nt of the blink rate timer. This register is increnented once
per scree1.. Ct1 overflow a 2HZ signal is generated initalizir.g the cursor
reve:!:"se video 2nd anv flashing characters. The vettical sutaGdres'S cornts
ere eight rester line per character ~ow.

Registers 62 and 63

These resisters co not physically exist on the TED chip. A ....-rite to these
locations cc'ntrols the TED systEm manory map. P;.nywrite to Re:gister 62
results in RCMbeing selected in menory locations $80'00" (h7X) to '$l:'d t' (HEX)
exclooing .$cD_0"\J(flEX)to $F3FF(HEX) for I/O space aOO -TEDspace. The T.ED
chip will generate the necessary chip selects and inhibit as tmtil a
wri te to Register 63 oq::urs. ppon this occurrence, the same locations
$8QH.J\3"(i-iEX) to, $uE"'(P.EX) excltxEng $FOIJg--(f-lEX) to $F3FF(HEX) are banked to
R..ZI..'1. C:;S CC::U::-S when appropria te and chip seJects are susp2nded.

All TED reg is ters" tnless otherwise noted ,are read/wri te.
noted that care srJOuld be taken when wti,ting to REgister 26
These are internal~y controlled registers. 'Wri ting to than
a fl ic-ker on the scree:1.

It should t.=
throu:;h 3l.
can resu! t in
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PIOCOT

PIN #
SIGNAL

DI=ION
SIGNAL
POLARITYDESIGNATION

1
2
3
4
5
6
7
8
9

10
II
12

A2
Al
Ail
vro
CS0
CSl
R/W
IRQ
MUX
HAS
CAS
t;Jout

input/output
II " "
II II "

input
output
output
input/output
output
out out
"

'5V
-alE
"

+troo
-trLle
"
"

" "
" "

13
14

COLOR
0'in

" +troe
input "

15
16
17
18
19
20
21
22
23

Kf1
Kl
K2
K3
K4
K5
K6
K7
Lll1'1

inp~t/int pullup
11 1t "

"
"

" " " "
" " " "
" " " "
" " " "
" " " "
" " " "

output "

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

VSS
CBG
CB1
CB2
CB3
CB4
CBS
CB6
CB7
SlID
BA
AEf:-
h1S
Al4
AD
Al2

input
input/output.
" "

0V
+alE
"

II. " "
If, " "
" " "
" " "
" 11 "
" " "

OL..'to'ut
output

"

+true
+tr1.E
"

input/output
II II

"
"

II " "
" " "

DESCRITP ION

address bit 2
" "1
" "13'

p::lwersu~ly
low 'ROM chip select
high ROM chip select
read/'w'Ti te
inte;rr;upt
adore'55. multiple:c 5'......i ten
'R}J1 row address strobe
RAMcolunn address strate
894.9KHZ CPU clock (~"rSC)
886,7:-:}lZ CPU dock (PAL)
chrcrnh"l.ance
14.31818MHZ single phase
+/- 10% (NTSC)

17.734475MHZ single Dhase
+/- 10% (PpL)

keyboard latch e
" "1
" "2
" "3
" "4
II " 5

6
7
2...'1d

11 "

" "
CCD~site S'jTIc
laninance

PJwer su:-ply
data bit 0

II "1
tI u 2
II " 3
" 11 4
" "5
" " 6
" II 7

sornd
bus available
tr i-statecorl'trol
address bit 15

II .. 14
to "13
" "15
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SIGNAL SIGNALPIN # DESIGNATICN orREX:TION POLARITY DESCRIPrION

40 All input/ootput +true a<:Jdress bi t II41 A10 " " " " n l~42 A9. " " " " " 943 A8 " " " n " 844 .A7 " " " " " 74S A6 " " " " " 646 AS " " " n .. 547 A4 " " " " " 448 AJ " " " " " 3
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PIN=IooS

AOORESS BUS pins 1 thru 3 an::! 36 thru '48

'Itle 16 bi t address- bus is bidirectional. As an input, the mlCrOprocessor can
access any qf the- 34 TED contral reg,isters.. In the output,ID?de TED uses the
addre'sses to· fetch video Matrix Pointers, AttribwteFointers or character cell
info~aticn4 For microprocessor interface TED resides in locations F2Ge-FF3F
in me:r.ory ..

DA'l'A BUS pins 25 thru 36

The 8 bit data bbs is also bidirectional .. The data b,us activity C2n be
separated into 2 categori.es: microprocessor interface aoo videa data
interface q,ur,Jng t..':leahoye' mentioried fetches.,

pins 15 thru 22

Tr.e 8 bi t keyt:ca'rc 1a tch ts used as ·the keYCQa;n;l interface.. UfOn -an
instruction by the miCE,OprQCessortowri te to the keyboard latch, the
informa,tion on the k~Yb::la:r:dpi-os is la-tched by '!.'ED and stored until it is
re't:deved by the m,lcro:proce"ssor on s' read. k~,yboq~d instruction. The keyooard
pins also provide the ,ac.tiye_ pull up on the keytoatd matrix lines. These pi.lll
ups source a minimum 600,P ar:;ps and rnaximcrn 900(tl ,;.""TI-f'$ eu~rent. :_Tri12 tr-ip FOint
of the keytoard latch 1's 2.0 Volts.

"['<....0 of the keybJard pi.ns also, :provide tes,ting funct-ions. v-i'f:enthese pins are'
externally oriv~ to 1I:l volts, tf-.rey provide sp:sif'ic testing- features. Kfl
generates a system freeze fmption, stoping t.l-Jehorizont3'l comter ,thus
freez,ing the p:;sition, zoo sets all ,hqritontal flip-flot:G to forCE TED' into
tr..e dynamic &ZV1refresh p2rioo and single clock. All flir;--flops or'e tn-en
release:3 to allow thei!" manipdlation by tr-,-2; hor_izqntal register,. Kl forces
the Itlte~nal cIo'ck eli vision into the l>1fSCrri::>de,.

GlIP SELECTS pins 5 and 6

Ted generates ROMchip selects based on address c.eccding. CSIJ is active
during the me.nory blcck of 8000-BFFF (HEX). CSI cO;t;res:fbt:ds to CfHH},"":'F-,FFF
(HEX) in msnory. Tr.-e RDMa,rea 'of mer.orycan f.e canked out, to ov-eday F:.~J1, see
the oeser iption of Reg-isto-L"S ':3'£' and 3'F ,(f--rEX)•

DYNA.'1IC pm cet-rrR:JL pins- 9 thru II

TED genera tes RAS and CAS for dynamic
generated to ,e.xternally 'multiplex the

PAl-1 access,.
AA"1 rowan;]

The-, sigl'l3il. MUXis
<;ollI1'i:laddresses.

also

,
pln 7

-
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R/W 'is" an input to'TED to di:st.::ing.u,ish the tyw of ,Qper;,at'iot'l to 'Be fierfcinnea.
T-EDwill actively ,pull up t'b~' 'system read line during a"ll TED fetches. Tte
read signal ~$,q1,laIiJied ~ith" MU)f. -The pin is qn ot;:en source output.



INrERPlJPr pIn 8

The interrupt pin is
sources: 3 i.nternal

an open,drain output.
timE!rs and the raster

TED contains
canpara tor.

fau::z::-interrupt

pin 12

For increa-'Sed' proce'ssor throUjhput, ,TEOdoubles
cleek during oo'riztona1 am verti,c91, blanking.
oomaries are:

the frequency af th S}'stem
The actual s1ngle clock

1) raster lines @-294 and horizontal positions 49~-344
2) horizontal positions 304-344

GIN pin 14

E'or use 'in ursc t.e'levis-ion sys.tens, TED r;,~ires a 14 .3I.818MHZsingle pbase
clock input. For PALsyste:t1sr L~€ input clock must l:e 17.7J'4475'1HZ siaglepOa&o •

=SITE COLOR

The '9010r output contains a+1 chraninance information, incll:ding, the color
reference burst signal ,and the color 'of .a:ll.di-splay data. The color output IS
open SOlJrce and should ce terminat!2d with lK ohms to gro'lnd.

pin_ 23

The lllrtinance outPl1t contains all
iilforma-tion of the video display-.
external pullup. J

video synchroni za ti on as
This pin ,is Cip€!'l drain f

~ll as lcrninqnce
re<]Uiti r:g an

scmm pi!1 33

This pin !;Zov:i:oe$- t..ge"o'u.t;nit o~ the 2 tone generators. Th'e output must be
int,eg-rated thro,ug,h an R: net-...ork arid then buffered bj drive an exte:rna1see a 1.::2r•

OS AVAIUBLE pin 34

8 us Av:ailable indicates the sta te o~ TED, wi th respect to video me-nary fetches.
aA ,-will go low during pr..25e I, 3., s,,ingle clock: cycles before Till per'£orrns any
mer,ory access and will remain low for 'the entire fetch.

pin 35

During oouble clock ~e, AECis ali<.'a.Yshigb allOwing the 6'51£1"tcrnplete
control of the sys:tan buses. For single cIcek time ~ricds, when SA has -not
gone low, AEC will tpggle with fJ20llt. This allow'S TED PHil., tirre to complete
its rrenory accesses af video qqt information while the 6510 fertorms during
PI·Ii2. y.·ihen TEJJ needs l:::oth halves Q£_ t11e -C~'tde' to. ,perfo'rm it' custq:nar-y PHil
cot fetches, aOO PHi2 a-ttribu-tE'and ,pointer. ;Ef.;tcbes", SA,_wilI go -lb'W. en the
fourth Ft1ilo,Lltl AL-CWill remain low lntil ~ end "of' the FH,i'2 video fetch.

Rev
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7360R7 TIf1HIG SPECIFICATIO~IS - -NTSC I)HL'/-- _
Sin<4t .. .:.10':'k 10 Singl .. .:.loc.khi Doubt~ c.loc.k to

Min • • •m~ min M~ min max min ftl.a.x----- - -- ----- -- - -- -- ------- -T.:.y.:.• 69.81 09.881n
Plol In to 2~ 4~
PW in hi 2~ 4~
Tc.yc. 1117 1118 1117 111:3 !i~8 :5:59 ~:58 :5~9Cto.:.1< PW ~3~ :5>3~ ~3~ :5$~ 27:5 23:5 ....-:oJ --:>~..:. P;) p ".~Tc:.lL.,.~ Ih c>0 1113 60 11'3 6 Ii) 119T.:.lk,.~h 1 ........13 :<:613 .....,13 2ce 229 269.." ,-Tc.lkmuxlh 6'3 1113 6'3 1113 013 lleT c:.lkmuXh 1 25'3 29'3 2613 ....~13 26~ 2913,-Tc:.lk.:.~lh 61i) 119 613 1 H) 513 119T c.Ike.u,.t;./ 3138 35:5 3<1e 36:5 3'J~) 35:5T C. lkc..3.$lur- 4213 4713 4213 479T,.~s Imux t -13 213 213

.:.
Tmux t.:.3..5t 3:5 3~ 3:5Tr-~ le.~s 1 7:5 7:5 7:5Te.a.$wr-ash 16~ 1513 1613Tc:.lkcs 1 3e~ 3e:5 3tl:5 3a:5Te.lkc.sh 4~ 11~ 413 1113

1 H3Tc:..lk~e. 113 413 113 4~)

PIoIr-.~ t.:, 36 ..) 4..l1=1
PIoI".t.shi 1-~' 2813.....
PIoIc:.3.st·:) 1713 oo:.-~~.,=,P~l.:.~.; hi 2<1Q 3':?13

T a.ddo...-t.a.c. 1::"0 1~13T3.ddo ....tr 1 413 413Tdou-trtp 168
151i)Tdouthld 48 1213 413 1213Tdinstp SI~J 913

913Tdinhld 113 H) <lilaT~din:stp
4~Jc:l 4eaT~dinhld a a
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