

















Reqister 12

Register 12 c,ontains' the 2 MS3of the cl.l!::sotFOsition register. B.its «
and 1 cor~jespond to cursor bits 8 aoo 9.

Register 14

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

R~iste:r :15

The low ozicer eight bits o[ the .ftegJllency base for the seco.nd vOice ~Ilr'"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 ,ctl.mt,ainsthe 2 MS3of- Voice 2.

Register 17

Register 17 1'"-.a¢ bits of volune control ranging fran O = OFFto '8-

being 100:L .Hso J voice selects are ava-ilable. VO'ice-1'sele<;:t, Voice 2
sq_uare w-aveselect and Voice 2'w'hite noise .select. The |'"Sa of -this.
reg,.i,s.ter is ,a bit used fO'r testiog_. The 8Q).Id z:elogg 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.-Ilng' tile appropriate vo~-:e
incre:ne..'lting time. This bit will also initiate the wllite noise ranoc-:n

Nn—er generator to 'I's.
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Register 18

This register contains the three bit bit map mode address base, the
ROM/RAM bank bit, and the 2 bit M of voice 1 frequency base. The bit
map base determines where in the wemory map the bit map dot data can
reside. Bits 3 throuwgh 5 correspond to BM3G to BM32. During TED dot
fetches in the bit map mode, BM82 will become Al5, BBl - Al4, and BMB G-
Al3. The ROM/RAM bank bit, bit 2, will force TED dot and character
fetches from either ROM or RAM. & ‘1' in this bit will force ROM
execution a 'g' will force RaM.

Register 19

This register contains the character base, force single clock bit, and the
status bit. The force single clock bit, when set high, inhibits the pg
out of TED from doubling frequency during horizental blanking. The status
bit is a read only bit indicating the state of the 2 phantan Registers §2
ard 63. If this bit is high it indicates that TED is operating for the
ROM bank memory. This bit does not indicate where TED will fetch
character or dot information is coming fram.

Register 28

The 5 bit video matrix base, bits 3 through 7, comprise Register 29. The
video matrix base determmine the memory mapping of the video matriy
pointers and the attribute data as shown:

AlS  Al4 A3 Alz ALl
M4 3 2 M1l 1%n1%)

The attribute and video matrix fetches occur on the raster line pFreceeding
the charactor row (attribute) and the first raster line of the character
roW. During these fetches TED will DA the processor and take complete
control of the system bus for both halves of the clock cycle, for 4G
consecutive cleock cycles.

Register 21

This register contains a three bit luninance code and a fowr bit color
cede-for background Register g. This allows for eight Separate luninance
level for each 16 colors.

Register 22

Fegister 22 contains the same data as Register 21 for tackgromd Register
.
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Register 23
Backgromd Register 2 data is stored bhere.
Register Z4

Register 24 is comprised of luminance and color data for backgrowmd
Register 3.

Register 25

Luninance and cclor information for the exterior register (border) is
stored in Register 25.

Register 25

The two MS2 of the character ositicn relcad register are bits @ and 1 of
this register. The character position reload increments by forty for each
character row completed. For example, during the first character row this
register will coatain '@'. Upon canpletion of the eighth raster lire of
the row the character position bit map releed register will be updated to
49.
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Pegister 27

The low byte of the character position reload register is located here.
(See Register 26).

Register 28

This register contains only 1 bit, the M8 of the vertical line register.
The vertical line register contains the current raster line being
displayed. For NTSC systems this register will comt from § to 261, for
PAL, @ to 311.

Register 29

The low byte of the vertical line register is contained in Register 29.
Register 3@

register 39 is the horizontal position register. Register 30 contains the
upper 8 bits of this nine bit register. The LS increments at a rate too
fast to be of any use in programming. Since the horizontal position
register actually increments fram @ to 455, Register 3¢ will contain
values of § to 228. wNegative true data is to be written to this register
while positive true data is rezad.

Register 31

This register contains the 4 bit blink rate register and the 3 bit
vertical subaddress register. The blink rate register contains the
cwrrent cownt of the blink rate timer. This register is incremented coce
per screen. On overflow a 2HZ signal is generated initalizing the cursor
reverse viceo and anv flashing characters. The vertical subzddress cownts
the eight rzster line per character row.

Registers 62 and 63

These recisters co not physically exist on the TED chip. A write to these
locations controls the TED system memory map. Any write to Register 62
results in ROM being selected in memory locations $8669 (HEX) to SEFEF (HEX)
excluding §7D60 (HEX) to §F3FF(HEX) for I/0 space and TED space. The TED
chip will generate the necessary chip selects and inhibit CAS wmntil a
write to Register 63 occurs. Upon this occurrence, the same locations
$806Y (HEX) to STEFF(HEX) excluding $FDOS (HEX) to SFIFF(HEX) are banked to
RAM. CAS cccurs when appropriate and chip selects are suspended.

All TED registers, unless otherwise noted, are read/write. It should be
noted that care should be taken when writing to Register 26 through 31.
These are internally controlled registers. Writing to them can result in
a flicker on the screesn,
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PINCOT

SIQRBL SIGNAL
PIN # DESIGNATION DIRECTION POLARITY DESCRITPICN
1 a2 input/ocutput +troe address bit 2
2 A—l n (1] " " [1] l
3 Ag " " " " " g
4 VoD input 5V power supply
5 Ccsg output —true low ROM chip select
6 sk output " high ROM chip select
T R/W input/cutput +true read/write
8 IRQ cutput -troe interrupt
9 MUX output " address multiplex switch
1g RAS " " RAM row address strobe
11 CAS i " RAM colum address strobe
12 gout " ke 894 .9KHZ CPU clock (NTSC)
886.7KHZ CPU clock (PAL)
13 COLOR " +true chraninance
14 gin input L 14.31818MHZ single phase
+/= 18% (NTSC)
17.734475MHZ single phase
+/- 18% (PAL)
L5 Kd input/int pullup i keyboard latch @
1_6 KJ_ n i1 n " 1] 11 l
l'}r m " i L1} [1] " 11} 2
18 m 11 " i " n 1 3
19 K mn 11} 1 w 114 11 4
2@ K."J. L1 i " n 1n " 5
21 Ks " L1} i 1 " [1} 6
22 K? 1" " " " n " 7
23 LUM output " canposite sync and
luninance
4 vss input oV power sucoly
25 [Bg input/output +true data bit ¢
25 ml W n L1 11} 1] l
27 mz L1 " L1 3] 1} 2
28 133 LA " " W ] 3
29 EB‘; L1 " i t 1 4
g [ES LL] " " 1 " 5
3l ms n " n 11 i 6
32 EB? 11} (1] i " n 7
33 SND octput +true sowmnd
34 BA output +truoe bus available
35 AEC " " tri-state control
36 AlS input/output M address bit 15
37 Al4 n n " e [1] 14
38 Al3 " " " " 1] 13
39 A_lz i " L1} 113 n E
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SIGNAL SIGNAL

i

PIN # DESIGNATION DIRECTICH POLARITY DESCRIPTION

49 All input/ocutput +erue address bit 11

41 Alg " " # " "o18

42 A9 " (1] 1] " 1] 9

43 AB :: :: " " 1] 8

44 A7 " " w " " 7

45 PAS : . L1} (1] n 6

45 AS l: :| 1] 1 ] " 5

47 B4 " i "4

48 A3 " 1] " ] " 3
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PIN FUNCTIONS
ADDRESS BUS pins 1 thru 3 and 36 thru 48

The 16 bit address bus is bidirectional. As an input, the microprocessor can
access any of the 34 TED coentrol registers. In the output mede TED uses the
addresses to fetch Video Matrix Pointers, Attribute Pointers or character cell
informaticn. For microprocessor interface TED resides in locations FEGE-FF3F
in memory.

DATA BUS pins 25 thru 3§

The 8 bit data bus is also bidirectional. The datz bus activity can be
separated into 2 categories: microprocessor interface and video data
interface during the above mentioned fetches.

KEYECQARD LATCH pins 15 thru 22

The 8 bit keyboard latch is used as the keyboard interface. Upon an
instruction by the microprocessor to write to the keyboard latch, the
information on the keyboard pins is latched by TED and stored until it is
retrieved by the microprocessor on a read keyboard instruction. The keyboard
pins also provide the active pull up on the keybcard matrix lines. These pull
ups source a minimum 666G« amps and maximum 968m Amps current. The trip point
of the keyboard lateh is 2.¢ Volts.

Two of the keyboard pins also provide testing functions. When these pins are
externally driven to 1 volts, they provide specific testing features. Kg
generates a system freeze finction, stoping the horizontal cowmter, thus
freezing the position, and sets all horizontal flip-flops to force TED into
the dynamic RAM refresh peried and single clock. All flip-flops are then
released to allow their manipulation by the horizontal register. KL forces
the internal clock divisien into the NTSC mode.

CHIP SELECTS pins 5 and 6

Ted generates ROM chip selects based on address deccding. CS@ is active
during the memory bleck of 889¢-SFFF (HEX) . CS1 corresponds to C@@G-FFEF
(HEX) in memory. The ROM area of merory can be banked out to overlay RAM, see
the description of Registors 3E and 3F (HEYX).

DYNAMIC RAM CONTROL pins 9 thru 11

TED generates RAS and CAS for dynamic RAM access. The signal MUX is also
generated to externally multiplex the RAM row and colum addresses.

READ/WRITE pin 7
R/W is an input to TED to distinguish the type of operation to he performed.

TED will actively pull up the system read line during all TED fetches. The
read signal is qualified with MUX. The pin is an open sowce output.

T
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INTERRUPT pin 8

The interrupt pin is an open drain output. TED contains four interrupt
sources: 3 internal timers ang the raster canparator.

BOUT pin 12

For increased processor throughput, TED doubles the frequency of th system
clock during horiztonal and vertical blanking. The actual single cleck
bomdries are:

1) raster lines @-204 and horizental positions 499-344
2) horizontal positions 304-344

gIN pin 14

For use in NTSC television Systems, TED requires a 14.31818MHz single phase
cleck input. For Par Systems, the input cleck must be 17.734475Muz7 single

phase,
CCMPOSITE COLOR pin 13
The color output contains all chraminances information, including the color

reference burst signal and the color of all display data. 7The color output is
open sowrce 2nd should be terminated with 1K otms to growmd.

CCHPOSIT SYNC AND LOMINANCE pin-23
The luminance output contains all video synchronization as well as luninance

informaticn of the wvideo display. This Pin is open drain, requiring an
external pullup,

SCOND pin 33

This pin provides the output of the 2 tone generators. The output must pe
integrated through an mo network and then buffered to drive an external

Curing double clock mede, AEC is always high allowing the g51g cocmplete
control of the system buses. For single clock time perieds, when BA has not
gone low, AFC will toggle with g2out. This allows TED PHil, time to complete
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7360R7 TIMING SPECIFICATIONS ==————====NTEC QHLY==r———e

Single clock 1o Single clock hi Doub 12 clock 1lo Ooub le clock hi

min max min max min max min masc
Teye in 69.81 §3.88
PW {in lo 23 435
PW in hi 25 43
Teye 1117 1118 1117 1113 ss8 353 38 559
Clock PUW 53s 535 33 535 27S 235 259 223
Tclkras1h sQ 119 £0 118 60 119
Te lkrashl 2 zZ6Q 229 2<e 229 26@
Te lkmux 1h 69 119 59 118 =] 119
T lkmuxh 1 =59 299 253 223 253 299
Te lkcas lh [-15] 119 53 110 (3] 118
Te ke asra 389 2635 398 2El 399 265
Te Wkcaswr 429 479 28 473
Traslmuxl 9 29 2
Tmux lcas | 33 35 35
Traslcasl 7S =] 73
Tcaswrash 162 182 152
Te lkesl 395 283 205 295
Tc lkesh 49 119 39 119 118
Tclkaac 19 432 19 39
PUras 1o 263 448
PUras hi 129 93
PuWcas 1o 178 259
Pllcas hi 2909 393
Taddoutac 130 59
Taddoutr 1 43 49
Tdoutzte 162 189
Tdouth 1d 43 129 <43 120
Tdinste 89 99 S9
Tdinh td 19 19 <19
Taddinste 499 498
Taddinh ld 3] 3]
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