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1.0 Score

This document is intended to be the acceptance specification to
the GCC1702B ‘*Maria® video ararhics controller chir designed by
General Comeputer Compang, It describes all imrartant functional:
timindr and parametric information paculiar to this device.
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2.1 Features

The c¢hir is a8 drarhics controller for interfacing NTSC disrlaw
ta a3 nmicrorprocessor (6502) wvideo dame sustem. It rerlaces the
functions of the conventional lelevision interface adarter "TIA" when
enabled by 2 new csrtridger and allows 2 conventional TIA «hir to

function normally when a 25800 VCS cartridde is used.. The following
functions are supported!

X Clock lodgie which runs the microrrocessor 3t 1.79 MHz when Maria
is enabledy and 1.19 MHz when TIA is enabled. An off-chis 14.3
MHz crustal oscillator srovides the master svstem timing sisgnals.
This sidnal is immediztelw divided by two to errovide the internal
clock 3t 3 50X duty cucle.

X Chir select logic for controlling two 2k static RAM chirs {150
nsec maximum 3ccess)r a3 4532 chier and the TIA rhir.

¥ Horizontal ard vertical timing lodic which derierates BLANK, SYNCy
and c¢olor burst sisgnals without srocessor intervention. In
additiony 3 WSYNC oreration sllows the rrocessor to sunc to the
next scanline by nedgating the READY line.

¥ A 25 X 8-bit memory for writing color data (four bits of
chrominance and four bits of luminance?. This memory is
Wwrite-only to the microrrocessors but may be read bs a tester.
It mauy be written during on-screen time with no dramatic color
dlitchesy although 8 dgiven rixel may be extended as 3 result.

— N e

X Color and luminance circuitss with tri-state luminance outruts to
facilitate external selection of Mariz or TIA outeputsy derending
on which chir is enabled.

¥ Video deneration circuitrs consisting of two 160 X S-bit *line
ram® Buffars, Thega Pumctisg 35 2 dovkle-bofferzd iac2c of o
horizontal scan line:. Durind sach scanliner one buffer is loaded
by the dma controller and the other is sunchronously read out
through the color and luminance circuits, The line ram has the

following features!

1. Two or tour of the S-bit rpixel cells may be writtemn in one
orerations on any rixel boundary within the memorwy. : -

2+, There is a8 transrarency function arrlied +to writing any
rixels such that if the least sidnificant 2 bits of the data
to be written are 00y that prixel is npot written. This
feature may be disabled by 3 control redister bit (KM).

3. There is a3 Burst Clear function for the line ram» which can
clear either of the two line buffers Lo =zeroes in one

orperation., g
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4, The outrput steering lodic for the line ram allows 3 diven
5-bit cell to be interrreted in ans of three maJor waus!

i, 160-mode! one cells one pixel on the screefi.

2, 320x31 moadel one cells two eixels on the sereen:?
half -width. The least significant two bits are used
alternatelu.,

3., 3I20x2 mode! one celly two pixelsy half-width. The least
significant four bits are steered alternately to be the
least sisnificant 2 hits of the color ram addressy with
0’s padded.

There are variations on these modes sllowing combinations of
3201 and 320x2 resclutions on 2 sindle scanline at once.

* DMA (Direct Memors Access) circuitry whichy once starteds halts
the microrrocessor and loads obJject information into the line ram
at programmable horizontal rositions.

1. Loading is controlled by 3 display 1list of variable sized
obJjects sreviously set ur by the microeprocessor Prodram.

2, Display lists are controlled bw Displasy List Lists» which can
also set certain modes of the chier on 3 vertical hasis and
erovide Disrlay List Interrurts to the microrProcessor.

3 WﬁﬂfinQl[@g}“lgﬁgfgngF“ﬁéF'_WUUET_thEh’USES*a“charattEf*base—m_—-ﬂ-w—-

bute concatenated with butes read from 3 mar to form an
address for findindg drarhics.

4, A *haolev DMA® wmoder which infers zero drarhics data from the
effective d=rashics 3ddress 'senerateq for an obdectr saving

nemory (o9 Aol TerUicina vartiosl Fo22icng 2f ~mpmnct apd tima

(by terminating the obdect’s DHA earls).

X A Maria ENable liner which cohtrols the memory mar generated by

the chir select logic to be either the loose mar of an Atari 2600
systemrs Or 38 larder memorwy sustem. In additions the MEN line

resets the sync counters to zero when nedated.
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2.2 1/0 sidgnals

Maria pin descristion

Name rin # ture function

yse i PWR Ground

INT- 2 1] Interrurt recuest outrut:s intended for 4502 NMI-
Slow. One MOS load.

XTALI 3 I Ozcillator input 14,318080 MH:z nominal

XTALD 4 o Oscillator outrut

MEN 3 I Mariz Enable ineut, When hidh:» maria orerates normally
When lowr video is shut offy chir is held in resety
snd memcry mar is set for 2600-mode. 3—-6K pulldown R.

PCLKZ & I 4502 Phase 2 clock input, Used to suymchronize with
processor. Not 3all eprocessorm synchronization is done
from this rin.

TCLK 7 a TIA 3.58 MMz clock. Oscillator free divide by 4.
One MOS load.

PCLKO 8 0 6502 Phase 0 clock outrut. Drives processor ét 1.19
ar 1.79 MH=z. One MOS laoad.

DEL b4 Tx ﬁerag—rine*cuntro1mv0}tase“inPut;"Lou~r95istance~input-

RAMO- 10 o RAM chip select outeut. One MOS load.

ABO 11 I1/0 Address ineut {(when 6502 is in control) or outrut

thru (during DMAY, 150 »F» 2 lsttl laoads.,

A o7

SEL32~ 23 0 6532 chir select outrut. One MOS load.

RAM1- 24 1] RAM chir select outrput., One MOS load

vin 2% PUWR +5V

TIA- 26 o TIA chie select outrut. One MOS load -

AB12 27 I/0 Address input (when 6502 is in control) or outrut

thru (during DMA). 150 PFsy 2 1lsttl loads

AB1S 30

DB7 31 I1/0 Data input or outrut.

thru

DBO 38 -

R/W- 39 Ix srocessor r/w- control inePut. 3-4K pullus

resistor on r3d to eliminate discretes on pc bd.
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HALT-~ 40 0 Processor halt outrut. One.HDS load.,

RDY 41 Ox% Ready outrut to 4502, Oeen Drain with rFPullue
resistor. Qne MOS load.

LUMO 42 ox Least significant video luminance outrut bit, Pad
goes tri-state when Maria not enabled.

<oL 43 ox Coler outrut pin, Pad goes tri-state when Maria not
enabled.

LuMys 44 (1) 4 Video luminance outut pin. Pad does low when

Mariz not enabled.

LUM2 45 0% Video luminance outﬁt Fin. Pad does low when
Mariz not enabled.

BLANK 44 ox Video blanking outrut rin. Fad gSoes tri-state when
Maria not enabled.

LUML 47 ox Video lumimance outut rin. Pad doces low when
Maria not enabled,

SYNC 48 ox Video Sunc outrut pin. Fad does low when
Mariaz not enabled.

¥ indicates that pad is unusuzl! see function deserirtion.
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3.1 Microrrocessor Oreration

Microprocessor orerations are used to set wur the control

redister and epixel color values: which are used in subseauent DMA
orerations. In additionr 3 microrrocessor read oreration is used to
detect vertical blank for frame synchronization.

The format of the control redister (address $3C) is as follows.

bit? & 3 4 3 2 1 bito
CK DM1 DMO CWIDTH BCNTL KM RM1 RMO
CK * Color Kill$ shuts off color burst to rrevent artifarting

in 320 text modes.

DMn ! DMA moder see table.

CWIDTH ! Char Mar width. 1 indicates 2 bytes of drarhics rer mar butes
0 indicates 1 bute of drarhics for sach mar bute.

BCNTL ¢ Border Control., 1 indicates that the backdround color will
extend into horizontal overscan. 0 indicates overscan will be
black.

KM t Kandaroo Mode. 1 dissbles transrarency., Used for some 320 modes.

R#Mn ¢ Line Ram resd mcder see drarhics mode table.

DM1 DMO Meaning

0 0 Test "eavb®. Do not use.

0 1 Test "startscan'. Do not use.
1 0 Run normalliv.

1 1 Inactive.

Setting the DMn bits to the Test modes will cause one entrw into the
DMA loops followed by an Inactive state. This mode mav not be used
bs 3 prodrammers howevers as this unusual entry intoc DMA does not
assert the HALT pin to the 65025 it simply starts taking over the
address bus without asking» causind bus contention.

i Ak e o pn % 1




3.2 Microrrocessor Oreration (continued}

Following is the 3600-mode redister mary . specifuindg the
addresses which the Maria chir supports for accessing the color RAM
and other registers, The color RAM redisters are write-onlw to the
6502y althoush a semiconductor test Prodram maw read them. The onlwu
processer-readable bit in the sustem is the VBLANK bit of the status
redister.

Mariz-mode Redister Mar

tw 46/16

Hex Adr Redister notes.

20 POCO Backdround.

21 POC1

22 POC2

23 POC3

24 WSYNC write to Strobe for WaitForSunc.

25 P1C1

26 P1C2

27 P1C3

28 STATRD READ: VB 0 0 0 0 0 OO0

29 pP2C1

24 p2C2

2B F2C3

2C DPPH T Write Only 0 T "
20 P3C1 ' T T
2E P3C2

2F P2E3

30 DPPL pPisplaulist Pointer Pointer Low.

31 PACl

-2 BaAC2

33 PAC3

34 CharBase Write Dnly

35 PSC1

36 PSC2

37 PSC3

38 Unused write in 0 (Reserved for future enhancements)
39 P&C1

3f P&C2

3B P&C3

3C CTRL WRITE: CK DMi DMO CWIDTH BCNTL RM RM1 RMO
3D P7C1

3E P7C2

3F P7C3




e

Pade

Mariz 11 Memoru Mar
A1S A14 A13 Al2 | A1l A1Q0 A9 AB A7 A6 AS MEN PAV HLT 11 OUTFUT

0 0 0 o 1 0 1 ¢ 1 1 1t SEL32F 480~4FF

580-5FF

0 0 0 0 + 0 o 1 1 1 |t SELJI2F 280-2FF

380-3FF
o 1 1 0 11 SEL32F 90 - FF
---------------- et s s —————— | | e e e e

o} 0 ¢ 1 11 1 1 1l SELRAMIF 1800-1FFF

0 0 0 1 11 1 1 0 {1 SELRAMLF 1800-1FFF
---------------- e e B B e ettt

0o 0 0 It TIASELF Q - 7F
0 ¢ 0 o 1 ¢ 0 o 0 0 i TIASELF Q9 - IF
100-11F» 200-21F>
300-31F
---------------- e e e et e e stimm = | [ e s e e

0 0 0 o 1 0 4] ¢ 0 1 1 b | It PAR23 20 - 3JF
- ———— - | = e e i e e e e e e e e [ I

0 0 0 o. 1 0 v} 1 1 1 11 SELRAMOF 80 - FF

0 0 0 o 1 9 0 1 1 1 0 |l SELRAMOF g0 - FF

0 4] 0 o 1 ¢ 0 0 1 1 1 {! SELRAMOF 40 - 7F

0 0 0 o 1 9 0 0 1 1 1 0 11 SELRAMOF 40 - 7F

040-0FFs 140-1FF>»
240-2FF s 340-3FF

0 0 1 O 1 0 i 1 I SELRAMOF 2000-27FF

0 0 1 o 1 0 1 1 0 I SELRAMOF 2000-27FF
_—— - ] e e e e e | | =————— e e
B T I T T prelow T T

0 0 0 o 1 ¢ 0 o 0 0 1 It SLOW (TIA)

0 4] 0 o 1| 0 i1 o 1 1 i SLOW (4532)

4] 0 0 o 1 0 9 1 1 1 1l SLOW (43532}
---------------- | = s o e e i o | | e e e e
1 Blznt s22r2zs5 hitz sro don’teccoons,

2, PAVY is °Processor Address Valid,® am internal sidgnal which is
PCLKO OR PCLK2.

3. The SLDOW outruts indicate address redions which will run at 1.19
MH=z. {The 7M clock is divided be &6 instead aof 3.}

4, The PAR23 outrut is the Mariaz redister chir select sisnal.

[
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3.3 DMA Oreration

There are tﬁvee maJor parts to DMA oreration! hisplauw List
accessy Displaw List List accessy and Grarhics/Mar Data sccess. The
levels of indirection in Marias DMA do as follows?

1, Microprocessor uwrites to Diselaulist Pointer Pointer redister
(DPPH/L)y which roints to

2, Displaw List Listr containing offset (zone size) and mode
informations 35 well 35 a3 new DF uwhich roints to

I, Displau Listr containinsg 3 variable number of headersr each of
which hass widthr rzlettes a2nd position informationr a3s well as &
PP (Pixel Pointer)» which points to either of two thinds:

1, Graphics datz which is loaded into the lineramr or

2, Character mar data» which forms the low bute wf the address
of one or two butes of grarhics datar derending on the state
of the CWIDTH bit in the control redister.

Displaw List (List) DMA bedins when the control redgister 1is
Wwritten to set it in the Run mode (rather than Inactive or either of
the two test modes)sr after the DPP redisters have been initislized.
It is safest to do this durind VBLANKy so that the first DMA action

~ -~ g take slace Will be the Displsw tist tist-fetohy I DMA—fs— burmed —— 777

on  durind on-sereen timer the next End-0f-Scanline will start 2
Display List fetchs usind previous register values.

The offset (zone size) value from the displas list list neader
ie  addnd  *a  tha high hute of =ach sfPartive grashirs arddress to
provide vertical offsetting of grarhics. Ezach successive scanline of
an obdJdect’s grarhics will be stored on 3 different 256-bute rade of
MeEmOTY.
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Mariaz II List ordering

Display t.ist List formatt

der! <dli> <al2en> <alien> < 0 > < Offset-- 4 bits >
< del » '
< deh >

*

. (headers rereated:? enoush_to £ill screen)

Gffset value (4 bits) represents (nti) scanlines to be disriaved. Put in =
15. to get 16. scanlines. Offset redister value will decrement each scanline.
<alZ2en> and <allen> control holuy dma. If an effective grarhics address has
312 or 211 set when their corresrponding <alxen> is set» zero grarhics dats
will be used and dgrarhics fetching will be aborted. If <dli> is sets the NMI-
pin will be asserted for one cru cucles one cycle after HALT- is released.

Disrlauy List format?

short format?
< ppl >
< w > width field is non—zero
< eph >
< hros>

*

*

_+ (Headers rereat until End Block)

w =< PPP><UWWUWUWYU>
width field mays not be 3ll zeroes

londg format!

S wum > <1 > <ind> < 0 0 0 0 O
new value cf wmode bit from now an
d = indirect mode for current header ONLY

Ww = <PPP><UWUWUWWW>
width field is not checked for all zeroes on S-bute headers.,

£
[y
it

g
283

end block?

< pprl
<

AT Y g

P
0
Disrlay lists and list lists must be in fast (RAM) memoru.
Character mars must be in fast memory.
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Graphics may be in slow (ROM) memory.

PPP resresents 'Palette” code used throushout obJect drarhics.
WWUWW represents-nesative of widthi 11111 is one-bute wide.
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3.3 DMA Qreration (continued)

In direct ¢(not Indirect) moder the address (rfpl and rrh) in the
1ist element roints to the actual dgrarhic data to be stored into the
line ram. The palette code will be stored slong with each eixel
which is not transeparent. Width rerr~sents the number of bustes wide
the ob.ect is.

The grarhics dats read will be interrreted in one of two wausy
depending on the value of the wm (write-mode) flad., When wm = O
each bute specifies four rixel cells of the lineram:s when wm=1, each
bute specifies two cells within the limeram. The final cutrut video

as read from the lineram will be inferrreted according to the two rm
(read-mode) bits in the control register. The following table lists

the rpossible combinations of control bitsy and how the lineram
outputs finalluw mar into address bits for the color ram.

MODE WM ~ RM1 RMO CRA4 CRA3 CRA2 CRA1 CRAQ
150CAY O 0 X P2 P1 PO D7 na
S 04
'_ 03 o2
nt no
1508 1 2 b4 P nz no ne ni
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MODE W RM1 RMO CRA4 CRA3 CRAZ CRAl CRAO

3204 0 1 1 P2 P1 PO D7 0
D& 0
ns 0
L] 0
D3 .0
D2 )
n1 0
no o
3208 1 1 0 P2 0 0 nz n3
D& nz2
s D1
na no
320C 1 1 1 P2 D3 B2 D? 0
né 0
D1 Do hs 0
D4 Y
320D ¢ 1 0 P2 0 0 D7 Pl
A_ [ — ,. - , . - D& PO - - . -
- B pS Pl
D4 FO
D3 Fl
n2 PO
Ini F1.

- - A
2 '

Pn rerresents the palette bits.,

Dn reeresents the dgrarhics.data bits.

The toemost data in the table comes out first (is left-mast on the
sCcreen).

DMA Cycle Timind

Short Header 8 cucles

Long Header 10 cucles

Grarhicsr per bute 3 cygcles

Indirect mae fetch 3 cucles (rlus one or two drarhics fetches)
DMA Startur $-12 cucles

DMA Shutdowns short 13-17 cucles

DMA Shutdownr long 19-23 cucles (list-=list fetch)
End-0f-VBlank DMA 7+ cucles

IMA/Sync Timing




S ————

Pade 18

End-0f-VBlank DﬁA is initisted on the trailing edde of VBlank.
Regular DIMA is initiated on the leadinsg edde of HBlank.

IMA will be zborted (to shutdown) on the leading edde of Rarder.
(See screen definition for counter values associasted with these times.)

e et e e e e — s = o et b —— b s e




e et e . S - o i k- s M P il il e bt gt ] ke Ao ol A ok Mokt ke ek L ko rRaC sms e

Pade 19

When the I bit is set in bute one of a list elements the address
refers to a character mars instead of the drarhic data itself, The
value found at each succesive location in the mar is concatensted
with the contents of the CharBase redister to form the address of 3
single bute (4 pixels) of character data to be rezd and stored in the
line ©3m. The Width field srecifies how manu butes are rresent in
the mar before continuing on to the next list element. If the CWIDTH
bit in the control redister is set, two consecutive drarhics butes
are fetched for each character mar bute.
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lLine RAM Oreration

Scan lines of video dats are double-buffered in the line ramss
one beind loaded while the other rlaws back. In order to mahe
use of this schemey dma circuitry loads the *recording' buffer
idh sreeds according to directions found inmn 3 diseplay list. Line
oreration is as follows?

The horizontal rosition is specified by +the prPixel address +to
which the grarhic data is written into the line ram.

Gbile writind data to the line ram (with the KM bit of the
control register zero) if any dgiven rixel’s color code is 00»
that rixel’s drarhics a2nd ralette datz are not written into the

"line ram. This transearency code 3llows obdects to overlas and

contain windows. The KM bit is set to 1 to defeat this
transrarencyr for certasin 320~-wide modes.

Prioritization of overlarring obdects is achieved solely bw the
order in which the data is written to the line ram. The lzast
obdect written will be on tor.

Horizontal rescolution mavy be 160 by 2 bits rer rixel, 160 bu 4
bits per pixel (with the caveat that only 13 colers may be
addressed by this scheme’ XX00 alwaus 3ccesses the backdround
calaor)y 320 bw' 1 (intended for text)r or 320 bs 2.

Automatic burst-clear sets all cells of the most recently

‘digprlaved --line —ram  buffer tozerg after-esch-scarrline so that———"—

the proarammer will Pot have to erase the old line imadge before
enteringd @ new one.

Palette codes! Each rixel positionr in addition to the 1 +to 2
bits of dgrarhic datar contains 3 3-bit palette codesr srecifuing
Aane nf aidht oalattas nf T eonlnrs, Tha rrlu roancasd o 2l
difference between rpalette information and the 2 bhits of dgraerhic
data is the sreed with which it can chandei 3 sindgle ralette is
specified for the entire width of an obJects» while the drarhic
data maw chande on a3 rixel-bu-prixel hasis.
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3.5 Color Mar RAM

The output of the 1line RAM is finally interrreted into 3
five-bit address into 2 color mapring RAM ordanized as 25 :x 8 bits.
This RAM can be accessed at a 7 MHz rate (for 320-mode outrput) and
can be written to almost transrparently during on-screen time. This
means that if the processor seizes the color RAM address selector to
write in 2 new values the rprevicus outrut of the RAM will be held
until the processor is done. This has the effect of stretchind 3
leditimate pixel color on the screen horizontalls for that one cucler
rather than have a wholluy unexrected color ( the one being written in
) appear on the screen 3s 3 glitch.

The color RAM decoder is arranded such that ans access to zan
address of XXX00 will select the same shackdround" redister in the
RAMs hence the 25 bute addressindg ocut of O bitss rather than 32
butes.

The color RAM output is interpreted as four bits of luminance
and four bits of chrominance. The least significant four bits are
lums while the upper four bits are coler in 2 mareing arrandement
similar to the TIA.

. o e A B A e ot A bt A o o ke s i e o s e mm ko T e as ¢ s w s - B A ed T mae

K AAARARMAIMAINI
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Screen Layout

Hcount: 0 34 68 53 SEROBONR N
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3.4 Video Outrut

The video outrut of the Maria chir 1s intended to be a3 veru
close areproximation to the NTSC television standard video. The
luminance rortion of the signal is dgenerated by 3 four-bit external
resistor-ladder DAC. The chroma sub-carrier is a8 3.38 MHz clock
which is controllably phase~delaved to any of 15 andles with resrect
to the color burst sidgnal which is outrut after each horizental sunc
pulse., Also available are the ortions to turn off 4the sub-carrier
for black and white videor and to turn off the sub-carrier for a
black and white image. The SYNC and BLANK outrut pins are also
available for summing to make the video sidgnal. The SYNC sisgnal is
the logical exclusive-or of VSYNC and HSYNC,.
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4,0 Sentry Test Program

4.1 1702B chips shall be 100% tested to and perform digitally in
accordance with the Sentry test vectors contained in Attachment A
of this specification.

Production test seqguences may be optimized by the supplier
provided that digital and parametric correlation to this
referenced attachment is maintained and all changes are approved
by the responsible Atari ASG director.

4.2 The order of Precedence shall be: 1) This specification sections
1, 2, 3, and 5; 2) Tect vectors attached in Attachment A.
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5.1 Input/Output D.C. Specifications -- 1702B

Parameter (Level) Sym Min Max Units Conditions

Input Voltage - Low Vil —— 0.8 Volts except RWF, pin 39
Input Voltage - LOW Vil -1.2 0.0 Volts RWF, pin 39 only
Input Voltage - High "Vih 2.0 o Vblts except MEN, pin 5
Input Voltage - High Vih 2.7 - Volts MEN, pin 5 only
Output voltage - Low Vol —_—— 0.4 Volts

Qutput Voltage - High Voh 2.4 - Volts

Output Current - Low Iol —-—— -2.0 mA

Output Current - High Ioh — +100 uA

Qutput Leakage - TS Its o +/=20 _ uA

Power Supply Current Icc —— 200 mA 25° C, Vdd=5.25v




Fzagez 27
5,2 I;mput/Gutput Timing Specificationsg
Refer to figure 1702B Timing for these numbers)

Faramaster (Tims) Syt Minm M= Units Conditions

DMA Timinmg; Display List, Display Listlist, Char Map: *x

AEocut from ph2 80 nsec C = 150pF
LS out from ph 100 nsec C = 25 pF
Dirm Req!d befors phz 15 nSeC
Dirm hoxld tims 0 (N[0
Access time (C5) 165 nsec

DMA timing} Graphic 3ccessss|

ABout from ph 100 rsec

CS owut from phl 120

**Note?! DMA Timing internzl to 1702B,  Above timing showr for reference only,

Ses Page 31 of this specificatiaon, - P —

uF Interface Yimings

BedmTr /iy mantd bafoea colin L1y =t T
CS cut valid after polko 40 TS
Dim req’d before pcko fzlls 40 MS&EC
Divzid 0 rsed
Dout valid before pockO falls 70 nsed -

(Dzut tezld theough poo 12D

Cloclkk stretch timing?

Adrs valid beforse polkd &0 Msec

About riss/fall Tzarf & ——- rnsec £ o= 150 pF
DERBout rise/fzll Tdrf ——— 25 MG D C o= 15%0 pF
FOLKO risse/fall Tprf —— 0 MISEs o o= 23 pF

TIACLK rige/fz211 Teprf —— 0 nl=1=1u T = 25 pF

BLANK rise/fzll Tpf —-——— 0 (=31 o= 25 pF

LiMAFE rige/fal) Tprf ———— 0 T2 T - = 25 pF

SYNZ rise/fzll Tperf ——— 0 S o= 25 pF

READY riss/f=zll Tprf  — 30 g a o o= 25 pF

HALTF rise/fz=11 T f —_ S0 NSe: o= 25 pF

COLF rise/fzll Tprf - =0 1-2=0 C =25 pF
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170z Imi | Confidential

ph2 refers to internal Naria signal
Genersl Computer Compary
pelid: refars to 6502 phase 0 from Maria.

-i-max 10— 165 nsec———h

DMA access (OL., DLL, or char map)

Graphics Access (RCM or RAM)
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Sustem Timing Reacuirements:
"1, CLKIN (4 x 3.58 MHz)! 70 nSEC PERIOD
2, DEL VOLTAGE OFFSET:
RANGE ¢ 0 - 5.0V
RESOLUTION? " $+/-2 n§
Microprocessor Interface Timing
_ MR
polkd | I
te 11
Alnr/w I - : no
e —valid - - MiN-60 -~ - — — : — -
e e T s —— ,77_4%7,___._ w_" — — - A e :
cs out R A |
—_— 4—1113)( 40 min 40 L0 hold

j note 2

Dout valld :
note 1: address only needs to be held beyond pclkd for § min
Chip Selects. 70 ¥

Nota2: Data out held through PCLK2.

tlock stretch tining for TIA and 6532 access: 7n divider snhifts to by-6 from by-4 for pclkZ and following
palikl time. In TIA moda divider stays in by-6 mode.

pclkd

Ain valid

§Slow aqaress Fast Address
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6.0 Absolute srecifications? Min Max Unit
Voltade (any riny referenced to VSS) -0.5 +7.0 Volts **
Static Test (anw pins 883 circuit) 500 Volts
Storade Temrerature {(Ambient) -25 +125 Deg C
Operating Temrerature (Ambient) 0 70 Teg C

Orerating Voltade (VID) 4,73 5.25 Voltis

** Note: Voltage (pin 32, RWF only, referenced
to VSS) -1.2 +7.0 Volts
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Timing specifications (page 27) 3nd timing dizgrams

{page 28) use ph2 edges 2s z reference point for DMA
timing, This signal is internzl to the "Maria® device
and carmnot be accessed externally, PclockO can be
accessed externzlly and is similar to phZ except that its
adges are delayed from those of ph2,

The Sentry test program utilizes pclock(O as 3 reference
point for DMA testing,
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COLOR DELAY CIRCUIT

The color delay circuit provides a 3,58 Mbz (oscillator input
divided by 4) output with variable phase delay with respect to the Color
Burst output, a zero—delzy reference burst on the color pin during
horizontal blank, When programmed for maximum delay (chromza fiesld of
color ram output = 15), the output on the color pin shall be adjustable
to 2 phase delay time of 260 nsec by varying the DEL input pin between
0,5 and 6.0 velts, When programmed for 2 chroma value of between 1 and 14,
the color output shall be delayed by incrementzl step values, When
programmed for a chromz value of 0 (zero), the coclor pin output shall be
Dz,




	ahs: 


