
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figurs 6 shows a flow diagram of a typical interrupt

request and acknowiedge operation. Briefly, the se-
quencs of events is first, an Interrupter makes a request,
next the Handler responds with an IACK cycle, then the
Interrupter passes a vector to the Handler completing
the IACX cycle, and finaily the Handler uses the vector
to determine additional action. Typicaily, an interrupt
servica routine is stored in software and the vector
points to its starting address.

Note the daisy chain operation. If the |IACK levei (on
AQ1=-AQ3) does not match the Interrupter’s request levei
or if no request is pending, the Interrupter passes the
IACKIN® signal on and asserts IACKOUT™*. This sequen-
tial action automatically prioritizes Requesters on the
same lavel (first one in line with a request pending gets
serviced) and prevents two or more Interrupters from
responding simuitaneousiy.

FIGURE 8 — INTERRUPT REQUEST AND ACKNOWLEDGE
OPERATION FLOW DIAGRAM
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INTERRUPTER INTERRUPT
P HANDLER
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Requests Interrupt)
. Drive IRQ4” Low

(Daisy Chain)
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Detect IRQ*® Low.

Initiate IACK Cycle:

Place 3-bit
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(causing IACK®

Daisy Chain to go Low.)
Drive AS* to Low.

Drive Write* High.

Drive DSO* to Low.
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Detect IACK® Low.
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Check 3-bit interrupt
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Detect DSO* Low.
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Reiease IACK Cycle.
Initiate Interrupt
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This discussion is a very cursory look at the bus op-
eration. For more details including situations with mul-
tiple bus masters, the user is directed to the VMEbus
Specification MVMEBS or VERSAbus Specification
M68KVBS. Also, the MCB68153 can be used with other
buses having similar interrupt structures.

BIM BUS INTERFACE

Figure 7 shows a simplified block diagram of the
MC68153 interface to VERSAbus or VMEbus. Address
Decode and Control Decode are dependent on the ap-
plication and must be designed to guarantee BIM ac
specifications. It is possibie in most cases that the de-
code iogic can be shared with the slave devices. Buffers
are provided where shown to comply with bus loading
and drive specifications. It is also possibie that buffers
can be shared with the siave bus interface.

READ/WRITE OPERATION
All eight BIM registers can be accessed from the sys-

temn bus in both read and write modes. The BIM has an
asynchronous bus interface, primarily designed for
MCe68000-like buses. The following signals generate
read and write cycles: Chip Select (CS), Read/Write (R/
W), Address Inputs (A1-A3), Data Bus (D0-D7), and Data
Transfer Acknowledge (DTACK). During read and write
cycles the internal registers are selected by A1, A2, and
A3 in compliance with the Figure 4 Truth Tabie.

_Fvgure 8 shows the device timing for a read cycle. R/
W and A1-A3 are latched on the falling edge of CS and
must meet specified setup and hold times. Chip access
time for valid data and DTACK are dependent on the
clock frequency as shown in the figure.

__Figure 9 shows the device timing for a write cycle. R/
W, A1-A3, and D0-D7 are latched on the falling edge
of CS and must meet specified setup and hold times.
Chip access time for DTACK is dependent on the ciock
frequency as shown in the figure.

FIGURE 7 — VMEbus/VERSAbus INTERFACE BLOCK
DIAGRAM

System Bus
7
IRQ1* _._<Q‘ .
-IRQ7* ’ )
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D00-D07 (’ ) (‘ D0-D7 '} RQ7 W=
v N Qs $—~y
RS $wy
—— Al Q2 M1
AD1 — > —_—
A2 - 2, IRQ3 ¢V A
2 A03 > D A, RQ2 $—ww— 4
5) WRITE®* _ RW 1RQ1 :::: /
& Srac BTACK
5 ACK® 1= <g 1 mcssis3
o - 8. V—M BIM
3 AD4-
s A23 | Address ‘<—-——'N. 10 Device A
> AMO- | Decode N hevice B 'Device
AMX | INT2 . nterrupt
Y ‘_——iﬁ Device C ( Raquests
<= Device D
DSO* > =
AS* = CONtrol i —
IACK* »| Decode [ACK % ) To Slave device
SYSRESET* L INTALO for external
INTAL1 Interrupt Ack-
L ‘ * ) knowledge
e LRI
IACKOUT* 'ACES(U
SYSCLK > -
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- FIGURE 8 — READ CYCLE
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FAAGURE 9 — WRITE CYCLE
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INTERRUPT REQUESTS -

The MCB81583 accepts device interrupt requests on
inputs INTO, INT1, INT2, and INT3. Each input is regu-
lated by Bit 4 (IRE) of the associated control register
(CRO controts INTO, CR1 controis INT1, etc). If IRE (in-
terrupt Enable) is set and a device input is asserted, an
Interrupt Request open-coliector output (IRQ1-IRQ7) is
asserted. The asserted IRQX output is selected by the
value programmed in Bits 0, 1, and 2 of the control
register (LO, L1, and L2). This 3-bit field determines the
interrupt request level as set by software. -

Two or more interrupt sources can be programmed
to the same request level. That IRQX output will remain
asserted until multipie interrupt acknowiedge cycles re-
spond to all requests.

If the interrupt request level is set to zero, the interrupt
is disabied because there is no corresponding IRQ out-
put.

INTERRUPT ACKNOWLEDGE

The response of an Interrupt Handler to a bus inter-
rupt reguest is an interrupt acknowiedge cycle.ﬂ
IACK cycle is initiated in the MC68153 by receiving IACK
low. RW, A1, A2, A3 are latched, and the interrupt level
on line A1-A3 is compared with any interrupt requests
pending in the chip. Further activity can be one of four
cases:

1. No further action required — This occurs if IACKIN
is not asserted. Asserting IACK only starts the BIM
activity. If the daisy chain signal never reaches the
MC88153 (IACKIN is not asserted), another Inter-
rupter has responded to the IACK cycie. The cycle
will end, the chip TACK is negated, and no addi-
tional action is required.

2. Pass on the interrupt acknowiedge daisy chain —
For this case, IACKIN input is asserted by the pre-
ceding daisy chain interrupter, and JACKOUT out-
put is in turn asserted. The daisy chain signal is
passed on when no interrupts are pending on a
matching level or when any possibie interrupts are
disabled. The interrupt Enable (IRE) bit of a control
register can disable any interrupt requests, and in
turn, any possible matcties.

3. Respond internally — For this case, IACKIN is as-
serted and a match is found. The MCB8153 com-
pletes the IACK cycie by supplying an interrupt
vector from the proper vector register followed by
a DTACK signal asserted. IACKOUT is not asserted
because the interrupt acknowiedge cycie is com-
pieted by this cevice.

For the MCB8153 to respond in this mode of op-
eration, the EXTERNAL/INTERNAL control register
bit (X/IN) must be zero. For each source of interrupt
request, the associated control register determines
the BIM response to an IACK cycie, and the X/N

@ MOTOROLA Semiconductor Products inc.

bit sets this response either internally (XN = 0)
or externally (X/IN = 1),

4. Respond externally — For the final case, IACKIN is
also asserted, a match is found and the associated
control register has X/IN bit set to one. The
MC68153 does not assert IACKOUT and does as-
sert INTAE low. INTAE signals that the requesting
device must complete the IACK cycle (supplying a
vector and DTACK) and that the 2-bit code con-
tained on outputs INTALO and INTAL1 shows
which interrupt source is being acknowiedged.

These cases are discussed in more detail in the foi-
lowing paragraphs.

internal Interrupt Acknowledge
For an internal interrupt acknowiedge to occur, the
following conditions must be met:

1. One or more device interrupt inputs (INTO~INT3)
" has been asserted and corresponding control bit
IRE value is one.

2. TACK asserted.

3. A match exists between [A3, A2, A1] and the [L2,
L1, LO] field of an enabied, requesting control reg-
ister. If two or more devices are requesting at the
same interrupt level, preference is given to the
highest number requester, that is, INT3 has highest
priority and INTO has lowest.

4, Control register bit X/IN of matching interrupt
source must be zero.

5. IACKIN asserted.

The internal interrupt acknowledge cycle timing is
shown in Figure 10. The 8-bit interrupt acknowiedge
vector is presented to the data bus and DTACK is as-
serted. Note aiso that INTALO and INTAL1 are valid and
INTAE is asserted during this cycle although they would
normally not be used. The cycle is terminated (data and
DTACK released) after IACK is negated.

During the IACK cycle, the INTERRUPT AUTO-CLEAR
control bit {IRAC) comes into play. If the IRAC = one
for the responding interrupt source, the INTERRUPT EN-
ABLE (IRE) bit is automatically cieared during the IACK
cycle, thus disabling the associated interrupt input and
any IRQX output asserted due to this interrupt input.
Before another interrupt can be reguested from this
source, IRE must be set to one by writing to the control
register.

Note that IACKOUT is not asserted because this ge-
vice is responding to the IACK and does not pass the
daisy chain signal on. Also, new device interrupt re-
quests occurring on INTo-INT3 after IACK is asserted
are locked.out to prevent any race conditions on the
daisy chain.




FIGURE 10 — INTERRUPT ACKNOWLEDGE CYCLE — INTERNAL VECTOR
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D07-00
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—® @

DTACK

INTAE

INTALY, INTAL1

IRQX

Interrupt Acknowiedge Level Out Valid

~GO—m
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Extsrnal Interrupt Acknowiedge

For an external interrupt acknowledge, the same con-
ditions as listed above are met with one exception. Con-
trol register bit X/IN of matching interrupt source must
be set to one. The timing is shown in Figure 11. For this
cycle, the interrupt vector and DTACK must be supplied
by an external device. INTAE is asserted indicating that
INTALO and INTAL1 are valid. The externai device can
use these signals to enabie the vector and DTACK. The
cycle is terminated after IACK is negated.

The IRAC controi bit acts in the external interrupt ac-
knowiedge the same as described for the internal re-
sponse (see above). Also, ACKOUT is not asserted and
new device interrupts are disabled for reasons dis-
cussed above.

@ MOTOROLA Semiconductor Products Inc.

Pass On IACX Daisy Chain

If the MC88153 has no interrupt request pending at
the same level as the interrupt acknowledge, the IACK
daisy chain signai is passed on to the next device if
JACKIN is asserted. The foilowing conditions are thus
met: .

1. TACK asserted.

2. No match exists between (A3, A2, A1] and the [L2,

L1, LO] field of an enabied, requesting control reg
. ister. -

3. TACKIN is asserted.

TACKOUT is asserted if these conditions are valid. This
output drives IACKIN of the next Interrupter on the daisy
chain, passing the signal along. Figure 12 shows the
timing for this case. JACKOUT is negated after IACK is
negated.
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FIGURE 12 — INTERRUPT A'CKNOWLEDGE CYCLE — IACKOUT
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CONTROL REGISTER FLAGS

Each control register contains 3 Flag bit (F} and a Flag
Auto-Clear bit (FAC). Both bits can be read or aitered
via a register write without affecting the interrupt op-
eration of the device. The Flag is useful as a status
indicator for resource management and as a semaphor
in muititasking or muitiprocessor systems. Flag (F) is
located in bit position 7 and can be used with the
MCS8000 Test and Set (TAS) instruction.

The Flag Auto-Clear (FAC) is used to manipulate the
Flag bit. If the Flag is set to one and the FAC is aiso one,
an interrupt acknowiedge cycie to the associated inter-
rupt source clears the Flag bit. This feature is useful in
determining the interrupt status and passing messages.

RESET

There is no reset input, however, a chip reset is ac-
tivated by asserting both CS and IACK simuitaneously
(Figure 13). These inputs should be heid low for a min-
imum of two clock cycles for a fuil reset function. The
control registers are reset to all zeroes and the Vector
Registers are set to a value of SOF. This vestor vaiue is
the uninitialized vector for the MC38000. See the
MC88000 Users Manuai for more detaiis on this vector.

CLOCX

The chip clock is required for internal operation to
occur. Typical frequency is 16 MHz in VMEbus and
VERSAbus applications derived from the system clock.
Any frequency can be used, however, up to 25 MHz
(Figure 14).

FIGURE 13 — RESET

Ny N N N

@

FIGURE 14 — CLOCX WAVEFORM
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© TABLE1
AC PERFORMANCE SPECIFICATIONS
(Veg = 5.0 V =5%, Ta = 0°C to 70°C)

Number Characteristic Min Max Units Notes
1 R/W A1-A3 Valid to CS Low (Setup Time) 10 — ns
2 CS Low to R'W, A1-A3 Invalid (Hoid Time) 5.0 -— : ns
3 CS Low to CLK High (Setup Time) 15 -— ns 1
4 CLK High to Data Out Vaiid (Delay) -— 55 ns 2
5 CLK High to DTACK Low (Deiay) -_— 40 ns 2
6 DTACK Low to CS High 0 ns
7 CS High to DTACK High (Delay) -_— 35 - ns 10
8 CS High to Data Out Invaiid (Hold Time) 0 -— ns
9 CS High to Data Out High-impedance (Hoid Time) -— 50 ns
10 CS High to CS or IACK Low 20 - ns
11 Data In Vaiid to CS Low (Setup Time) 10 -— ns
12 CS Low to Data In Invaiid (Hold Time) 5.0 - ns
13 DTACK High to Data Out High-iImpedance -— 25 ns 10
14 TACK Low to CLK High (Setup Time) 15 -— ns 1
15 A1-A3 Valid to IACK Low (Setup Time) 10 -— ns
16 TACK Low to A1-A3 Invalld (Hold Time) 5.0 - ns
17 JACKIN Low to CLK High (Setup Time) 15 -— ns 1,8
18 CLK High to Data Out Vaiid (Delay) -— 55 ns 3
18 CLK High 10 DTACK Low (Delay) -— 40 ns 3
20 CLK High to INTAE Low (Delay) ' - 4 ns 3
22 DTACK Low to IACKIN High 0 -— ns 8
23 DTACK Low to TACK High 0 -— ns
24 IACK High to Data Out invalid (Hold Time) 0 -— “ns
25 lACK High to Data Out High impedance (Delay) -— 60 ns
26 TACK High to DTACK High (Delay) -_— 45 ns 10
27 TACK High to INTAE High_(Delay) -— 35 ns
28 INTALO, INTAL1 Valid to INTAE Low (Setup Time) 1.0 2.0 CLK Per
29 INTAE High to INTALO, INTAL1 Invaiid (Hoid Time) 1.0 2.0 CLK Per
30 TACK High to IROx High (Delay) - 50 ns 7,10
k3l TACK High to TACK or CS Low 20 -— ns
2 CLK High to IACKOUT Low (Delay) - 40 ns 5
33 IACKIN Low to IACKOUT Low (Deiay) -— 30 ns 4,8
34 IACKOUT Low to TACKIN, IACK High 0 -— ns 8
35 lACK High_to IACKOUT High (Delay) -— 35 ns
36 JACK and CS both Low to CLK High (Setup Time) 15 -— ns ]
37 CLK High to ACK or CS r CS High (Hoid Time) 0 -— ns
38 JACK or CS High to JACK and CS High (Skew) - 1.0 CLK Per 6
38 Clock Rise Time - 10 ns
40 Clock Fail Time -_— 10 ns
41 | Clock High Time i 20 - ns
42 Clock Low Time 20 — ns
43 Clock Period 40 - ns
NOTES:

o ;e wpN

[ ]

10.

. This specification oniy appiies if the VBIM had compieted-ail operations initiated | by the orewous bus cycie when CS or IACK was asserted. Folliowing

a normal bus cycie, ail operations are compieted within 2 clock cycies after TS or IACK have been negated. If IA JACK or CS is asserted prior to
compietion of these operations, the new cycie, and hence, DTACK is postponed.

If the IACK, JACKIN or CS setup time is violated, DTACK may be asserted as shown, Or may be asserted one clock cycie iater {i.e. IACK will not be
recognized until the next rising eage of the clock).

. Assumes that 3 has been met.

Assumes that 14 and 17 have both been met.

. Assumes that 14 has been met. (IACKOUT cannot go low prior to IACKIN going low).
. Assumes that 14 has been met and IACKIN has been low for at ieast the amount of time specified by 33.
. 38 is the minimum skew between the last moment when both IACK and S are asserted 1o when both are negated. to insure that an access cycle

is not unintentionally started.

. Assumes no other INTx input is causing IRQx to be driven low.
. In non-daisy chain systems, IACKIN-may be tied low.
. Failure to ‘meet this spec. causes RESET to be ignored for 1 clock period. It is then necessary to keep these signais low for 3 clock periods instead

of 2.
Delay time is specified from input signai to Open-Coilector Output pulled High thru 1.0k resistor to +6.5 V.
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OUTLINE DIMENSIONS
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Am8151

- Graphics Color Palette (GCP)

DISTINCTIVE CHARACTERISTICS

® A 256 x 8 color map and a video DAC on a single chip
® Pixel rates up to 200 MHz
® DAC inputs for Overlay, Blank, Vsync, and Hsync

® Connects directly to 50 2 and 75 §2 RS-343 monitor
® Three Am8151s in parallel allow 256 simultaneous
colors out of a palette of over 16 million colors

GENERAL DESCRIPTION

The AmB8151 Graphics Color Palette (GCP) provides a color
lookup table and a video DAC on a single chip for use in
high performance graphics systems. The video DAC incor-
porates overlay, blank, and sync levels as well as a 256
level gray scale. Three Am8151s connected in parallel
provide three outputs (Red, Green, and Blue) and allow
simultaneous display of 256 colors from a palette of over 16
million colors.

The Am8151 has three levels of pipeline to allow a high
pixel rate and to ease system timing requirements. The first
level is prior to a 256 x 8 color lookup table in high-speed
RAM. Eight bits of color address, Ag - A7 (ECL or TTL) are
latched and used to select one of 256 intensities to be fed
to the DAC. At the second level, the intensity selected is
latched at the output of the RAM prior to being decoded to
select which of the 32 current sources will be turned on. An
additional high-speed register between the DAC Decoder
‘and the DAC ensures that all DAC inputs switch simulta-
neously, thereby reducing the maximum duration of the

glitch at the output of the DAC. This additional register adds
a third level of pipeline to the pixel data path.

The color lookup table is stored in RAM and may therefore
be read and writtten by a graphics processor. In addition to
the 8 address lines, and 8 control lines, an 8-bit data path
Do-D7 (TTL), and two control signals EN (TTL) and
W/R (TTL), are provided for this purpose.

The text capabilty of the AMD Alphanumeric Display
Products or a generic overlay may be added with the
OVERLAY (ECL or TTL) and W/B (ECL or TTL) inputs. A
HIGH on the OVERLAY input overrides the color pixel data
and drives the DAC output to peak white or reference black
depending on the state of the W/B input. When three
AmB8151s are used in a system these pins can be connect-
ed to provide text or overlay capability in eight colors.

The Am8151 GCP is a part of the AMD Display Products
Family which also includes the Am8150 Display Refresh
Controller, the Am8157 Video Shift Register, the Am8177
Video Data Serializer and the Am8158 Video Timing
Controller.
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CONNECTION DIAGRAM

Top View
A wla
A [T]2 [ ] A
A [ B[] A
A 4 A
e s 36 [ ] OVERLAY
ECLVe [ 8 s Jwe
ck []7 34 ] ECLGND
CIK [ 33 ] HSYNC
TTWee [0 32[ ] vSYNC
ECLGND [110 31[ ] BLANK
ECLVee [ 11 30[] TTLGND
D, []12 29[ D,
0 []13 28] Ds
0, 14 27 ] Ds
D, |15 [0,
W/R[]16 25 ] comp,
EN[]17 24| ] vibEo
ANAV.: [ 18 23 [ ] ANAVee
ANAGND [ 19 22 [] cowmp,
Vaer [ ] 20 21 ] trer
CD005972

Note: Pin 1 is marked for orientation

ORDERING INFORMATION
AMD products are available in several packages and operating ranges. The order number is formed by a combination of the following:
Device number, speed option (if applicable), package type, operating range and screening option (if desired).

8151 D C Valid Combinations
, Am8151 |DC, DCB, XC
Device Type Optional Screening

Graphics Color Palette Blank = Standard Processing
B = Burn-in
Packag Temp Range
D = 40-Pin Ceramic DIP (CD 040) C = Commercial (0 to +70°C)
X = Dice

Valid Combinations
Consult the local AMD sales office to confirm
availability of specific valid combinations, to
check on newly released valid combinations,
and to obtain additional data on AMD's standard
military grade products.




LC

Ag-A7

Do-D7

W/R

CLK, CLK

OVERLAY

PIN DESCRIPTION

LEVEL CONTROL (input)

Level Control determines the logic com-
patability of the twelve TTL/ECL input
pins. If LC is tied to Vg, the logic levels
are TTL. If LC is tied to ground, the logic
levels are ECL.

ADDRESS (Inputs, TTL/ECL)

These eight pins are used to address
data stored in the color lookup table. The
address on these pins is latched on the
first rising CLK edge and decoded to
select one of 256 intensities stored in the
color lookup table. During a video refresh
these pins ‘should be connected to the
color pixel data. During a color lookup
table update these pins should be con-
nected to the graphics processor's ad-
dress bus. The logic compatability of
these pins is determined by the LC pin.

DATA (inputs/Outputs, TTL)

These eight pins are used to write data in
to the color lookup table or to read data
out of the color lookup table. The MSB is
Dy.

WRITE/READ (Input, TTL)

The W/R controls the direction of color
lookup table access by the system pro-
cessor. When W/R is HIGH and EN is
LOW, data is written in to the color lookup
table. When W/R is LOW and EN is LOW,
data is read from the color lookup table.

ENABLE (Input, TTL)

The EN pin is used to enable color lookup
table data onto the data bus Dg-D7
during a read operation and to enable a
write into the color lookup table during a
write operation. When EN is HIGH, the
eight data lines Do-D7 are three-stated.

CLOCK, CLOCK (Inputs, TTL/ECL)
CLK and CLK are the pixel clock inputs.
In ECL mode these pins operate differen-
tially. In TTL mode, CLK must be tied to
ground. The clock is used internally to
latch the address pins, data at the output
of the color lookup table, and the de-
coded DAC inputs. The logic compatabili-
ty of these pins is controlled by the LC
pin.

OVERLAY (input, TTL/ECL)

The OVERLAY pin, when active, over-
rides the color pixel data to force the DAC
output to a peak white or reference black
level. The level the DAC output is forced
to is set by the W/B pin. The overlay
signal is kept synchronized with the color
pixel data inside the Am8151 by delaying
the overlay signal the same number of
clock cycles as the color pixel data. The
logic compatibility of this pin is deter-
mined by the LC pin.

w/B

BLANK

VSYNC
HSYNC

VIDEO

VREF

IREF

COMP4, COMP2

WHITE/BLACK (Input, TTL/ECL)

The W/B pin determines the level the
OVERLAY pin will force the DAC output
to. When W/B is HIGH, a HIGH on the
OVERLAY pin will force the DAC output
to a peak white level. When W/B is LOW,
a HIGH on the OVERLAY pin will force
the DAC output to a reference black level.
The logic compatibility of this pin is deter-
mined by the LC pin.

BLANKING (Input, TTL)

The BLANK pin, when active, overrides
the color pixel and overlay data to force
the DAC output to a ''blacker than black'’
blank level. A "'blacker than black'' level
is required during the monitor's horizontal
and vertical retrace. The blank signal is
kept synchronized with the pixel data
inside the Am8151 by delaying the blank
signal the same number of clock cycles
as the pixel data.

VERTICAL SYNC (input, TTL)
HORIZONTAL SYNC (input, TTL)

The HSYNC and VSYNC signals are
internally x-ored to generate a composite
sync signal. The composite sync signal,
when HIGH, overrides the pixel, overlay,
and blank signals to force the DAC output
to a sync level. If both HSYNC and
VSYNC are HIGH (composite sync is
LOW) the DAC output is forced to a blank
level. The composite signal is kept syn-
chronized with the pixel data inside the
Am8151 by delaying the sync signal the
same number of clock cycles as the pixel
data.

VIDEO (Output, Analog)

The VIDEO pin is the output of the DAC
and is intended to directly drive most
monitor inputs which are terminated into
50 or 75%2.

VOLTAGE REFERENCE (Output, Ana-
log)

The VREF pin provides a precision refer-
ence voltage for use in setting the full
scale current of the DAC. The reference
input current (Irgr) for the DAC, which
determines the full scale current, may be
generated from VRgF by connecting an
external resistor from VRefr to IRgr. The
reference resistor value may be calculat-
ed by the relation RRgF = 28.56/IFS.

REFERENCE CURRENT(Input, Analog)
A scaling current to the DAC should be
provided at the Irgr pin. The full scale
current of the DAC can be determined
from the relation IFS = 13.27 IRgf.

COMPENSATION PINS

COMP¢ and COMP; are used to connect
external compensation capacitors to the
reference amp and DAC. It is recom-
mended that a 0.1uF and a 100pF capac-
itor be connected from each pin to
ANAVEE.




TTLVce TTL POSITIVE SUPPLY
Positive supply voltage for the TTL por- .

tions of the chip.

ANAVcc ANALOG POSITIVE SUPPLY
Positive supply voltage for the analog
portions of the chip.

ECLVEg ECL NEGATIVE SUPPLY

(2 pins) Negative supply voltage for the ECL por-

tions of the chip.

ANAVEE ANALOG NEGATIVE SUPPLY
Negative supply voltage for the analog
portions of the chip.

TTLGND TTL GROUND
Ground for the TTL portions of the chip.

ECLGND ECL GROUND

(2 pins) Ground for the ECL portions of the chip.

ANAGND ANALOG GROUND

Ground for the analog portions of the
chip.

FUNCTIONAL DESCRIPTION

The Am8151 is a Graphics Color Palette (GCP) providing a
color lookup table and a video DAC for use in high perfor-
mance graphics systems. The Am8151 is pipelined with digital
color pixel data, overlay, blank, and sync inputs entering the
pipeline, and an analog signal exiting 3 CLK cycles later. The
three levels of pipeline are prior to the 256 x 8 RAM color
lookup table, the DAC decoder, and the 36 current sources to
generate an analog signal.

Color Lookup Table

Eight lines of color pixel data are read through the pins Ag - A7
and latched into the Address Registers on the first rising edge
of the CLK. Ag - A7 may be at either ECL or TTL logic levels.
The LC pin is used to select the logic compatibility of these
pins. These eight lines (Ag - A7) are used as an address for
the color lookup table and are decoded to select one of the
256 intensities stored in the color lookup table. Each intensity
stored is 8 bits wide, with 255 corresponding to reference
white and 0 corresponding to reference black. Cn the next
rising CLK edge the intensity is latched into the color data
registers to be decoded for the DAC. On a third rising CLK
edge the decoded DAC inputs are latched and used to turn on
or off the current sources making up the DAC.

Color Lookup Table Update

The color lookup table may be loaded and read back by'the
graphics processor. For this purpose 8 bidirectional data lines
(Do - D7) have been provided. D7 is the Most Significant Bit
(MSB) and Do is the Least Significant Bit (LSB) of data. In
addition to the 8 data lines, 2 control lines are provided (EN
and W/R). EN is an active LOW input that selects the chip for
both write and read operations. When EN is HIGH, the 8
bidirectional data lines are three-stated. W/R controls the
direction of the operation. If this pin is LOW, color lookup table
data is read from the table and placed on the data lines
Do - D7. If W/R is HIGH, data is read from the 8 data lines and
written in to the color lookup table. For both the read and write
operations the address of the data stored in the color lookup
table is taken from the eight address lines (Ag - A7). Because
both the address inputs and the outputs of the color lookup
table are latched, the clock must be left running during an
update. Time must be allowed for the address to be latched
before beginning a write cycle and for the address and then
data to be latched before ending a read cycle. To insure the
update cycle does not interfere with the screen refresh,
modifications to the color lookup table should occur while
blank is active. The ten additional lines (Dg - D7, EN, and W/
R) used for a color lookup table update are all TTL-compatible.

Overlay

Some graphics systems require a separate bit plane in
addition to the color bit planes. An example of this might be
separate hardware and a separate bit plane to handle text
processing. The Am8151 provides two pins (OVERLAY and

W/B) which override the color pixel data to provide an
additional video source. If OVERLAY is HIGH, the pixel data
on Ag-A7 is overridden. W/B selects the intensity of the
overlay. If W/B is HIGH, the DAC output will be at the Peak
White level (10% brighter than Reference White). If W/B is
LOW, the DAGC output will be at the Reference Black level.
OVERLAY and W/B may be at either TTL or ECL logic levels.
The LC pin is used to select the logic compatibility of these
pins. The OVERLAY and W/B signals are delayed the same
number of clock cycles as the color pixel data before being fed
into the DAC Decoder to keep overlay and color pixel data
synchronized.

Blank

During horizontal and vertical retrace, pixel data should be
ignored and the intensity output of the DAC should be driven
to a "'blacker than black'" blank state. This is done by means
of the BLANK input. BLANK is TTL-compatible and latched on
the same clock as the pixel data. The BLANK signal is delayed
the same number of clock cycles as the pixel data before
being fed into the DAC Decoder to keep the BLANK signal and
the pixel data synchronized. BLANK, when active, overrides
the data and overlay inputs to drive the DAC output to the
blank level.

Composite Sync

In some systems, the monitor control signals HSYNC and
VSYNC are mixed with the Red, Green, and Blue signals.
These control signals synchronize the monitor sweep oscilla-
tors to the R, G and B signal information. The Am8151
provides the necessary circuitry to mix these signals with the
pixel information. Two inputs are provided, HSYNC and
VSYNC, which are combined to generate the composite sync.
These inputs are TTL-compatible and are latched with the
same clock as the pixel data. Internally to the chip, HSYNC
and VSYNC are x-ored to generate a composite sync signal.
The composite sync signal is generated in this manner to
provide inverted HSYNC pulses during the much longer
VSYNC pulse. This prevents the horizontal oscillator from
losing synchronization during a vertical retrace and causes the
horizontal oscillator to change phase by the width of HSYNC.
The composite sync signal is delayed the same number of
cycles as the pixel data and then, if active, overrides the data,
OVERLAY, and BLANK signals to drive the output to the
composite sync level.

Voltage Reference

To aid in the generation of the scaling current, the Am8151
provides an on-chip precision voltage supply. The VRgfF pin
provides a temperature, supply voltage, and load invariant
output voltage of typically 2.152 volts. The reference voltage
has an initial accuracy of 1% and contains less than 0.1%
noise. A scaling current is generated at IRgr by connecting an
external resistor from VRer to IRgr. The reference resistor
value can be calculated by the relation Rrer = 28.56/IFS.




IFS is the Full Scale Output Current which is produced at a
sync output level. When three Am8151s are used, full scale
outputs may be matched by using a single voltage reference
and connecting three identical reference resistors from this pin
to the three Iggr inputs.

Reference Amp

- The Am8151 provides an input to scale the VIDEO output. The
input pin IRgF provides a current scaling input. The relation-
ship between IREF and IFS is IFS = 13.27 IggF. The current
reference amp and the DAC both require external compensa-
tion capacitors. Two pins are provided for this purpose -
COMP, and COMP,. COMP4 and COMP; should be connect-
ed to two 0.1-uF and two 100-pF capacitors as shown in the
typical connection diagram.

DAC And DAC Decoder

A major problem in high resolution graphics are glitches at the
output of the DAC which occur when the digitdl input changes.

These glitches are caused by switch timing mismatches as
one current source turns on and another turns off. The
Am8151 avoids this problem by using 15 equal current
sources for the four MSBs in the DAC. By using 15 current
sources and decoding the four MSBs to select these, glitches
caused by changes in these four bits are eliminated. The four
LSBs are similarly decoded to avoid glitches. This limits
glitches to only 16 transitions where both the four MSBs and
the four LSBs change. The magnitude of the glitch is also
limited by this to one-sixteenth of full scale. The length of the
glitch is limited because every current switch input is individu-
ally registered after the DAC Decoder. In addition to these 30
current sources, six current sources are required to generate
the Sync and Blank signal levels. The DAC Decoder, there-
fore, decodes the 8 bits of color pixel data, the overlay pixel
data, the Blank, and the Sync signals to control which of the
36 current sources are on. The following truth table lists the
nominal DAC output for all combinations of DAC Decoder
inputs assuming a reference current of 1.076 mA.

TRUTH TABLE

Voltage
W/B | OVERLAY | BLANK HSYNC VSYNC Data Current into 75 Q Level
1 1 0 0 0 X 0 mA 0 mv Peak White
X 0 0 0 0 255 .946 mA -71 mV Reference White
o
. 255 Equal Steps
.
X 0 0 0 0 0 9.520 mA -714 mV Reference Black
[} 1 0 0 0 X 9.520 mA -714 mV Reference Black
X X 1 0 0 X 10.466 mA -785 mV Blanking
X X X 1 1 X 10.466 mA -785 mV Blanking
X X X 0 1 X 14.280 mA -1071 mV Composite Sync
X X X 1 0 X 14.280 mA -1071 mV Composite Sync
Am8151 DAC OUTPUT LEVELS
¢ OVERLAY, W/B - —ov Peak White
— =0.071 V  Reference White
From . 8-bit T
Color —————}
Map DAC GRAY SCALE
— =0.714 V  Reference Black
o DLANK —_ -0.785 V Blanking
P HSYNC, VSYNC / — -1.071 V  Composite Sync

AF003661




ABSOLUTE MAXIMUM RATINGS

Storage Temperature ..................ceuuneeen. -65 to +150°C
Ambient Temperature Under Bias............ -55 to +125°C
Supply Voitage to-Ground Potential

Continuous (TTL Vcc and ANAVGOQ) -.... -05to +70V
Supply Voltage to Ground Potential

Continuous (ECL Vgg and ANAVEE) ..... +05 to -70 V
DC Input Voltage (TTL).............en.... ...-05t0 +70 V
DC Input Current (TTL).... ..=30 to +5.0 mA
DC Input Voltage (ECL) ..........cceoevvvvvnvennnn. +0.5 to VEg

Stresses above those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent device failure. Functionality
at or above these limits is not implied. Exposure to absolute
maximum ratings for extended periods may affect device
reliability.

DC CHARACTERISTICS over operating range (TTL)

OPERATING RANGES

TTL Supply Voltage (TTLVCE) -vvvvvenrinvninnnnnnns +5V £5%
ECL Negative Supply Voltage (ECLVEgE) .......-5. +5%
Analog Positive Supply Voltage (ANAV(cQ)....... +5%
Analog Negative Supply Voltage (ANAVEE) ...-5.2 V +5%
Temperature (Note 6) .........c....covveienenenennnn. 0 to +70°C

Operating ranges define those limits over which the function-
ality of the device is guaranteed.

Parameter Parameter Typ.
Symbol Description Test Conditions (Note 1) Min. (Note 2) Max. Units
Guaranteed Input Logical HIGH
Vi Input HIGH Level Voltage for All Inputs (Note 5) 20 Voits
Guaranteed Input Logical LOW .
ViL Input LOW Level Voltage for All Inputs (Note 5) 08- | Voits
I Input LOW Current Voo =Max,, V=04 V -04 mA
[T¥] Input HIGH Current Vecc=Max, ViN=27 V 40 pA
i Input HIGH Current ViIN=Vcc=5.26 V 0.1 mA
Ve =Min, ViIN=VIH=V|L
VoH Output HIGH Voltage lot = -400 pA 24 Voits
Vee = Min., ViN=ViH=V|_
VoL Output LOW Voltage loL =8 mA 0.5 Volts
Y —
S Voo eo o | m
TTlicc Power Supply Current TTLVce = Max. 40 60 mA
ANAicc Power Supply Current ANAVcc = Max. (Note 4) 5 10 mA
ECLIgg Power Supply Current ECLVEE = Max. 310 425 mA
ANAIge Power Supply Current ANAVEE = Max. 25 40 mA
DC CHARACTERISTICS over operating range (ECL) (Note 6)
Parameter
Symbol Test Conditions 0°C 25°C 70°C Unit
ECL Inputs ViH (Max.) -840 -780 -720 mv
ViHA (Min) (Note 5) ~1145 ~1105 -1045 mv
ViLA (Max) y ~1490 -1475 ~1450 mv
VL (Min.) (Note 5) ~1870 —1850 -1830 mv
IH vﬁf:x:x('Max.) 200 200 200 HA
M N in) 150 150 150 pA
Notes: 1. For conditions shown as Min. or Max. use the appropriate value specified under recommended operating range.
2. Typical limits are at Vcc=5.0 V, VEg=-5.2 V, Tpo =25°C
3. Not more than one output should be shorted at a time. Duration of short not to exceed one second.
4. ANAIcc increases if additional devices are driven by VRgf.
5. VIH, VL are tested for each input at least once. Thereafter hard HIGH and LOW levels are used for all other
tests.
6. A combination of skewing the limits and adjusting the pulse test ambient temperature is used to insure that the

data sheet steady state limits are met at the ambient temperatures specified.




40 nH*
VIDEO > M

75 Ohms

TC002371

Figure 1.

*An 80-nH inductor in series with the output results in a typical tg and tr of 2.5 ns with a 5% overshoot.

DAC SPECIFICATIONS over operating range unless otherwise specified

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. Units
Resolution Gray Scale (Note 7) 8 8 8 bits
Linearity Gray Scale (Note 9) +5 -|LSB
Differential Linearity Gray Scale (Note 9) +5 LsB
Voc Output Compliance Voitage *1.4 Volts
Izs Zero Scale Current 1 MA
IMax. Output Maximum Current 22 mA
Full Scale Temp. Current 50 ppm/°C
Coefficient
PSS IFSt Power Supply Sensitivity, Full | Vcc=5 V £5% 0.25 % Gray Scale
Scale Positive VEE=-5.2 V 5%
Glitch Energy (Notes 11 & 13) 50 pV-sec
Output Capacitance (Note 11) . 10 pF
IREF Reference Current 1.66 mA
Clock LC = GND, ECL Mode D.C. 200
CLK Frequency LC = Vce, TTL Mode DC. 83 MHz
tR Risetime: 10 to 90% (Notes 8 & 14) 35 ns
tF Falitime: 90 to 10% (Notes 8 & 14) 35 ns
ts Settling Time % Gray Scale Bits
(256 Level of Gray) (Notes 8, 10 & 11) Accuracy
(Note 12) +0.2 8 45
+0.4 7 30
+0.8 6 8 ns
1.6 5 6
+3.2 4 4.5
Notes: 7. Over full current range.

8. DAC settling, tg, tr measurements are taken using Figure 1. Output loading and frequency may require
capacitor addition or inductor value changes to compensate for loading effects (see Figures 2 and 3).

9. Gray scale is defined as output levels between reference white and reference black. DAC Linearity and
Differential Linearity are measured at < 10 MHz in production over operating temperature range at nominal
supply voltages. Accuracy degrades with increasing frequency. DAC output terminated into 75-ohm load.
Ips = 14.28 mA.

10. These numbers are measured using Tektronix sampling unit TYPE 3S2 and sampling sweep TYPE 3T77.
11. This typical value is provided for design reference and will not be tested in production.

12. Settling time is highly sensitive to PC board layout, decoupling and termination.

13. Am8151 produces a clock-related glitch on the video output pin occuring approximately 4 ns after both the

rising and falling edges of the clock. The glitch is bipolar in shape and has a duration of approximately 5 ns.
Typical amplitude is 20 mV around the DAC output level.




EXPLANATION OF DAC SPECIFICATIONS

Resolution:
Resolution refers to the number of discrete steps or levels
which the DAC can provide, and is expressed as a number
of bits. A DAC with n bits of resolution provides 2" discrete
analog levels. Note that having n bits of resolution does not
guarantee n bits of accuracy.

Linearity:
Linearity is the maximum deviation of an actual output from
an ideal output defined by a straight line drawn through the
end points of the transfer function. A converter must be
linear to within 1/2 a step to be accurate to its full resolution.
In the Am8151, linearity is expressed as a fraction of the
change in output caused by a change in the LSB.

Differential Linearity:
Differential Linearity is the measure of the uniformity of step
size. If the differential linearity is specified as 1/2 an LSB,
the step size from one step to the next may be from 1/2 to
3/2 of an ideal step. In the Am8151, linearity is expressed
as a fraction of the change in output caused by a change in
the LSB.

Output Compliance Voltage:
The Output Compliance Voltage is that voltage swing which
may be impressed on the output current pin.

Settling Time:
Settling Time is the time from when the output first changes
until the output arrives at, and remains within, a certain error
band around the final value. In the Am8151 this is specified
to be the time from a 10% change in the output value, to
within a certain percent of the gray scale.

Zero Scale Current:
Zero Scale Current is the current produced at a Peak White
output level.

Output Maximum Current:
Full Scale Current is the current produced at a Sync output
level. The Full Scale Current is determined by the relation
IFS = 13.27 IRgF.

Full Scale Current Temperature Coefficient:
The Full Scale Current Temperature Coefficient is the effect
of temperature change, within the operating range, on the
Full Scale Current. For the Am8151 this is given as the
change in current per degree Centigrade.

Power Supply Sensitivity:
The effect of the power supply voitage change on a full
scale DAC output. In the Am8151, PSS IFS t is expressed
as a percentage of the Gray Scale Range as reference
black output varies while the voltage varies in the recom-
mended operating range. This specification assumes the
reference voltage is used.

Glitch Energy:
Glitch Energy is an indication of the magnitude and duration
of glitches. For the Am8151 this is specified in picovolt-
seconds.

Output Capacitance:
Output Capacitance is the internal capacitance of the
VIDEO pin.

Reference Current:
Reference Current is the range of acceptable reference
currents at the IRgF pin.

REFERENCE VOLTAGE OVER OPERATING RANGE

Parameter Parameter
Symbol Description Test Conditions Min. Typ. Max. Units
VREF Reference Voltage IRer=1to 5 mA 21427 2.152 2174 Volts
Line Regulation Vec=5 t5% .23 4 % VREF
VEg =-5.2 5%
Load Regulation IREr=1to 5 mA A 4 % VREF
Voitage Temp. Coefficient (Note 11) 25 ppm/°C

EXPLANATION OF REFERENCE VOLTAGE SPECIFICATIONS

Reference Voltage: :
Reference Voltage is the output voltage provided by the
reference voltage source.

Line Regulation:
Line Regulation is the effect of a change in the supply
voltage on the reference voltage output. For the Am8151
this is specified as the percentage change in the reference
voltage for changes in supply voltage within the Operating
Range.

Load Regulation:
Load Regulation is the effect of a change in the current
sourced by the reference voltage on the reference voltage
output. For the Am8151 this is specified as the percentage
change in the reference voltage for changes in current as
specified.

Reference Voltage Temperature Coefficient:
Reference Voltage Temperature Coefficient is the effect of
temperature change on the reference voltage. For the
Am8151 this is given as the change in voltage per degree
Centigrade.




AC SWITCHING CHARACTERISTICS over operating range

Parameter Parameter
No. Symbol Description Test Conditions Min. Typ. Max. | Units
1 oLk Clock Period (Note 14) LC = GND, ECL Mode 5 ns
LC = Vce, TTL Mode 12 ns
o2 ts Address, OVERLAY, W/B Setup before Clock 1 LC = GND 15 ns
HSYNC, VSYNC, BLANK Setup before Clock t LC = GND 3.0 ns
Address, OVERLAY, W/B, HSYNC, VSYNC, BLANK | LC = Vo 20 ns
Setup before Clock t (Note 14)
3 tH Address, OVERLAY, W/B Hold after Clock t LC = GND 2.0 ns
HSYNC, VSYNC, BLANK Hold after Clock t LC =GND 20 ns
Address, OVERLAY, W/B, HSYNC, VSYNC, BLANK | LC =Vcc 2.0 ns
after Clock 1 (Note 14)
4 trD Clock t to 10% VIDEO change (Notes 14 & 15) LC = GND 3.0 7.0 ns
LC=Vce 4.0 11.0 ns
5 tpp Clock t to Data Valid (Read) 40 ns
6 ts W/R Setup before EN | (Note 14) 20 ns
7 tH W/R Hold after EN 1 (Note 14) 20 ns
8 tpp EN | to Data Active (Read) 40 ns
9 tpp EN 1 to Data Three-State (Read) 60 ns
10 ts Address latched (Clock 1) to EN | Setup (Write) 10 ns
(Note 14)
1 ts Data (and Address) Setup before EN t, Write Cycle 40 ns
Time (Write) .
(Note 14)
12 ty Data Hold after EN t (Note 14) 10 ns

Note: 14. Not all tests are being performed in manufacturing. Tests are guaranteed by Engineering characterization with
periodic manufacturing sampling.
15. Clock t to 10% VIDEO change for any two Am8151s at the same temperature, voltage and load conditions
typically does not differ by more than 0.5 ns for the ECL mode and 0.6 ns for the TTL mode.

SWITCHING WAVEFORMS
VIDEO REFRESH TIMING
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SWITCHING WAVEFORMS (Cont.)
READ TIMING
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TYPICAL CONNECTION DIAGRAM

AN * * TTlVec  ANAVcc o5V
DIGITAL T T cc cc _I—l_—" ANALOG
go.1 uF g1oo pF Iwo oF 0.1 4F
TTLGND ANAGND ——
ECLGND —J_-
ECLGND ANAVee i 0 2 oa
< Ivoo PF =< 0.1 ,4F
L MONITOR
VIDEO = *
COMP;|
52V ECLVee 100 pF == 0.1 4F 75 0
DIGITALO— ¢ ECLVee
1L L ANAV,  ANAVg
0.1 }CF -~ 100 pF COMP| _—
; <7 100 pF 0t uF
IREF VREF
ANAVge  ANAVg
> S 2 kQ
ki
g1 \1;\ GAIN ADJ
é DIGITAL GROUND
301 4F =100 pF
-?L ANALOG GROUND  — L
CD005692
TYPICAL APPLICATION
Fd=-=--4
1 ]
COLOR 3
PLANES F
L. :_. # »| ADDRESS 3 @
CLK
SHIFT I—-—-q
REGISTER I~ P -1 BLANK 8
»{ HSYNC
4 VSYNC
PIXEL CLOCK Am8151
|
TIMING
GENERATOR |
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TYPICAL PROCESSOR CONNECTION

ECL
“WIRE OR”
VviDEOTIMING | | wvibeosHiFT | O\ y
CONTROLLER REGISTERS b ADDRESS
VIDEO }—— R
»1 EN
>len - WIR
PROCESSOR TTL TO ECL —{ DATA
ADDRESS BUS 8 TRANSLATORS
PROCESSOR 8 »| ADDRESS
DATABUS 7 VIDEO }—— @
»1 EN
ENABLE J »{ WIR
LINES »{ DATA
»1 ADDRESS
VIDEO }——B
PROCESSOR > E,ﬁm
R/IW LINE >
-»1 DATA
AF003420

GENERATING 8 COLOR TEXT OVERLAY WITH W/B AND OVERLAY INPUTS

|

Am8151

W/B OVERLAY

3

| i
Am8052 Am8151 Am8151
W/B OVERLAY W/B OVERLAY
L N\ } 1 ) )
\_/
\< "ATTRIBUTES"
CHAR.
GEN.
y
SHIFT.
‘ REG.

SINGLE Am8151 TRUTH TABLE

Overlay w/B Output
0 X Graphics
1 1 Peak White
1 0 Ref. Black
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TRUTH TABLE FOR THREE Am8151s

w/B
Overlay (R) (G) (B) Output
0 X X X Graphics
1 0 0 0 Black
1 0 0 1 Blue
1 0 1 0 Green
1 0 1 1 Cyan
1 1 0 0 Red
1 1 0 1 Magenta
1 1 1 0 Yellow
1 1 1 1 White

KEY TO SWITCHING WAVEFORMS

WAVEFORM INPUTS OUTPUTS
MUST BE WILL BE
STEADY STEADY

MAY CHANGE  WILL BE

CHANGING
FROMHTOL  CHAMGING
MAY CHANGE  WILL BE
FROML TOH  CHANGING

FROML TOH

DON'T CARE: CHANGING;
ANY CHANGE STATE

tESE

PERMITTED UNKNOWN
CENTER
DOES NOT LINE IS HIGH
APPLY IMPEDANCE
“OFF" STATE
KS000010




TYPICAL PERFORMANCE CURVES

VIDEC OUTPUT g

Figure 2. Video Output Falling Edge
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Figure 3. Video Output Rising Edge
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PHYSICAL DIMENSIONS
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ADVANCED MICRO DEVICES

DOMESTIC SALES OFFICES
ALABAMA ... ... .. (205) 882-9122 MARYLAND .........c.covviiiininnnnnns 301) 796-9310
ARIZONA, MASSACHUSETTS .. (617) 273-3970

Tempe .. 602) 242-4400 MINNESOTA ... .. (612) 938-0001

Tucson 602) 792-1200 NEWJERSEY ........coiiiiiiiiininn, (201) 299-0002
CALIFORNIA, NEW YORK,

El Segundo ............. .. (213) 640-3210 Liverpool ................. .. (315) 457-5400

Newport Beach . }714 752-6262 Poughkeep5|e (IBM only) . .. (914) 471-8180

San Diego ............ ... (619) 560-7030 00dbUNY ... (516) 364-8020

Sunnyvale ............. . (408) 720-8811 NOHTH CAROLINA, .

Woodland Hills 818; 992-4155 Raleigh ........ccooviiiiiiiiiiiinn (919) 847-8471
COLORADO ........ovoviiiiiiiiienes 303) 741-2900 OREGON ..........coiiiiiiiiiiiienns (503) 245-0080
CONNECTICUT, OHIO,

Southbury .......... ...l (203) 264-7800 Columbus ..........ccoiiiiiiiiin (614) 891-6455
FLORIDA, . PENNSYLVANIA,

Altamonte Springs ... (305) 339-5022 Allentown (AT&T only) ................. (215) 398-8006

Clearwater .............. ... (813) 530-9971 Willow Grove ...................... ... (215) 657-3101

Ft Lauderdale ... (305) 484-8600 TEXAS,

Melbourne ............. . (305) 254-2915 Austin ...l 512) 346-7830
GEORGIA ............. 404) 449-7920 Dallas .........coovriiiiiiiniiiininns 214) 934-9099
ILLINOIS ................ 312) 773-4422 Houston ...............coooiviinnn (713) 785-9001
INDIANA ... ........... ... (317) 244-7207 WASHINGTON .........c.oiiiiiinnnn (206) 455-3600
KANSAS ... ... 913) 451-3115 WISCONSIN ... .ot (414) 782-7748
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The Initialization Program MONI:

The SYS68K/AGC-1 manual includes a floppy disk which can be read
under PDOS, the Real Time Multi-tasking Operating System.

After mounting of the floppy by typing in "SY@", the program can
be executed by typing in:

MONI <CR>

The program displays the list of screen parameters and the default
setting onto the terminal.

In this menu the user can input the parameters which specify the
horizontal and vertical resolution of the display screen

Example:

To display 1024 x 800 Pixel with 50Hz non-interlaced and 4
bit/Pixel, the following sequence has to be typed in:

FR <Cr> Specifies the FIELD RATE

50 <Cr> Stands for 50Hz

RE <Cr> Specifies the RASTER SCAN MODE

1 <Cr> Stands for non-interlaced

GM <Cr> Specifies the GRAPHICS BIT MODE

4 <Cr> Stands for 4 bit/Pixel

XR <Cr> Specifies the horizontal resolution
1024 <Cr> Stands for 1024 Pixel

YR <Cr> Speéifies the vertical resolution
800 <Cr> Stands for 808 lines

The menu for the horizontal display parameters can be entered if
HO <CR> is typed in.

This menu allows to change the Horizontal SYNC width (HS), the
Horizontal Back Porch (HB) and the Horizontal Front Porch (HF) in
the same way as described above.

The values of these parameters depends on the timing specification
of the used monitor.

To adapt the monitor to the AGC-1 board set the correct timing
values (normally included in the User's Manual of the monitor) has
to be entered.



The menu also shows the required Horizontal SCAN FREQUENCY, the

Horizontal LINE PERIOD, the BLANK TIME and the active DISPLAY
PERIOD.

The number of lines displayed in this menu include the lines
required for the Vertical RETRACE PERIOD.

The command VT <Cr> selects the third menu which displays the
calculated vertical display parameters.

In this menu the Vertical SYNC WIDTH and the Vertical BACK PORCH
can be changed because the values of these parameters also depend
on the electrical specifications of the used monitor. The
procedure is the same as described for the first menu.

All SCREEN PARAMETER REGISTERS of the 63484 ACRCT are shown on the
terminal after typing CR <Cr>. These values are the values needed
for the basic initialization of the SYS68K/AGC-1. Only the BASE
SCREEN is initialized but the initialization of more screens does
not change any of the SCREEN DISPLAY PARAMETERS which are
important for the correct VIDEO timing needed by the used monitor.

To see if the monitor produces a stable picture, just type GI <Cr>
and the SYS68K/AGC-1 will be initialized by MONI with the
parameters entered before. 1If everything performs well, a stable
frame on the monitor is shown but if the frame is not stable on
the monitor, the monitor has to be adapted (modification of the
horizontal oscillator) and finely tuned to the trigger frame. If
this procedure is not successful or the frame does not appear in
the middle of the monitor the screen parameters programmed before
have to be modified.

This can be done by typing in the respective mnemonic (i.e. HS for
. the Horizontal SYNC WIDTH), entering the changed value and
verifying the new adjustment by typing GI <Cr>. This procedure
can be performed as long as the frame does not appear in the right
way.

The MONI program can be left by typing in ESC <Cr> and normal PDOS
commands can be typed in.



SCREEN PARAMETERS

<FR> FIELD RATE (HZ) : 60
<RS> RASTER SCAN MODE '
INTERLACED = # / NONINTERLACED = 1 : 1
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 4
<XR> X - RESOLUTION (PIXEL): 1024
<YR> Y - RESOLUTION (LINES): 800
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 16000
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 750
<HB> HORIZONTAL BACK PORCH (NSEC) 2500
<HF> HORIZONTAL FRONT PORCH (NSEC) 1250
HORIZONTAL LINE PERIOD (NSEC) 20500
HORIZONTAL BLANK TIME (NSEC) 4500
HORIZONTAL SCAN FREQUENCY (HERTZ) 48780
MAXIMAL LINES (INCL. VERT. RETRACE) 812

————— ———————— — ——— —— ——— — — —— —— — ——————— ——— —_—— — " —— —— - t— ———— o—

MAXIMAL LINES (INCL. VERT. RETRACE) 812

<VS> VERTICAL SYNCRON WIDTH (LINES) 1

<VB> VERTICAL BACK PORCH (LINES) 10
VERTICAL FRONT PORCH (LINES) 1
VERTICAL BLANK LINES (LINES) 12
ACTIVE DISPLAY LINES (LINES) 800

* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 HEX $00005103
HORIZONT DISPLAY HDR R84 HEX SO000093F
VERTICAL SYNCRON VSR R86 HEX $P000032C
VERTICAL DISPLAY VDR R88 HEX $P0000901

fas}
o]
o]

SPLIT SCREEN WIDTH SPl R8A $00000320
COMMAND CONTROL CCR RO2 HEX SP0000200
DISPLAY CONTROL DCR RO6 HEX $P000CO10
OPERATION MODE OMR RO4 HEX SP0PACH38

* These values correspond to the monitor : BARCO CDCT 6551
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<FR> FIELD RATE (HZ)
<RS> RASTER SCAN MODE

INTERLACED = @ / NONINTERLACED = 1 : 1
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 4
<XR> X - RESOLUTION (PIXEL): 1140
<YR> Y - RESOLUTION (LINES): 860
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 17812
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 750
<HB> HORIZONTAL BACK PORCH (NSEC) 1259
<HF> HORIZONTAL FRONT PORCH (NSEC) 1190
HORIZONTAL LINE PERIOD (NSEC) 21000
HORIZONTAL BLANK TIME (NSEC) 3190
HORIZONTAL SCAN FREQUENCY (HERTZ) 47614
MAXIMAL LINES (INCL. VERT. RETRACE) 952
* VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 952
<VS> VERTICAL SYNCRON WIDTH (LINES) 2
<VB> VERTICAL BACK PORCH (LINES) 54
VERTICAL FRONT PORCH (LINES) 36
VERTICAL BLANK LINES (LINES) 92
ACTIVE DISPLAY LINES (LINES) 860
* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 HEX $000065303
HORIZONT DISPLAY HDR R84 HEX S00000446
VERTICAL SYNCRON VSR R86 HEX $SPPPPP3B8
VERTICAL DISPLAY VDR R88 $00003502
SPLIT SCREEN WIDTH SPl R8A HEX $P00PPN35C

fa s
=]
>

COMMAND CONTROL CCR RO2 HEX $00000200
DISPLAY CONTROL DCR RO6 HEX SP000CO10
OPERATION MODE OMR RO4 HEX $PPPBCO38

* These values correspond to the monitor : BARCO CDCT 6551



<FR> FIELD RATE (HZ) : 60
<RS> RASTER SCAN MODE
INTERLACED = @ / NONINTERLACED = 1 : /]
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 4
<XR> X - RESOLUTION (PIXEL): 1280
<YR> Y - RESOLUTION (LINES): 1024
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 20000
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 500
<HB> HORIZONTAL BACK PORCH (NSEC) 2000
<HF> HORIZONTAL FRONT PORCH (NSEC) 1500
HORIZONTAL LINE PERIOD (NSEC) 24000
HORIZONTAL BLANK TIME (NSEC) 4000
HORIZONTAL SCAN FREQUENCY (HERTZ) 41666
MAXIMAL LINES (INCL. VERT. RETRACE) 1388
* VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 1388
<VS> VERTICAL SYNCRON WIDTH (LINES) 1
<VB> VERTICAL BACK PORCH (LINES) 3
VERTICAL FRONT PORCH (LINES) 178
VERTICAL BLANK LINES (LINES) 182
ACTIVE DISPLAY LINES (LINES) 1024
* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 HEX SO00O5F02
HORIZONT DISPLAY HDR R84 HEX $0000074F
VERTICAL SYNCRON VSR R86 HEX $0000056C
VERTICAL DISPLAY VDR R88 $00000201
SPLIT SCREEN WIDTH SPl R8A HEX SP0000400

fas]
o]
=

COMMAND CONTROL CCR RO2 HEX $00000200
DISPLAY CONTROL DCR RO6 HEX $0000CO10
- OPERATION MODE OMR RO4 HEX $0000CO3B

* These values correspond to the monitor : BARCO CDCT 6551
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<FR> FIELD RATE (HZ)
<RS> RASTER SCAN MODE

INTERLACED = @ / NONINTERLACED =1 : /]
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 4
<XR> X - RESOLUTION (PIXEL): 1600
<YR> Y - RESOLUTION (LINES): 1200
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 25000
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 2250
<HB> HORIZONTAL BACK PORCH (NSEC) 2000
<HF> HORIZONTAL FRONT PORCH (NSEC) 750
HORIZONTAL LINE PERIOD (NSEC) 30000
HORIZONTAL BLANK TIME (NSEC) 5000
HORIZONTAL SCAN FREQUENCY (HERTZ) 33333
MAXIMAL LINES (INCL. VERT. RETRACE) 1332
* VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 1332
<VS> VERTICAL SYNCRON WIDTH (LINES) 4
<VB> VERTICAL BACK PORCH (LINES) 60
VERTICAL FRONT PORCH (LINES) 12
VERTICAL BLANK LINES (LINES) 66
ACTIVE DISPLAY LINES (LINES) 1200
* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 HEX $P0007709
HORIZONT DISPLAY HDR R84 HEX S00000763
VERTICAL SYNCRON VSR R86 HEX S00000534
VERTICAL DISPLAY VDR R88 : HEX SP000B3CH4
SPLIT SCREEN WIDTH SPl R8A S000004BO

fas]
=
e

COMMAND CONTROL CCR RO2 HEX SP0000200
DISPLAY CONTROL DCR RO6 HEX SPP0OCO10
OPERATION MODE OMR RO4 HEX SPPPACA3B

* These values correspond to the monitor : CONRAC 7211



<FR> FIELD RATE (HZ) : 60
<RS> RASTER SCAN MODE
INTERLACED = @ / NONINTERLACED = 1 : 1
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 8
<XR> X - RESOLUTION (PIXEL): 720
<YR> Y - RESOLUTION (LINES): 560
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 22500
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 2500
<HB> HORIZONTAL BACK PORCH (NSEC) 2000
<HF> HORIZONTAL FRONT PORCH (NSEC) 1250
HORIZONTAL LINE PERIOD (NSEC) 28250
HORIZONTAL BLANK TIME (NSEC) 5750
HORIZONTAL SCAN FREQUENCY (HERTZ) 35398
MAXIMAL LINES (INCL. VERT. RETRACE) 589
* VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 589
<VS> VERTICAL SYNCRON WIDTH (LINES) 2
<VB> VERTICAL BACK PORCH (LINES) 21
VERTICAL FRONT PORCH (LINES) 6
VERTICAL BLANK LINES (LINES) 29
ACTIVE DISPLAY LINES (LINES) 560
* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 : HEX $S0000700A
HORIZONT DISPLAY HDR R84 : HEX SPPPEB759
VERTICAL SYNCRON VSR R86 : HEX SP00P0A024D
VERTICAL DISPLAY VDR R88 : HEX $S00001402
SPLIT SCREEN WIDTH SP1 R8A : HEX SP0000230
COMMAND CONTROL CCR RA2 : HEX SP0000300
DISPLAY CONTROL DCR RO6 : HEX SP0POACOO0
OPERATION MODE OMR RO4 : HEX SPPPOCO38

* These values correspond to the monitor : CONRAC 7211



<FR> FIELD RATE (HZ) : 50
<RS> RASTER SCAN MODE

INTERLACED = @ / NONINTERLACED = 1
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL):

1
8
<XR> X - RESOLUTION (PIXEL): 800
<YR> Y - RESOLUTION (LINES): 600

——— — ————————— ——————— ————— ——— —————————————————————— ——

* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 25000

<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 2750

<HB> HORIZONTAL BACK PORCH (NSEC) 2500

<HF> HORIZONTAL FRONT PORCH (NSEC) 1750
HORIZONTAL LINE PERIOD (NSEC) 32000
HORIZONTAL BLANK TIME (NSEC) 7000
HORIZONTAL SCAN FREQUENCY (HERTZ) 31250
MAXIMAL LINES (INCL. VERT. RETRACE) 625

* VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 625

<VS> VERTICAL SYNCRON WIDTH (LINES) 2

<VB> VERTICAL BACK PORCH (LINES) 17
VERTICAL FRONT PORCH (LINES) 6
VERTICAL BLANK LINES (LINES) 25
ACTIVE DISPLAY LINES (LINES) 600

* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 HEX SPOP0O7F OB
HORIZONT DISPLAY HDR R84 HEX $00000963
VERTICAL SYNCRON VSR R86 HEX $00000271
VERTICAL DISPLAY VDR R88 $00001002
SPLIT SCREEN WIDTH SP1 R8A HEX $00000258

o
=]
=

COMMAND CONTROL CCR RO2 HEX SP00P0RB300
DISPLAY CONTROL DCR RO6 HEX $0000C0O00
OPERATION MODE OMR RO4 HEX $SPPPPCH38

* These values correspond to the monitor : CONRAC 7211



<FR> FIELD RATE (HZ) : 60
<RS> RASTER SCAN MODE

INTERLACED = @ / NONINTERLACED = 1 : 9
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 8
<XR> X - RESOLUTION (PIXEL): 1024
<YR> Y - RESOLUTION (LINES): 800
* HORIZONTAL MONITOR PARAMETERS *
ACTIVE DISPLAY PERIOD (NSEC) 32000
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 2000
<HB> HORIZONTAL BACK PORCH (NSEC) 2000
<HF> HORIZONTAL FRONT PORCH (NSEC) 1000
HORIZONTAL LINE PERIOD (NSEC) 37000
HORIZONTAL BLANK TIME (NSEC) 5000
HORIZONTAL SCAN FREQUENCY (HERTZ) 27027
MAXIMAL LINES (INCL. VERT. RETRACE) 900

MAXIMAL LINES (INCL. VERT. RETRACE) 900

<VS> VERTICAL SYNCRON WIDTH (LINES) 2

<VB> VERTICAL BACK PORCH (LINES) 33
VERTICAL FRONT PORCH (LINES) 15
VERTICAL BLANK LINES (LINES) 50
ACTIVE DISPLAY LINES (LINES) 800

* ACRTC INITIALISATION PARAMETERS *

HORIZONT SYNCRON HSR R82 : HEX $SPP0PP9308
HORIZONT DISPLAY HDR R84 : HEX SO000B7TF
VERTICAL SYNCRON VSR R86 : HEX $P0000384
VERTICAL DISPLAY VDR R88 : HEX $P0002002
SPLIT SCREEN WIDTH SPl R8A : HEX S00000320
COMMAND CONTROL CCR RO2 : HEX SPP000300
DISPLAY CONTROL DCR RO6 : HEX $S0000CO00
OPERATION MODE OMR RO4 : HEX SPPPOCO3B

* These values correspond to the monitor : CONRAC 7211

10
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<FR> FIELD RATE (HZ)
<RS> RASTER SCAN MODE

INTERLACED = @ / NONINTERLACED = 1 : /)
<GM> GRAPHIC BIT MODE (BIT / PER PIXEL): 8
<XR> X - RESOLUTION (PIXEL): 1160
<YR> Y - RESOLUTION (LINES): 870
* HORIZONTAL MONITOR PARAMETERS b
ACTIVE DISPLAY PERIOD (NSEC) 36250
<HS> HORIZONTAL SYNCRON WIDTH (NSEC) 2000
<HB> HORIZONTAL BACK PORCH (NSEC) 2000
<HF> HORIZONTAL FRONT PORCH (NSEC) 1250
HORIZONTAL LINE PERIOD (NSEC) 41500
HORIZONTAL BLANK TIME (NSEC) 5250
HORIZONTAL SCAN FREQUENCY (HERTZ) 24096
MAXIMAL LINES (INCL. VERT. RETRACE) 962
. VERTICAL MONITOR PARAMETERS
MAXIMAL LINES (INCL. VERT. RETRACE) 962
<VS> VERTICAL SYNCRON WIDTH (LINES) 2
<VB> VERTICAL BACK PORCH (LINES) 43
VERTICAL FRONT PORCH (LINES) 1
VERTICAL BLANK LINES (LINES) 46
ACTIVE DISPLAY LINES (LINES) 8740
* ACRTC INITIALISATION PARAMETERS *
HORIZONT SYNCRON SR R82 _ HEX $SP000A508
HORIZONT DISPLAY HDR R84 HEX SP0000790

HEX $PPPPB3C2
HEX $00002A02
$00000366

VERTICAL SYNCRON VSR R86
VERTICAL DISPLAY VDR R88
SPLIT SCREEN WIDTH SP1 R8A

o
(e
el

COMMAND CONTROL CCR RO2 HEX $S00000300
DISPLAY CONTROL DCR RO6 HEX S0000C0O00
OPERATION MODE OMR RO4 HEX $P000CO38

* These values correspond to the monitor : CONRAC 7211
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The information in this document is subject to change
without notice and should not be construed as a commitment
by FORCE Computers.

Neither FORCE Computers nor the authors assume any responsi-
bility for the use or reliability of this document or the

described software.

Copyright (C) 1986, FORCE Computers

General permission to copy or modify, but not for profit, is
hereby granted, provided that the above copyright notice is
included and reference made to the fact that reproduction
privileges were granted by FORCE Computers.
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SYSE8K/AGC-1 PROGKAMMING EXAMPLES

THIS PROGRAM INCLUDES A COMPLETE SERIES OF SUBROUTINES
TO GIVE A BASIS FOR USER APPLICATIONS.

THE ROUTINES AT THE BEGINNING DEMONSTRATE HOW TO USE
THESE SUBROUTINES.

THE DEFAULT BOARD BASE ADDRESS IS SUGGESTED TO BE £BOQOQO
IN THE STANDARD MEMORY AREA OF THE VMEBUS.

THE FOLLOW SUBROUTINES MUST BE CALLED BEFORE DRAWING OPERATIONS

CAN BE STARTED

BSR BINIT ;CALCULATE REGISTER ACCESS ADDRESGSES
BSR INIT ;INIT AGC-1
BSR COLTAB ;LOAD COLOR TABLES

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

FOR LOGICAL DRAWING OPERATIONS THE ORIGIN MUST BE SET FIRST

THIS ROUTINE LOCATES THE ORIGIN IN THE LOWER LEFT EDGE OF
THE VISIBLE SCREEN

MOVE.W #1,D0C ; PUT SCREEN NUMBER
MOVE.W #0,D1 ;PUT X - COORDINATE
MOVE.W 1024,D2 ;PUT Y - COORDINATE
BER OPOINT ;SET ORIGIN POINT

BoR SAVORG ;SAVE ORIGIN ADDRESS

SET THE COLOR REGLETERS

MOVE.W #3,D1 ;CHOOSE COLOR BLUE
BER SCOLO ;SET COLOR REGISTER O
MOVE.W #1,D1 ; CHOOSE COLOR RED
BSKR SCOL1 ;SET COLOR REGISTER 1

THIS SUBROUTINE MOVES THE CURRENT POINTER ABSOLUT TO LOGICAL

SCREEN ADDRESS AS DEFINED IN CPA



* A *

RECS

CPA
CPR
RAD1
REMR

LEA CPA(PC) ,AZ
BER ABMOVE

THIS SUBROUTINE MOVES THE CURRENT POINTER RELATIV TO LOGICAL
SCREEN ADDRESS AS DEFINED IN CPR.
AFTER THIS THE CURRENT POINTER IS IN THE MIDDLE OF THE SCREEN

LEA CPR(PC) ,A2
BSR REMOVE

THIS SUBROUTINE DRAWS A CIRCLE OF THE RADIUS AS DEFINED IN RAD1
PLACING THE CURRENT POINTER AT THE CENTER

LEA RAD1(PC) ,AZ
MOVE.W #1,D1 ;DRAWING DIRECTION CLOCKWISE
BSR CIRCLE

PAINTS THE CIRCLE BY THE COLOR IN THE COLOR REGISTER USING
THE FIGURE PATTERN STORED IN THE PATTER RAM

MOVE.W #1,DO ;COLOR TO DO (RED)

BSR SCOLO ;LOAD COLOR REG O WITH RED
BSR SCOL1 ;LOAD COLOR REG 1 WITH RED
MOVE.W #1,D1 ;SET EDGE MODE

BSR PAINT

DRAWS 20 RECTANGLES WITH INCREASING SIZE

LEA REMR(PC) ,A2

BSR ABMOVE

MOVE.W #19,D6 ; NUMBER OF RECTANGLE

LEA REC1 (PC), A2 ;START POSITION

BSR REMOVE ;MOVE RELATIVE

LEA REXY(PC) ,A2 ;LOAD SIZE OF RECTANGLE
MOVEA.L A2,A3 ;SAVE A2

BSR RERECT ;DRAW RELATIVE RECTANGLE

ADDI.W #20, (A3)
ADDI.W #20,2(A3)

LEA RECN(PC) ,A2 ;NEXT START POSITION (RELATIVE)
BSR REMOVE s MOVE
DBRA Dé,RECS ;ALL RECTANGLES 7

DRAWS AN ABSOLUTE POLYLINE WITH THREE POINTS AS DEFINED
IN POLP BEGINNING FROM THE CURRENT POINTER

LEA POIN(PC) ,A2
BSR ABMOVE

LEA POLP(PC) ,AZ
BSR ABPOLL

XEXT

DC.W 590,462
DC.W 50,50

DC.W 200

DC.W 220,512



REC1
REXY
RECN
POIN

POLP

DC.W -30,-15

DC.W 60,30

DC.W -10,-10

DC.W 800,512

DC.W 3 ;NUMBER OF POINTS
DC.W 800,200

DC.W 1000, 200

DC.W 1000,512
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INIT
INI1

INITEND
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*
*

INITTAB

*

EXAMPLE FOR INITIALISATION OF THE SYS68K/AGC-1

LEA INITTAB(PC) ,A2
CMPI.W #&FFFF, (A2)
BEQ.S INITEND

MOVE.W (A2)+,DO ;REGISTER NUMBER

MOVE.W (A2)+,D1 ;REGISTER PARAMETER

BSR WRCONR ;WRITE CONTROL REGISTER
BRA.S INI1

RTS

INITIALISATION TABLE

THE LEAST REGISTER WHICH SHOULD BE WRITTEN IS REGISTER
NUMBER $0004 THE OMR-REGISTER. THE START BIT (BIT 14)
SHOULD BE SET.

SCREEN RESOLUTION:
1280 X 1024 X 4 BIT/PIXEL WITH 60 HZ INTERLACE
(SEE CHAPTER 7 IN THE HARDWARE USERS MANUAL)

R.NO /PARAMETER COMMENT
DC.w $£0082,%$6308 ; (HSR) HORIZONTAL SYNCRON REGISTER +
DC.W $0084,$074F ; (HDR) HORIZONTAL DISPLAY REGISTER +
DC.W £0086,80535 ; (VSR) VERTIKAL SYNCRON REGISTER ~+
DC.W £0088,£632F ; (VDR) VERTIKAL DISPLAY REGISTER +
DC.W £008C,s.... ; (SSW1) UPPER SCREEN WIDTH REGISTER
DC.W $008A,50400 ; (SSW0) BASE SCREEN WIDTH REGISTER +
DC.W $008E,s.... ; (SSW2) LOWER SCREEN WIDTH REGISTER
DC.W $00CA,$0280 ; (MWR1) BASE SCREEN MEMORY WIDTH
DC.W $00CC, 0003 ; (5A1H) BASE SCREEN START ADDRESS
DC.W $00CE, 20020 ; (SA1L) BASE SCREEN START ADDRESS
DC.W $00EA, 80000 ; (ZFR) ZOOM FAKTOR REGISTER +
DC.W $0002,$0200 ; (CCR) COMMAND CONTROL REGISTER
DC.W 80006,8C010 ; (DCR) DISPLAY CONTROL REGISTER +
DC.W $0004,8C03B ; (OMR) OPERATION MODE REGISTER +
DC.W $FFFF
+) THESE REGISTER MUST BE SET FOR BASIC INITIALISATION OF THE

SYS68K/AGC-1
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S5YS68K/AGC-1
DRIVER MODULE
MAI 1986
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BBADR

*
*
*

INDEXT

BINIT

BINI1

* * %

BASINIT

S5YS68K/AGC-1 BOARD BASE ADDRESS

DC.L s$B0O0OOOO ;BOARD BASE ADDRESS

OFFSET TABLE FOR
FOR BASE ADDRESS CALCULATION

DC.L $3C000 ;ACRTC ADDRESSREGISTER
DC.L $3C002 ;ACRTC DATENREGISTER
DC.L 236000 ;COLOR TABLE RED

DC.L £38000 ;COLOR TABLE GRUEN
DC.L $3A000 ;COLOR TABLE BLUE

DC.L 800000 ;BIM START ADDRESS

MAIN ROUTINE

LEA BBADR(PC) , A0 ;GET BOARD BASE ADDRESS
LEA INDEXT(PC) ,A2 ;GET OFFSET TABLE ADDRESS
MOVE.W #5,D1 ;NUMBER OF OFFSETS

MOVE.L (A2),DO ;PUT OFFSET IN DO

BSR.S BASINIT ;CALCULATE

ADDQ.L #4,A2 ;POINT TO NEXT OFFSET
DBRA D1,BINI1 ;ALL 72

RTS

INITIALISATION TO THE BASE ADDRESS
AND REPLACE THEM TO THE OFFSET TABLE

MOVEA.L (AO),Al

ADDA.L DO,Al ;ADD OFFSET TO THE BOARD BASE ADDRES
MOVE.L A1, (A2) ;REPLACE TO OFFSET TABLE
RTS
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DEFINITION CONTROLLER REGISTER
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FIFO
CCR
OMR
DCR

EQU $0000 ;FIFO

EQU $0002 ;COMMAND CONTROL REGISTER
EQU $0004 ;OPERATION MODE REGISTER

EQU $0006 ;DISPLAY CONTROL REGISTER



RCR EQU $0080 ;RASTER COUNT REGISTER
HSR EQU £0082 ; HORZONTAL SYNC.
HDR EQU $0084 ;HORIZONTAL DISPLAY
VSR EQU $0086 ;VERTICAL SYNC.
VDR EQU 0088 ;VERTICAL DISPLAY REGISTER
S5S5W1 EQU $008A ;SPLIT SCREEN WIDTH SP1
S5wW2 EQU s£008C ;SPLIT SCREEN WIDTH SP2
S55W3 EQU S008E ;SPLIT SCREEN WIDTH SP3
BCR EQU £0090 ;BLINK CONTROL REGISTER
HWR EQU $0092 ;HORIZONTAL WINDOW DISPLAY
VUWRS EQU £0094 ;VERTICAL WINDOW DISPLAY START
VWRW EQU $0096 ; WIDTH
* UPPER SCREEN
RARO EQU $00CO0 ;RASTER ADDRESS UPPER SCREEN
MWRO EQU s$00C2 ;MEMORY WIDTH "
SARHO EQU £$00C4 ;START ADDRESS HIGH WORD
. SARLO EQU $00C6 ;START ADDRESS LOW WORD
* BASE SCREEN
RAR1 EQU $00C8 ;RASTER ADDRESS BASE SCREEN
MWR1 EQU $00CA ;MEMORY WIDTH "
SARH1 EQU s00cC ;START ADDRESS HIGH WORD
SARL1 EQU $O00CE ;START ADDRESS LOW WORD
* LOWER SCREEN
RAR2 EQU $00DO ;RASTER ADDRESS LOWER SCREEN
MWR2 EQU s00D2 ;MEMORY WIDTH "
SARHZ2 EQU £00D4 ;START ADDRESS HIGH WORD
SARL2 EQU $00D6 ;START ADDRESS LOW WORD
* WINDOW SCREEN
RAR3 EQU s00D8 ;RASTER ADDRESS WINDOW SCREEN
MWR3 EQU SOO0DA ; MEMORY WIDTH "
SARH3 EQU $00DC ;START ADDRESS HIGH WORD
SARL3 EQU S$0O0DE ;START ADDRESS LOW WORD
* ZOOM FACTOR
ZFR - EQU SOOEA ;Z00M FACTOR
PAGE
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* CONTROLLER FUNKTIONS CODES *
LR S A EEEEEREEEEEEEEERERE SR EREEEREEREEEREEREREERRERREERRERE R EE RS RS EEEREEERESEESEEEESERESEE]
*NAME CODE ; COMMENT *
E e e e e e e e *
* *
*
* REGISTER ACCESS COMMANDS

ORIG EQU $0400 ;ORIGN POINT AND CHOOSE SCREEN
WPR EQU £0800 ;WRITE PARAMETER REGISTER

RPR EQU £0C00 ;READ PARAMETER REGISTER

WPTN EQU $1800 ;WRITE PATTERN RAM

RPTN EQU 21C00 ;READ PATTERN RAM
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* *
* DATA TRANSFER COMMANDS *
DRD EQU $2400 ; DMA READ

DWT EQU $2800 ;DMA WRITE

DMOD EQU $2C00 ; DMA MODIFY

RD EQU £4400 ;READ (ONE WORD FROM THE FRAME BUFFER)
WT EQU $4800 ;WRITE(ONE WORD TO THE FRAME BUFFER)

MOD EQU £4C00 ;MODIFY



CLR
SCLR
CPY
SCPY

EQU 5800
EQU 25C00
EQU $6000
EQU &7000

;CLEAR (INITIALIZE FRAME BUFFER AERA)
;SELECTIVE CLEAR

;COPY

;SELECTIVE COPY
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*
*

AMOVE
RMOVE
ALINE
RLINE
ARCT
RRCT
APLL
RPLL
APLG
RPLG
CRCL1
CRCLO
ELPS1
ELPSO
AARC1
AARCO
RARC1
RARCO
AEARC1
AEARCO
REARC1
REARCO
AFRCT
RFRCT
PAINTO
PAINTI1
DOT
PTN
AGCPY
RGCPY

GRAPHIC DRAWING COMMANDS

EQU S£8000
EQU £8400
EQU $8800
EQU £8C00
EQU £9000
EQU $9400
EQU £9800
EQU $9C00
EQU $SA000
EQU S£A400
EQU S$A900
EQU $A800
EQU SADOGO
EQU SACOO
EQU $B100
EQU $BOOO
EQU $B500
EQU $B400
EQU 8B900
EQU 2B80OC
EQU $BDOO
EQU S£BCOO
EQU &£C000
EQU $C400
EQU sC800
EQU £C900
EQU $CCO0
EQU sD00O0
EQU $EOOO
EQU SFO000
PAGE

*
*

;ABSOLUTE MOVE

;RELATIVE MOVE

;ABSOLUTE LINE

;RELATIVE LINE

;ABSOLUTE RECTANGLE

;RELATIVE RECTANGLE

;ABSOLUTE POLYLINE

;RELATIVE POLYLINE

;ABSOLUTE POLYGON

;RELATIVE POLYGON

;CIRCLE CLOCKWISE

;CIRCLE COUNTER CLOCKWISE
;ELLIPSE CLOCKWISE

;ELLIPSE COUNTER CLOCKWISE
;ABSOLUTE ARC CLOCKWISE
;ABSOLUTE ARC COUNTER CLOCKWISE
;RELATIVE ARC CLOCKWISE
RELATIVE ARC COUNTER CLOCKWISE
;ABSOLUTE ELLIPSE ARC CLOCKWISE
;ABSOLUTE ELLIPSE ARC COUN CLOCKWISE
JRELATIVE ELLIPSE ARC CLOCKWISE
;RELATIVE ELLIPSE ARC COUN CLOCKWISE
;ABSOLUTE FILLED RECTANGLE
;RELATIVE FILLED RECTANGLE

;PAINTO ---> E = 0O
;PAINT1 ---> E = 1
;DRAW DOT

; PATTERN

;ABSOLUTE GRAPHIC COPY
JRELATIVE GRAPHIC COPY
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DEFINITION DRAWING PARAMETER REGISTER *
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COREGO
COREG1
CCOREG
ECOREG
RMASK

*

PRCOS5
PRCOS6
PRCO7

*

DRXMIN
DRYMIN
DRXMAX
DRYMAX

*

DRWPH
DRWPL

*

EQU £0800
EQU $0801
EQU 50802
EQU $0803
EQU 50804
PATTERN RAM CONTROL REGISTER
EQU $0805
EQU $0806
EQU £0807
AERA DEFINITION REGISTER
EQU $0808
EQU £0809
EQU £080A
EQU £080B
READ WRITE POINTER REGISTER
EQU $080C
EQU $080D

DRAWING POINTER REGISTER

;COLOR REGISTER O

;COLOR REGISTER 1

;COLOR COMPARSION REGISTER
;EDGE COLOR REGISTER

;MASK REGHISTER

;PATTERN POINT REGISTER
;PATTERN START POINT REGISTER
;PATTERN END POINT REGISTER

s XMIN
sYMIN
;s XMAY
; YMAX

;READ WRITE POINTER HIGH WORD
3" LOW WORD



PDPH EQU $0810 ;DRAWING POINTER HIGH WORD

PDPL EQU £0811 " LOW WORD

* CURRENT POINTER REGISTER

PCPH EQU $0812 ;CURRENT POINTER HIGH WORD

PCPL EQU $0813 ;" LOW WORD
PAGE
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* DEFINITION DER CONTROLLER COLOR TABELLEN

COLTR EQU INDEXT+8 ; TABELLE ROT
COLTG EQU INDEXT+12 ; TABELLE GRUEN
COLTB EQU INDEXT+16 ; TABELLE BLAU

LR RICE R R SR REEEEEEEEEEEEEREEEEEEEEEERREREEERERE R R R R R R EREEREREREREEREREERERSE]

* *
*  GRAPHIC FUNKTIONS ACRTC *
* FOR ALL FUNKTIONS THE PARAMETER ADRESS MUST BE GIVEN IN A2 *
* &
MODI DC.W $£0000
COMFILL DC.W £0000 ;X - COORDINATE
DC.W $0000 ;Y - COORDINATE
DC.W £0000 ;PP - PATTERN POINTER (PRO5)
SLSD DC.W £0000 ;SLANT AND SOURCE DIRECTION
SDSD DC.W $0000 ;SOURCE- AND DESTINATION SCAN
* ;DIRECTION
MM DC.W $0000 ;MODIFY MODE
PRA DC.W £0000 ;PATTERN RAM ADDRESS
+*
L 3
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% SUBROUTINE:  WRCOM
+  FUNKTION: WRITE COMMANDCODE TO AGC
*+  COMMAND-
+ EXTENSION:  --
*
* INPUT: DO : COMMANDCODE
*
- OUTPUT:  COMMANDCODE TO ACRTC
*
x+  INTERNAL: D1 :STATUS
*
+*
WRCOM: MOVEM  DO-D1/A0/A1,-(A7) ;STORE DO
LEA INDEXT (PC),AO
LEA INDEXT+4(PC),Al
WRC1 MOVE.W (A0),D1 ;READ STATUSREGISTER
BTST #5,D1 ;FIFO READY
BEQ WRC1
MOVE.W #FIFO, (AO) ;FIFO 1S DESTINATION
MOVE.W DO, (A1) ;WRITE COMMAND
MOVEM  (A7)+,D0-D1/A0/Al ;RESTORE DO
RTS ; RETURN

*
Ed

LEEESEREREEEREEEEEEEEEE FEREESEEE SRR EE R A ERE RS R ERERRERERE R RN EREREREREEREEEESERES;

* SUBROUTINE: WRPARA

* FUNKTION: WRITE COMMANDPARAMETER TO ACRTC
* COMMAND -

* EXTENSION: --

*



* INPUT: D1 :NUMBER OF PARAMETERS

* A2 :PARAMETERADRESS

* OUTPUT: PARMETER TO ACRTC

*

* INTERNAL: D2

*

*

WRPARA: MOVEM D1-D2/A0-A2,- (A7) ;STORE D1 AND A2
LEA INDEXT(PC), A0
LEA INDEXT+4(PC),Al
BRA.S WRPAZ

WRPA1l MOVE.W (AO0),D2 ;READ STATUSREGISTER
BTST #1,D2 ;FIFO READY
BE@Q WRPA1
MOVE.W (A2)+, (Al) ;WRITE PARAMETER

WRPA2 DBRA D1,WRPA1 ;DEKREMT NUMBER PARAMTERS
MOVEM (A7)+,D1-D2/A0C-A2 ;RESTORE DATA
RTS ;RETURN

PAGE
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* SCOLO: SET COLORREGISTER ©
* IN: D1 COLOR NUMBER

SCOLO: MOVEM DO-D2, - (A7)
MOVE.W #COREGO,DO ;SET COLOR REGISTER O
AND #$£000F, D1
MOVE.W D1,D2
LSL.W #4,D1

ADD bz,D1

LSL.W #4,D1

ADD D2,D1

LSL #4,D1

ADD bz,D1

BSR WRDPAR

MOVEM (A7)+,D0-D2

RTS
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* SCOL1: SET COLORREGISTER 1
* IN: D1 COLOR NUMBER

5COL1: MOVEM DO-D2,- (A7)
MOVE.W #COREG1,DO ;SET COLOR REGISTER 1
AND #$000F, D1
MOVE.W D1,D2
LSL.W #4,D1

ADD Dz,D1

LSL.W #4,D1

ADD bz,D1

LSL #4,D1

ADD Dz,D1

BSR WRDPAR

MOVEM (A7)+,D0-D2

RTS

B R R b e R R R T

* SECOL: SET EDGE COLORREGISTER
* IN: D1 COLOR NUMBER

SECOL: MOVEM DO-D2,- (A7)



MOVE.W #ECOREG,DO
AND #$000F,D1
MOVE.W D1,D2
LSL.W #4,D1

ADD D2,D1

LSL.W #4,D1

ADD Dz,D1

LSL #4,D1

ADD D2,D1

BSR WRDPAR
MOVEM (A7)+,D0-D2
RTS

Ed

;SET EDGE COLOR REGISTER

hhkhkhkhihkhhdhdhhhkrhhkrhhhkhhhhkrhdhihhhdhhdhdbhhhkdddddbhbhhdrhhbdbrbhddbdbhbhhbhbdbhhdddhddhddi

* SUBROUTINE: SSLANT

* FUNKTION: SET SLANT IN SLSD WORT (PATTERN)
* COMMAND-

* EXTENSION: -

+*

* INPUT: DO :SLANT
+

* OUTPUT: DO IN SLSD(BIT 11)

+*

* INTERNAL: D1 A2

*

*

*

SSLANT: MOVEM DO/D1/A2,- (A7)

CLR D1

LSL #8,D0

LSL #3,D0

MOVE.W #s07FF,D1

LEA SLSD(PC),A2
AND.W D1, (A2)

OR.W DO, (A2)

MOVEM (A7)+,D0O/D1/A2
RTS

*
e

;STORE DO AND D1
;SHIFT LEFT 8 BIT

;SET MASK
; LOAD SLSD ADRESS

;SET SLANT MODE IN SLSD
;RESTORE
; RETURN
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* SUBROUTINE: SESCDI

* FUNKTION: SET SCAN DIRECTION IN SLSD (PATTERN)
* COMMAND-

* EXTENSION: --

+*

* INPUT: DO :SCAN DIRECTION
*

* OUTPUT: DO IN SLSD IN SLSD (BIT 8 -10)

*

* INTERNAL: D1 Az

*

*

*

SESCDI: MOVEM DO/D1/A2,- (A7)

CLR D1

AND.W #£0007,D0
LSL #8,D0
MOVE.W #$0800,D1
LEA SLSD(PC),A2
AND.W D1, (AZ)
OR.W DO, (A2)

MOVEM (A7)+,D0O/D1/AZ
RTS

;STORE DO AND D1

;SHIFT LEFT 8 BIT
;SET MASK
; LOAD MODI ADRESS

;SET SCAN DIRECTION IN SLSD
; RESTORE
s RETURN
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*

SUBROUTINE:
FUNKTION:
COMMAND-

EXTENSION:
INPUT:
OUTPUT:

INTERNAL:

* % F * F * * * * * * *

SETSSD: MOVEM
CLR
AND.W
LSL
LSL
MOVE. W
LEA
AND . W
OR.W
MOVEM
RTS

*
*

SETSSD

SET SOURCE SCAN DIRECTION IN SDSD

DO
DO IN SDSD (BIT 11)

D1 A2

DO/D1/AZ,- (A7)
D1

#s0001,D0
#8,D0

#3,D0
#50700,D1
SDSD(PC) ,A2
D1, (A2)

DO, (A2)
(A7)+,D0/D1/A2

:SOURCE SCAN DIRECTION

;STORE DO AND D1

;BLANKED BIT 15 - 1
;SHIFT LEFT 11 BIT

;SET MASK
;LOAD SDSD ADRESS

;SET SSD MODE IN SDSD
;RESTORE
;RETURN
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*

SUBROUTINE:
FUNKTION:
COMMAND-

EXTENSION:
INPUT:
OUTPUT:

INTERNAL :

* o o * o+ ok A F * F * *

SETDSD: MOVEM
CLR
AND.W
LSL
MOVE.W
LEA
AND.W
OR.W
MOVEM
RTS
PAGE

*

SETDSD

SET DESTINATION SCAN DIRECTION IN SDSD

DO
DO IN SDSD (BIT 8 -10)

D1 A2

DO/D1/A2,- (A7)
D1

#s$0007,D0
#8,D0
#0800,D1
SDSD(PC) ,A2
D1, (A2)

DO, (A2)
(A7)+,D0O/D1/A2

:+DESTINATION SCAN DIRECTION

;STORE DO AND D1

;BLANKED BIT 15 - 3
;SHIFT LEFT 8 BIT
;SET MASK

; LOAD SDS5SD ADRESS

;SET DSD MODE IN SDSD
;RESTORE
;RETURN

khkhkhhhkhhhhkhhkhhhhkhdhhhdhhhkhrhhhhkhhkhhhhdhhdrhhrddhhhrdhrbhhhrddrhdhdbhdddhhdddhddhdrs

*

SUBROUTINE:
FUNKTION:
COMMAND -

EXTENSION:

INPUT:

OUTPUT:

* % * F F F % % *

INTERNAL:

SETMFY
SET MODIFY MODE IN MM

DO
DO IN MM (BIT 1-0)

D1 A2

:MODIFY MODE



*
*
*

SETMFY: MOVEM DO/D1/A2,- (A7)

CLR D1
AND.W  #80003,DO
MOVE.W #8FFFC,D1
LEA MM(PC),A2
AND.W D1, (A2)
OR.W DO, (A2)
MOVEM  (A7)+,D0O/D1/A2
RTS

Ed

E

*

* SUBROUTINE: SETPRA

*  FUNKTION:

+  COMMAND-

*+ EXTENSION:  --

*

* INPUT: DO

*

* OUTPUT: DO IN PRA (BIT 3

+*

x  INTERNAL: D1 A2

*

-

k3

SETPRA: MOVEM DO/D1/A2,- (A7)

;STORE DO AND D1

;BLANK OUT
;SET MASK
;LOAD MM ADRESS

;SET MODIFY MODE IN MM
;RESTORE

; RETURN
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SET PATTERN RAM ADDRESS IN PRA

:PATTERN RAM ADDRESS

- 0

;STORE DO AND D1

CLR D1
AND.W #2000F, DO
MOVE.W #&FFFO0,D1 ;SET MASK
LEA PRA(PC) ,A2 ;LOAD PRA ADRESS
AND.W D1, (A2)
OR.W DO, (A2) ;SET PATTERN RAM ADDRESS IN PRA
MOVEM (A7)+,D0O/D1/A2 ; RESTORE
RTS ;RETURN
PAGE
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* SUBROUTINE: SETAER
* FUNKTION: SET AERAMODE IN MODI-BYTE
* COMMAND-
* EXTENSION: -
*
* INPUT: Do :AERA MODE
-
* OUTPUT: DG IN MODI (BIT 7-5)
+*
* INTERNAL: D1 A2
*
-
*
SETAER: MOVEM DO/D1/A2,- (A7) ;STORE DO AND D1
CLR D1
LSL #5,D0 ;SHIFT LEFT 5 BIT
MOVE.W #$001F,D1 ;SET MASK
LEA MODI(PC),A2 ; LOAD MODI ADRESS
AND.W D1, (A2)
OR.W DO, (A2) ;SET AERA MODE IN MODI
MOVEM (A7)+,D0O/D1/A2 ;RESTORE
RTS : ; RETURN

*
*
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* SUBROUTINE: SETCOL

* FUNKTION: SET COLORMODE IN MODI-BYTE

* COMMAND -

* EXTENSION: --

*

* INPUT: DO : COLORMODE

+*

* OUTPUT: DO IN MODI (BIT 4-3)

*

* INTERNAL: D1

*

*

*

SETCOL: MOVEM DO/D1/A2,-(A7) ;STORE DO AND D1
CLR D1
LSL #3,D0 ;SHIFT LEFT 3 BIT
MOVE.W #s00E7,D1 ;SET MASK
LEA MODI (PC) ,A2 ;LOAD MODI
AND.W D1, (A2)
OR.W DO, (A2) ;SET COLORMODE IN MODI
MOVEM (A7)+,D0O/D1/A2 ;RESTORE
RTS ; RETURN
PAGE

&
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SUBROUTINE: SETOPM

*

*  FUNKTION: SET OPERATIONMODE IN MODI-BYTE
+  COMMAND-
*+ EXTENSION: --
*
* INPUT: DO :OPERATIONMODE
*
* OUTPUT: DO IN MODI (BIT 0-2)
+*
* INTERNAL: D1 '
*
+*
*
SETOPM: MOVEM  DO/D1/A2,-(A7) ;STORE DO AND D1
"~ CLR D1
MOVE.W #$00F8,D1 ;SET MASK
LEA MODI(PC),A2 ; LOAD MODI
AND.W D1, (A2)
OR.W DO, (A2) ;SET OPERATIONMODE IN MODI
MOVEM (A7)+,D0O/D1/A2 ;RESTORE
RTS ; RETURN

*

IR ER SR E R R R R E R R R R X R R EEEEREREREEREREREREEEEEREEEERES]

SUBROUTINE: SETMOD

*

* FUNKTION: INSERTS AERA-, COLOR- AND OPERATIONMODE IN THE
* COMMANDCODE
* COMMAND-
* EXTENSION:
*
* INPUT: DO :COMMANDCODE
-
* OUTPUT: DO :MODIFIERED COMMANDCODE
*
* INTERNAL:
*
* .
SETMOD: MOVEM A2,-(A7) ;s STORE A2
LEA MODI(PC),A2 ; LOAD MODI
OR.W (A2),DO ; INSERT MODI IN COMMANDCODE

MOVEM (A7)+,A2 ;RESTORE AZ



RTS

PAGE
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* SUBROUTINE: WRCONR
* FUNKTION: WRITE PARAMETER IN THE SELECTED CONTROL REGISTER
* COMMAND-
* EXTENSION: ---
*
* INPUT: DO tREGISTER NUMBER
* D1 : PARAMTER
* OUTPUT: REGISTER TO ACRTC ADRESSREGISTER
* PARAMETER ACRTC DATAREGISTER
* INTERNAL:
*
*
WRCONR: MOVEM DO-D1/A0/Al,- (A7)

E 4
*

LEA INDEXT(PC) ,A0Q

LEA INDEXT+4 (PC) ,Al

MOVE.W DO, (AO) ;REGISTER 1S DESTINATION
MOVE.W D1, (Al) ;WRITE PARAMETER

MOVEM (A7)+,D0-D1/A0/A1

RTS

AR R R R EEEEE R E R EE RS EREE R E R R R R R R IR R R R EE R R EREREEREEERERR]

* SUBROUTINE: RECONR
* FUNKTION: READ THE PARAMETER FROM THE SELECTED CONTROL REGISTER
* COMMAND-
* EXTENSION: ---
*
* INPUT: DO :REGISTER NUMBER
*
* OUTPUT: D1 :PARAMETER
*
* INTERNAL: D1
*
*
RECONR: MOVEM DO/AQ-Al,- (A7)
LEA INDEXT(PC) ,AQ
LEA INDEXT+4(PC) ,Al
MOVE.W DO, (AO) ;DESTINATION REGISTER
MOVE.W (Al1),D1 ;READ PARAMETER
MOVEM (A7)+,D0/A0-A1l
RTS
PAGE
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+ SUBROUTINE: WRDPAR
* FUNKTION: WRITE DRAWING PARAMETER INTO SELECTED DRAWING PARAMETER
* REGISTER
* COMMAND-
* EXTENSION: ---
*
* INPUT: DO :REGISTER NUMBER
* D1 :PARAMETER
* OUTPUT:
-
* INTERNAL:
*
*
WRDPAR: MOVEM DG-D2/A0-Al1, - (A7)
LEA INDEXT(PC) ,AO
LEA INDEXT+4(PC),Al
WRDP1 MOVE.W (AQ0),D2 ;READ STATUSREGISTER

BTST #1,D2 JWRITE FIFO READY



BEQ WRDP1
MOVE.W #FIFO, (AO)

MOVE.W DO, (A1) ;WRITE COMMAND
MOVE.W D1, (A1) ;WRITE PARAMETER
MOVEM (A7)+,DO-D2/A0-A1
RTS
E 3
E 3
hkhkhkhhhkhhhhhhhkhkrrhrhhAhrdhhhkhhkdhhdhhdhrhdhhdodrbrohdbhrbhdhbdhhdrhbrbdbdrhhbhddhbbhrdddtx
* SUBROUTINE: REDPAR
* FUNKTION: LOAD PARAMETER FROM SELECTED DRAWING PARAMETER REGISTER
* INTO THE READ FIFO
* COMMAND-
* EXTENSION: ---
L
* INPUT: DO :REGISTER NUMBER
*
* OUTPUT: D1 : PARAMETER
+*
* INTERNAL: D2
+*
+*

REDPAR: MOVEM DO/D2/A0C-Al, - (A7)

LEA INDEXT (PC), A0
LEA INDEXT+4 (PC), Al
BSR.S  CLFIFO ;CLEAR READ FIFO
MOVE.W #FIFO, (AO) ;FIFO IS DESTINATION
MOVE.W DO, (A1) ;WRITE REGISTER READ COMMAND
MOVE.W (A1),D1 ;READ PARAMETER FROM FIFO
MOVEM  (A7)+,D0/D2/A0-A1l
RTS
PAGE
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* SUBROUTINE: RFIPAR
*  FUNKTION: READ PARAMETERS FROM READ FIFO
* (BE SURE )
%+ COMMAND-
*+ EXTENSION:  ---
*
* INPUT: A2 :PARAMETER LIST
o+
* OUTPUT:  WRITE THE CONTENTS OF READ FIFO INTO THE PARAMETERLIST
+*
+  INTERNAL: D1
*
*

RFIPAR: MOVEM D1/A0-A2,- (A7)

LEA INDEXT (PC), AC
LEA INDEXT+4(PC) ,Al
RFST MOVE.W (A0),D1 ;READ STATUS REGISTER
BTST #2,D1 ;READ FIFO EMPTY
BEQ.S RFEND
MOVE.W (Al),(A2)+ ;
BRA RFST
RFEND MOVEM (A7)+,D1/A0-A2
RTS

*
*

L R O R R R TR R R R R R EREEREEREEEEESE]

SUBROUTINE: CLFIFO

*

* FUNKTION: SET AND RESET THE ABORT-BIT IN THE COMMAND CONTROL REGISTER
* AFTER EXECUTION THE READ FIFO AND THE WRITE FIFO WILL BE

* CLEARED

* COMMAND -

* EXTENSION: -—-



* INPUT: --

*

* OUTPUT: --

+*

* INTERNAL: DO D1 D2
*

*

CLFIFO: MOVEM DO-D2,- (A7)

MOVE.W #CCR,DO ;LOAD REGISTER NUMBER
BSR RECONR ;READ CONTROL REGISTER
MOVE.W #88000,D2 ;LOAD MASK

OR.W D2,D1 ;SET ABORT BIT

BSR WRCONR ;WRITE CONTROLREGISTER
MOVE.W #87FFF,D2 ; LOAD MASK

AND.W b2,D1 ;RESET THE ABORT BIT
BSR WRCONR ;WRITE CONTROL REGISTER
MOVEM (A7)+,D0-D2

RTS

PAGE
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*+ SUBROUTINE:  WPARAM
*  FUNKTION: WRITE DATA TO THE PATTERN RAM
+  COMMAND-
*+ EXTENSION:  PRA :PATTERN RAM ADDRESS
+*
* INPUT: DO :COMMAND CODE
* D1 :NUMBER OF WORDS
* AZ :PARAMETER ADDRESS
* OUTPUT:
*
*+  INTERNAL:
+*
*
WRPLIS DS.W 16
WPARAM: MOVEM  DO-D3/A2/A3/A4,-(A7)
LEA PRA(PC),A3
MOVE.W (A3),D2
OR.W D2,DO ; INSERT COMMAND EXTENSION
~ MOVE.W D1,D3 ;SAVE NUMBER OF WORDS
WER1 LEA WRPLIS(PC),A3 ;LOAD PATTERN LIST ADDRESS
MOVEA.L A3,A4
MOVE.W D3, (A3)+ ;WRITE ORIGN NUMBER OF WORDS
MOVE.W D1,D3 ;LOOP COUNTER TO D3

BRA.S WPLPZ
WPLP1 MOVE.W (A2)+, (A3)+

WPLP2 DBRA D3,WPLP1 ; DEKREMENT AND JUMP
MOVEA.L A4,A2 37777777777
BSR WRCOM ;WRITE COMMAND
ADD.W #1,D1
BER WRPARA ;WRITE PARAMETER
MOVEM (A7)+,D0-D3/A2/A3/A4
RTS
*
*
*
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* SUBROUTINE: RPARAM
* FUNKTION: READ DATA FROM THE PATTERN RAM
* COMMAND - :
* EXTENSION: PRA
*
* INPUT: DO :COMMAND CODE
* D1 :NUMBER OF WORDS TO BE READ



* OUTPUT: A2 :

* INTERNAL:

*

*

LERAM DC.W £0000 ;PARAMETER ADDRESS
PRLIST DS.W 16 ;RESERVE 16 WORD

RPARAM: MOVEM DO-D2/A2/A3, - (A7)

BSR CLFIFO ;CLEAR FIFO
LEA PRA(PC),A3 ; LOAD COMMAND EXTENSION ADDRESS
MOVE.W (A3),D2
OR.W D2,D0 ; INSERT COMMAND EXTENSION
LEA LERAM(PC) ,A2 ; LOAD PARAMETER ADDRESS
MOVE.W D1, (A2) ;
BSR WRCOM ;WRITE COMMAND
MOVE.W #1,D1 ;ONE PARAMETER TO BE WRITTEN
BSR WRPARA ;WRITE PARAMETER
LEA PRLIST(PC),A2 ;LOAD PARAMETERLIST ADDRESS
BSR RFIPAR ;READ OUT READ FIFO
MOVEM (A7)+,D0O-D2/A2/A3
RTS
PAGE
E 3
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+ SUBROUTINE: CLPATT
* FUNKTION: CLEARED THE PATTERN
* COMMAND -
* EXTENSION:
*
* INPUT: --
*
* OUTPUT: --
*
* INTERNAL: A2 DO D1
*
*

CLPATT: MOVEM DO/D1/A2,- (A7)

LEA PRAMO(PC) ,AZ
MOVE.W #WPTN,DO
MOVE.W #16,D1
BSR WPARAM
MOVEM (A7)+,D0O/D1/A2
RTS
PAGE
Ed
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* SUBROUTINE: CPMOVE
* FUNKTION: MOVED CURRENTPOINTER ABSOLUT OR RELATIVE
* COMMAND-
* EXTENSION: -
*
* INPUT: Do :COMMANDCODE
* AZ :PARAMETERADRESS
* OUTPUT: COMMANDCODE --> ACRTC
* PARAMETER --> ACRTC
* INTERNAL: D1
*
*
CPMOVE: MOVEM DO-D1/A2,- (A7)
BSR WRCOM ;WRITE COMMAND
MOVE.W #2,D1 ;NUMBER OF PARAMETERS
BSR WRPARA ;WRITE PARAMETERS

MOVEM (A7)+,D0O-D1/A2



RTS
*
*

LEARE R R E R SRR R S R R R R e I E R EEE R R R R

*

SUBROUTINE:
FUNKTION:
COMMAND-

EXTENSION:

INPUT:

*

*

*

*

*

*

* OUTPUT:
*

* INTERNAL:
*

*

L

INREC MOVEM
BSR
BSR

MOVE.W

BSR
MOVEM
RTS
PAGE

&

LINREC

DRAW AN ABSOLUTE OR RELATIVE LINE OR RECTANGLE

AERA - COL - OPM

DO

A2

COMMANDCODE --> ACRTC
PARAMETER --> ACRTC
D1

DO-D1/A2,- (A7)
SETMOD

WRCOM

#2,D1

WRPARA
(A7)+,D0-D1/A2

: COMMANDCODE
:PARAMETERADRESS
FIFO
FIFO

; INSERT COMMANDEXTENSION
;WRITE COMMAND

; NUMBER OF PARAMETERS
;WRITE PARAMETER

LA R R SRR R EE SRR R E R EEREEEE R R R R R EE R R R R EEE R R R EEEE R R R R R R R R R R R R RN

*

SUBROUTINE:
FUNKTION:
COMMAND-

EXTENSION:
INPUT:
OUTPUT:

INTERNAL:

* 0k F 4 Ok * * * * * *

POLYLG: MOVEM
BSR
BSR

MOVE.W

MULU
ADD.VW
BSR
MOVEM
RTS

SUBROUTINE:
FUNKTION:
COMMAND -

EXTENSION:
INPUT:
QUTPUT:

INTERNAL:

* F ok ok * * F * * * * F* * * #

DCIRCL: MOVEM
BSR

BSR

MOVE.W

POLYLG

DRAW AN ABSOLUTE OR RELATIVE POLYLINE OR POLYGON

AERA - COL - OPM

DO

A2

COMMANDCODE --> ACRTC
PARAMETER --> ACRTC

D1

DO-D1/A2,- (A7)
SETMOD

WRCOM

(A2),D1

#2,D1

#1,D1

WRPARA
(A7)+,D0O-D1/A2

DCIRCL

: COMMANDCODE
:PARAMETERADRESS
FIFO
FIFO

; INSERT COMMANDEXTENSION
;WRITE COMMAND

;NUMBER OF POINTS --> D1

;%2 --> NUMBER OF PARAMETERS

;WRITE PARAMETERS

LEREEE S S SRR EEEEE SRS EEEEXERSEEEREERREEERERERERERRERRE R R R EERREEREEREERERESES]

DRAW CIRCLE CLOCKWISE OR COUNTERCLOCKWISE

AERA - COL - OPM
DO

Az
COMMANDCODE
PARAMETER

D1

-
-——>

ACRTC
ACRTC

DO-D1/A2,-(A7)
SETMOD

WRCOM

#1,D1

; COMMANDCODE

; PARAMETERADRESS
FIFO
FIFO

; INSERT COMMANDEXTENSION
;WRITE COMMAND
; NUMBER OF PARAMETER



BSE WRPARA ;WRITE PARAMETER
MOVEM (A7)+,D0O-D1/A2 ; RESTORE
RTS
PAGE
%
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* SUBROUTINE: DELLIP
* FUNKTION: DRAW A ELLIPSE CLOCKWISE OR COUNTERCLOCKWISE
* COMMAND-
* EXTENSION: AERA - COL - OPM
*
* INPUT: DO : COMMANDCODE
* A2 s PARAMETERADRESS
* OUTPUT: COMMANDCODE --> ACRTC FIFO
* PARAMETER --> ACRTC FIFO
* INTERNAL: D1
*
*
DELLIP: MOVEM DO-D1/A2,- (A7)
BSR SETMOD ; INSERT COMMANDEXTENSION
BSR WRCOM ;WRITE COMMAND
MOVE.W #3,D1 ; NUMBER OF PARAMETERS
BSR WRPARA ;WRITE PARAMETER
MOVEM (A7)+,D0-D1/A2 ;RESTORE
RTS

*
*

LR R R R EESEREE SRR R E R E R R EEEEEEE R R R R R R R EE R EREREEE LR R RN R R

* SUBROUTINE: RLARC
* FUNKTION: DRAW CLOCKWISE OR COUNTERCLOCKWISE AN ABSOLUTE OR RELATIVE
* ARC
* COMMAND-
* EXTENSION: AERA - COL - OPM
*
* INPUT: DO : COMMANDCODE
* A2 :PARAMETERADRESS
* OUTPUT: COMMAND --> ACRTC FIFO
* PARAMETER--> ACRTC FIFO
* INTERNAL: D1
*
+*
RLARC: MOVEM DO-D1/A2,- (A7)
) BSR SETMOD ; INSERT COMMANDEXTENSION
BSR WRCOM ;WRITE COMMAND
MOVE.W #4,D1 ;NUMBER OF PARAMETERS
BSR WRPARA ;WRITE PARAMETER
MOVEM (A7)+,DO-D1/A2
RTS
PAGE

*

LA R R ER E R E R R R R R R R R R E R R EE R EREEEEEEEEEREREERER]

«+ SUBROUTINE:  ELLARC
+  FUNKTION: DRAW CLOCKWISE OR COUNTERCLOCKWISE AN ABSOLUTE OR RELATIVE
N ELLIPSE ARC
%+  COMMAND-
+ EXTENSION:  AERA - COL - OPM
*
" INPUT: DO : COMMANDCODE
* A2 : PARAMETERADRESS
* OUTPUT:  COMMAND --> ACRTC FIFO
* PARAMETER--> ACRTC FIFO
+  INTERNAL: D1
*
*
ELLARC: MOVEM  DO-D1/A2,-(A7)
BSR SETMOD ; INSERT COMMANDEXTENSION



BSR WRCOM ;WRITE COMMAND

MOVE.W #6,D1 ;NUMBER OF PARAMETERS
BSR WRPARA ;WRITE PARAMETER
MOVEM (A7)+,DO-D1/A2
RTS
khhkhAhAR A AR AR Ak hAA A AA R kA A AR dhhhhhkhrthhdhhdbhhhbhhddhdhhhhhhhrhdhhrdkhhdhdhrh
*+ SUBROUTINE: FILREC
* FUNKTION: FILLS AN ABSOLUTE OR RELATIVE RECTANGULAR AREA SPECIFIED
* WITH CP AND COMMAND PARAMETER WITH THE FIGURE PATTERN STORED
* IN THE PATTERN RAM
* COMMAND-
* EXTENSION: AERA - COL - OPM
*
* INPUT: DO :COMMANDCODE
* A2 : PARAMETERADRESS
* QUTPUT: COMMAND --> ACRTC FIFO
* PARAMETER --> ACRTC FIFO
* INTERNAL: D1
*
FILREC: MOVEM DO-D1/A2,- (A7)
BSR SETMOD ; INSERT COMMANDEXTENSION
BSR WRCOM . ;WRITE COMMAND
MOVE.W #2,D1 ;NUMBER OF PARAMETER
BSR WRPARA ;WRITE PARAMETER
MOVEM (A7)+,D0O-D1/A2
RTS
*
kkhhkhkrhkhhkhhhhhhhhkhhhrkh kA hhkdhrhdhhhhhhhhhhhrhhhhdhhkdhhhhhkkhrdhrhkdhhhkhhddhdrh
* SUBROUTINE: FILL
* FUNKTION: FILLS A CLOSED AEREA SURROUNDED BY EDGE COLOR DEFINED IN
* THE PARAMETERREGISTER (EDG) USING THE FIGURE PATTERN
* SPECIFIED IN THE PATTERN RAM
* COMMAND-
* EXTENSION: AERA (COL-MODE MUST SPECIFIED 00)
* (OPM-MODE MUST SPECIFIED 000)
* E EGDECOLOR INCLUDED IN THE COMMANDCODE
* INPUT: DO COMMANDPARATER
* A2 PARAMETERADDRESS
* QUTPUT: COMMAND --> ACRTC FIFO
* . PARAMETER --> ACRTC FIFO
* INTERNAL:
*
FILL: MOVEM DO-D2/A0/A2,- (A7)
LEA INDEXT (PC),AO ;GET ADRESSREGISTER ADDRESS
LEA COMFILL(PC) ,A2 ; LOAD PARAMETERLIST FOR COMPLEX
* ;FIGURE PAINTING
BSER SETMOD ; INSERT COMMANDEXTENSION
MOVE.W #S$FFEO,D1 ; LOAD MASK
AND.W D1,D0O ;MASK COMMANDCODE
BSR CLFIFO ;CLEAR FIFO
FILSTA BSR WRCOM JWRITE COMMAND
CLR.L D2 ;CLEAR D3
RAGAIN MOVE.W (AO0),D2 ;READ STATUSREGISTER
BTST #2,D2 ;READ FIFO READY
BNE.S REFIFO ;YES --> READ FIFO
BTET #5,D2 ; COMMAND END
BEQ RAGAIN ;NO --> READ AGAIN
BRA.S FILEND ; COMMAND END
REFIFO - BSR RFIPAR ;READ FIFO
MOVE.W 4(A2),D1 ;LOAD PP -~> D1
MOVE.W #PRCOS5,DO ;LOAD PATTERN RAM CONTR.REG (PRO5)
BSR WRDPAR ;SPECIFY THE PATTERN POINT

MOVE.W #AMOVE,DO ; LOAD ABSOLUTE MOVE



BSR CPMOVE ;SPECIFY THE START POINT

BRA FILSTA ;FILL THE AERA
FILEND MOVEM (A7)+,D0-D2/A0/A2

RTS

PAGE
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khhkhhhhhhhhhhhhhkhrdhrxhhrRA A A hdh Ak A kb hdhhhrhhhohhhhhkdhhhdhbdhhhhkhhrhhhdhhhhbhhhdhdhkk

SUBROUTINE: SETDOT

*

* FUNKTION: MARKS A DOT ON THE COORDINATE WHERE THE CP POINTS
* COMMAND-

* EXTENSION: AERA - COL - OPM

+*

* INPUT: DO : COMMAND CODE
*

* OUTPUT:

*

* INTERNAL:

*

*

SETDOT: MOVEM DO, - (A7)

BSR SETMOD ; INSERT COMMAND EXTENSION
BSR WRCOM ;WRITE COMMAND

MOVEM (A7)+,DO0

RTS

ES
*

LA R R R R R RS EREEEEEEEEEEEEEEEE SR EEEREEE X R R LR R R R R R R R R R R

* SUBROUTINE: PATDRA

* FUNKTION: DRAW PATTERN ONTO THE RECTANGULAR AERA SPECIFIED BY THE
* CURRENT POINTER AND BY THE PATTERN SIZE

* COMMAND-

* EXTENSION: AERA - COL - OPM

* SL :SLANT (BIT 11 )
* SD :SOURCE DIRECTION (BIT 10 - 8)
*

* INPUT: DO :COMMAND CODE

* A2 :PARAMETERADDRESS

* OUTPUT:

* .

* INTERNAL:

*

*

PATDRA: MOVEM DO-D1/A2/A3,- (A7)

MOVEA.L A2,A3 ; STORE PARAMETERADDRESS
BSR SETMOD ; INSERT COMMAND EXTENSION
LEA SLSD(PC),A3 ;LOAD SL AND SD EXTENSION ADDRESS
MOVE.W (A3),D1
OR.W D1,DO ; INSERT COMMAND EXTENSION EXCEPT
* ;AERA - COL - OPM MODE
BSR WRCOM ;WRITE COMMAND
MOVE.W #1,D1 ;NUMBER OF PARAMETER
BSR WRPARA ;WRITE PARAMETER
MOVEM  (A7)+,DO-D1/A2/A3
RTS
PAGE
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+ SUBROUTINE:  GRACPY
*  FUNKTION: COPIES A RECTANGULAR AREA SPECIFIED BY THE ABSOLUTE OR
* RELATIVE COORDINATES TO THE ADDRESS SPECIFIED BY THE
* CURRENT POINTER (CP)
%+  COMMAND- :
*+ EXTENSION: AERA - COL - OPM
* s :SOURCE SCAN DIRECTION (BIT 11)
* DSD :DESTINATION SCAN DIRECTION (BIT 10-8
k3

INPUT: Do :COMMAND CODE



* :PARAMETERADDRESS

* OQUTPUT:

*

* INTERNAL:

-

*

GRACPY: MOVEM DO-D1/A2/A3,-(A7)
MOVEA.L A2,A3 ;STORE PARAMETERADDRESS
BSR SETMOD ; INSERT COMMANDEXTENSION
MOVE.W #s8FFC7,D1 ;LOAD MASK
AND.W D1,DO0O ;MASK COMMAND CODE
LEA SDSD(PC) ,A3 ;LOAD EXTENSION ADDRESS
MOVE.W (A3),D1 ;
OR.W D1,DO ; INSERT EXTENSION S AND DSD
BSR WRCOM ;WRITE COMMAND
MOVE.W #4,D1 ; NUMBER OF PARAMETER
BSR WRPARA ;WRITE PARAMETER
MOVEM (A7)+,D0O-D1/A2/A3
RTS
PAGE
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* *
* ASSEMBLER INTERFACE DRIVER ACRTC *
* *

IR R R R R ERE S E R R EE E R R REEREEEEEE R R R R R R R E R R R R ERRRR R R R R E R R R EREEREERSEREREEENERSEXEREESESESE:RS]

LE R EEEERESEEESEESEEEEEEEREEEREEREEEERERREEREREREERS EREEREEZJRZEJRZSERJREZESEZEEEREEE X EEE LR

+ SUBROUTINE:  OPOINT

+  FUNKTION: ASSOCIATES A LOGICAL X - Y SCREEN WITH PHYSICAL FRAME
* BUFFER ADDRESS

* INPUT: DO :SCREEN NUMBER

* D1 :X - COORDINATE

* D2 :Y - COORDINATE

* OUTPUT:

+*

*  INTERNAL:

+*

*

EEREEERSEEEEEEEREEEEEEEE SRR SRS EREEEEREEEREEEREEEEEREREEREEREEREEEEEREREEEEREERSESSE

OPOINT: MOVEM DO-D7/A2/A3,- (A7)

LEA BILDPA(PC) ,A2 ; LOAD DISPLAY PARAMETER
MOVE.L (A2)>+,D3 ;PIXEL PER LINE (FRAME)
DIVU #4,D3 ;IN WORD PER LINE
MOVE.L (A2)+,D4 ; NUMBER OF RASTERS (FRAME)
MOVE.L (A2),D5 ;DISPLAY START ADDRESS
MULU b2,D3

DIVU #4,D1 ;X COORDINATE IN WORDS
AND.L #30000FFFF, D1 ;REST AUSBLENDEN

ADD.L D1,D3 ;PHYSICAL ADDRESS
MOVE.L D3,Dé6

DIVU #4,D6 ;

LER.L #8,D6



ORGPAR

ORGRWD

BILDPA

*

ORIGSAV

LSR.L #8,D6 ;PIXEL IN WORD (DPD)

AND.L #sC,D6 ;MASKED

ADD.L D5,D3 ;PLUS DISPLAY START OFFSET
LSL.L #4,D3 ;

OR.L be,D3 ; INSERT DPD

AND.L #$OO0FFFFFF, D3
MOVE.L #30,D7
LSL.L D7.,DO

OR.L DO,D3 ; INSERT SCREEN NUMBER

LEA ORGRWD(PC) ,A3

LEA ORGPAR(PC) ,A2 ;NULL POINT

MOVE.W D3,2(A3)

MOVE.W D3,2(A2) ;STORE DPL

SWAP D3 ;

MOVE.W D3, (A3)

MOVE.W D3, (A2) ;STORE DPH

MOVE.W #ORIG,DO

BSR CPMOVE ;SET ORIGN

MOVEM.L (A7)+,DO-D7/A2/A3

RTS

DC.W £0000 ; DPH

DC.W £0000 ;DPL

DC.W $0000 ;DGH

DC.W £0000 .DPL

DC.L 1536 ;PIXEL PER LINE

DC.L 1200 ;NUMBER OF RASTER

DC.L 812AC0 ;DISPLAY START ADDRESS
AR X R R EE R EEEE R E R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R EREREEREEEEE]

SAVE ORIGN

EVEN

DC.W £0000

DC.W s0000

SAVORG:

MOVEM.L A4/A3,-(A7)
LEA ORGPAR(PC) ,A4
LEA ORIGSAV(PC),A3
MOVE.W (A4)+, (A3)+
MOVE.W (A4),(A3)
MOVEM.L (A7)+,A4/A3
RTS

LR E R R R EEEEEEEE R EE RS EREE R R EE R R E R R R EEEEEE R R IR R R R EE R R R EREEEEEEE RS LR

*

DSCLPA

DSCLEAR

CLEAR SCREEN
DC.W $0,8FF,s320

MOVEM.L DO-D2/A2,- (A7)
MOVE.L #1,DO

MOVE.L #0,D1

MOVE.L #800,D2

BSR OPOINT

LEA ORGRWD (PC) ,AZ
MOVE.W #DRWPH,DO
MOVE.W (A2)+,D1

BSR WRDPAR
‘MOVE.W #DRWPL,DO
MOVE.W (A2),D1

BSR WRDPAR

MOVE.W #CLR,DO
BSR WRCOM



MOVE.W #3,D1

LEA DSCLPA(PC) ,A2
BSR WRPARA

LEA ORIGSAV(PC) ,A2
MOVE.W #ORIG,DO

BSR CPMOVE

MOVEM.L (A7)+,D0O-D2/A2
RTS

AR R R R R R EE R R R EEEREERE R R R R R R IR EE R R AR R R LR R SRR EE R R

* SUBROUTINE: ABMOVE

* FUNKTION: ABSOLUT MOVE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

LER EREEEERE R E R R R R R R R R R R R R R R R R R R R R KRR R RN

ABMOVE: MOVE.W #AMOVE,DO
BSR CPMOVE
RTS

EEERE R EEREE R R EE R X R R R R R R R R R R R R R R R R R R R R

* SUBROUTINE: REMOVE

* FUNKTION: RELATIVE MOVE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

Akhkhhhkhhkdhdhhkhhdhhdhhhhhhhhdhhdrhrthhhhhhhdhdbhhdhrdhddrbrhbdhddrbhhbhhdhdbrdbdbrrhbhddidtd

REMOVE: MOVE.W #RMOVE,DO
BSR CPMOVE
RTS

LR R R R R R R R R R R R R R R R EEEEE R EREREEEREE SRR

* SUBROUTINE: ABLINE

* FUNKTION: DRAW AN ABSOLUT LINE

*

* INPUT: A2 :PARAMETER ADDRESS
-+

* OUTPUT:

*

* INTERNAL:

*

*

L R R R R R E LR R R R L LR R EE R EREEEEE SRR

ABLINE: MOVE.W #ALINE,DO
BER LINREC



RTS

LA RS R R EE E R E R E R R R R R R R R R R R R R R R R R R EE R R R R R RS EE R R R EREEEREERESEEEREREEEEEERESES]

* SUBROUTINE: RELINE

* FUNKTION: DRAW A RELATIVE LINE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

LA AR EREEER EEEE R E R E R R R R R R R R R R R R R R RS R R R R R R R R RS R R R R EEE RN

RELINE: MOVE.W #RLINE,DO
BSR LINREC
RTS

khkhkhkhkhkhkhhkhhkhkhhkhkhhhhhrdhhhkhkdhhdhhdhhkhkhhhhhhhkhrdhhhkhhhhrhrhdrhdrddhhrhrhdbhdrdbhhhhhddr

* SUBROUTINE: ABRECT

* FUNKTION: DRAW AN ABSOLUT RECTANGLE

*

* INPUT: A2 : PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

hhkhkhkhhhhkhhhhhhhkhhhhhkhkhkdhhkdrdkdrdhdrthhrbhrbhbhrhdbhrrbhhbhhbdhdhbddhbdhdddhbdtrhddhddhd

ABRECT: MOVE.W #ARCT,DO
BSR LINREC
RTS

I E X EEREE R R E R E R R R R E R R R E R E R R E R E R R R R S R E R R R R E R R R R E R RS R R EREEREEEEREEREESEEESSERES]

* SUBROUTINE: RERECT

* FUNKTION: DRAW A RELATIVE RECTANGLE

: INPUT: Az :PARAMETER ADDRESS
: OUTPUT:

: INTERNAL:

RERECT: MOVE.W #RRCT,DO
BSR LINREC



RTS

LE RS E R RS AR EEEEEEEE SR EEEEEE SRR RERX RS ERERRRERERERRXERERR R ERRRRERE R R R R RS KR

* SUBROUTINE: ABPOLL

* FUNKTION: ABSOLUT POLYLINE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

LA S AR R R RS SR EEEREEEEEEREEEEREEEEREEEERREREREREEER R RREEREREEEREREREELERREEREREEESZEEREZES.]

ABPOLL: MOVE.W #APLL,DO
BSR POLYLG
RTS

EEE S SRS EEEEEEEEEEEEEEEEEREEESEEEEREREER SRR EEEREREEREREERERESESERESRSZESESEZES.

* SUBROUTINE: REPOLL

* FUNKTION: RELATIVE POLYLINE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

. .

*

khkhhhhhhkhhthkdhhhhhhhhhkhhrbrhhdrhhhhhhhhbrhrdhrhhkhbhhkdddrbddhhdbrhbhhhhrddhhhdrs

REPOLL: MOVE.W #KRPLL,DO
BSR POLYLG
RTS

EA kA Ak kAR ko kA Rk kkk kA h Ak kA A bk Ak AAA AN d A A A A A Ak bk hhhhhhhkdhh ok dhd bk h kA d ko kb dh
* SUBROUTINE: ABPOLG

* FUNKTION: ABSOLUT POLYGON

*

* INPUT: A2 : PARAMETER ADDRESS
-

* OUTPUT:

*

* INTERNAL:

*

*

LER R R R R R R R R R R R E R R E R R E RS ERE R EEEEREREREEEREEREEEER]

ABPOLG: MOVE.W #APLG,DO
BSR POLYLG



RTS

LA AR R EREEEREEEEEEEREEEEE S EESE R EEEEE R R EEEERE SRR R EEE R EEEEEEE R R EREREEEERZSESEXEZE]

* SUBROUTINE: REPOLG

* FUNKTION: RELATIVE POLYGON

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

LA R R E R R SR SRS SR EREEER R E X R X R R R R R R R R R RS ERE SRR E R E R E RS EE R R KR EEEREJREEXEEX

REPOLG: MOVE.W #RPLG,DO
BSR POLYLG
RTS

AR SRS EREERELEREESEEESE ST EE AR R EEE R SR R R R E R ERAEREREAREREERERRXRREREREER SRR ERERER

SUBROUTINE: CIRCLE
FUNKTION: DRAW A CIRCLE
INPUT: A2 :PARAMETER ADDRESS
D1 :DRAWING DIRECTION
:D1 1 CLOCKWISE

Hon

:D1 0 COUNTERCLOCKWISE

OUTPUT:

INTERNAL:

* * * F * F * * * F * *

LA AR R R R AR SRR R EE RS A EEE R AR R R R EREREREEREEEERREREREREREREEREEREEREREER:ERESEXERSEZX]

CIRCLE: CMP #1,D1 ;COMPARE DRAWING DIRECTION
BNE.S CIR1
MOVE.W #CRCL1,DO ;CLOCKWISE
BRA.S CIRZ
CIR1 MOVE.W #CRCLO,DO ; COUNTERCLOCKWISE
CIR2 BSR DCIRCL ;DRAW
RTS

LA R E S EREEEESESEEEEREEEEEEEE R R R ER R R E SRR E R R R E R R R EEEEEEEREREEREREEER SR SRR RS

* SUBROUTINE: ELLIPS

* FUNKTION: DRAW AN ELLIPSE CLOCKWISE OR COUNTERCLOCKWISE
*

* INPUT: A2 :PARAMETER ADDRESS

* D1 :DRAWING DIRECTION

* :D1 = 1 CLOCKWISE

* :D1 = 0 COUNTERCLOCKWISE
* OUTPUT:

*

* INTERNAL:

*

*

hhkhhhkhkhhkdhhkhhkhhdbhhrhrhrhrdhhdbrdrrdthdhbdbhddrbdbhrrbrhhdbdhbdddhdrdhhbrbdhhbhrhdhddhdhd



ELLIPS:

ELL1
ELL2

CMP
BNE.S
MOVE.W
BRA.S
MOVE.W
BSR
RTS

#1,D1
ELL1
#ELPS1,DO
ELL2
#ELPSO,DO
DELLIP

R R R R R R R R R R R X X X A R ER R R

ABCARC:

ACARC1
ACARC2

+ SUBROUTINE:
«  FUNKTION:
*
* INPUT:
*
*
*
* OUTPUT:
*
+  INTERNAL:
*
*

CMP
BNE.S
MOVE.W
BRA.S
MOVE. W
BSR
RTS

ABCARC

DRAW AN ABSOLUTE CIRCLE ARC CLOCKWISE OR COUNTERCLOCKWISE
A2 :PARAMETER ADDRESS

D1 :DRAWING DIRECTION

:tD1 = 1 CLOCKWISE
:D1 = 0 COUNTERCLOCKWISE

LR R R R R R SRS EIEE RS IR EREXERERSERER R R EREREREEEREEERERRERERZRESERESRZEZEEXEEREEEZREZES]

#1,D1
ACARC1
#AARC1,DO
ACARC2
#AARCO,DO
RLARC

EEA R R R R R LS EEEEEESEEEEEEEEEEERESEEIESEEERERERERRE R EREEREEE R EEERERERZERESZESESEZESX.]

*

RECARC:

RCARC1
RCARC2

* SUBROUTINE:
%+  FUNKTION:
*
* INPUT:
+*
*
+*
* OUTPUT:
+*
% INTERNAL:
*

CMP
BNE.S
MOVE.W
BRA.S
MOVE. W
BSR
RTS

RECARC

DRAW A RELATIVE CIRCLE ARC CLOCKWISE OR COUNTERCLOCKWISE
A2 :PARAMETER ADDRESS

D1 :DRAWING DIRECTION

:D1 = 1 CLOCKWISE
:D1 = 0 COUNTERCLOCKWISE

AR R R EEEEREREEEEEEEEEEEEEEEEEEEEE R EE EREER R EEEEEEEEEEEEEREREREEE R EREEEEREE SRR

#1,D1
RCARC1
#RARC1,DO
RCARC2
#RARCO, DO
RLARC

AR R E R ERE R EEEEREEEEREEEEEEE R E R R R R RS R R R EEE R R R EEREEESE R

*

* * *

SUBROUTINE:
FUNKTION:

INPUT:

ABEARC
DRAW AN ABSOLUTE ELLIPS ARC CLOCKWISE OR COUNTERCLOCKWISE

A2 :PARAMETER ADDRESS



*
*
*
* OUTPUT:
*
%« INTERNAL:
*
*

D1 :DRAWING DIRECTION
:D1 = 1 CLOCKWISE
:D1 = 0 COUNTERCLOCKWISE

LR E R ERE SRR SRR R R EEEERE R R EEREERERE R R RS R R R R RRRRRERE R E R EREEER EREEERERESZE]

ABEARC: CMP
BNE.S
MOVE.W
BRA.S
MOVE.W
BSR
RTS

AECR1
AECR2

#1,D1
AECR1
#AEARC1,DO0O
AECRZ2
#AEARCO, DO
ELLARC

IR R R R R X EE X E R R R R R R R R R R R R R R LR E R R R R R E R R X R LR

* SUBROUTINE:
* FUNKTION:
*
* INPUT:
*
*
*
* OUTPUT:
*
* INTERNAL:
*
%

REEARC: CMP
BNE.S
MOVE.W
BRA.S
MOVE.W
BSR

RTS

RECR1
RECR2

REEARC
DRAW A RELATIVE ELLIPS ARC CLOCKWISE OR COUNTERCLOCKWISE
A2 :PARAMETER ADDRESS
D1 :DRAWING DIRECTION
:D1 = 1 CLOCKWISE
:D1 = 0 COUNTERCLOCKWISE

hkhkkhkAhkhkdhkdhkhkhkhrrhhhhhkhrhhhhhhhhhhhhhhhhhhhhhhrhdhhhdhhhhhdhthoddkdhdhdhhhdhdddkd

#1,D1
RECR1
#REARC1,DO
RECRZ2
#REARCO, DO
RLARC

LA R E R R E R EEE RS EE R SRR IR SRR E R R R R R R R R R R R R R R EREEE R EREE R RS

SUBROUTINE:
FUNKTION:

INPUT:

*

*

k3

*

+*

* OUTPUT:
+*

+  INTERNAL:
*

*

ABFRCT
ABSOLUT FILLED RECTANGLE

A2 :PARAMETER ADDRESS

LR RS EE R E R E R R R R R R R R YRR R R R R R R R EERERE RS R R R R

ABFRCT: MOVE.W
BSR
RTS

#AFRCT, DO
FILREC



LR EEEEEEREE R E R R R R R R R R R R R R R R R R RS

* SUBROUTINE: REFRCT

* FUNKTION: RELATIVE FILLED RECTANGLE

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

Ahkhkhhhhhhhhhhkhrhkhhhhhhhkdhdhhkhrhkhdrhhrdhdbhhrdhddhdddbhbdbdbbhbhbhhdbddhhhbdhhdhhdddrs

REFRCT: MOVE.W #RFRCT,DO
BSR FILREC
RTS

R E R EEEEEEE R EEEE R R EEE SRR EEEE R R R R EEE R EEEEE R R R ER R R REREEEREEREEEEEESEE R R SRS

+ SUBROUTINE: PAINT

* FUNKTION: FILLED A CLOSED AERA

*

* INPUT: D1 :D1 = O EDGECOLOR MODE
* :D1 = 1

* OUTPUT:

+*

* INTERNAL:

*

*

Ahkhhhhhhhhhhdhhhhhhhhrhhhhhrhkrdkdrdhdbhkdhddhhdhhhhbhbddhddddhrhdhdhhddhdhhdbddhd

PAINT: CMP #1,D1
BNE.S PAIN1
MOVE.W #PAINTO,DO
BRA.S PAINZ2
PAIN1 MOVE.W #PAINT1,DO
PAIN2 BSR FILL
RTS

AR R E R E R EEE R E R E R EE EEE E R R R R R R R E R EE R RS L EEEEER R R RS R RRE RN

+ SUBROUTINE: DRADOT

* FUNKTION: DRAW A DOT
*

* INPUT:

*

* OUTPUT:

+*

* INTERNAL:

*

*

ER R R 2 I Ik I R R R R EEEE R R R EEREE

DRADOT: MOVE.W #DOT,DOC
BSR SETDOT
RTS



hhhkhhkhkhkhhhhhhkhkhhhdhhrdhhhhhrhhhhdhkhrbhthdhhrhhhrthhbhhdhhhrhhbhdbdbhbhhbhdhbhbbhhhhbdhdhdhd

* SUBROUTINE: PTTERN

* FUNKTION: DRAW GRAPHIC PATTERN WHICH STORED IN PATTERN RAM
e

* INPUT: A2 :PARAMETER ADDRESS

* :(S2: SZY,SZX)

* OUTPUT:

*

* INTERNAL:

*

*

hkhkhhhhhkhdhhdrhdhdhhrhhthhhrhhhhhhhhdhhhhrrhrhdhhdbdrbhhddhbhhbdhddhbhhdhddddhhidh

PTTERN: MOVE.W #PTN,DO
BSR PATDRA
RTS

Ak k kAR ARk kA kA kA * Ak hk kA AR Nk hkhkhh kA h Ak hhhh ok hkhhhhh kb dhdhkhhh bk dhkhkhkk k&
* SUBROUTINE: ABGCPY
* FUNKTION: ABSOLUT GRAPHIC COPY

*

* INPUT: A2 :PARAMETER ADDRESS

*

* OUTPUT:

*

* INTERNAL:

*

hhhkhhhhhhhkhhhk ok khhhhkhkhhhk Ak hkkhhhA A A A A hhhkdhhh kb bk kb hhhh bk hkkh ko h ko h

ABGCPY: MOVE.W #AGCPY,DO
BSR GRACPY
RTS

LR R E AR EE RS EEEEEEEREEEEEEEEFEEEEEEEEEEEESE R LR R EREER SR ERE R ERER ERE BN EREEREREEEREEEZE

* SUBROUTINE: REGCPY

* FUNKTION: RELATIVE GRAPHIC COPY

*

* INPUT: A2 :PARAMETER ADDRESS
*

* OUTPUT:

*

* INTERNAL:

*

*

LR RS R R EREEEEEEERREEEEEER ERE R ERE R R R R R R R R R RS LR R ER R R R R R R R RN

REGCPY: MOVE.W #RGCPY,DO
BSR GRACPY



RTS

LR R R R R R R R R e R R RN R R RN R
AR R EEEEREERSEEEEEEEEEEEEEEE R N IR R R LR E R EE R R R R SRR R R

* VERTIKAL-BLANK ABWARTEN

BLNKTST MOVE #RCR, DO
BLNK1 BSR RECONR ; RASTER-COUNT-REGISTER LESEN
CMP #860,D1
BLS BLNK1
RTS
Rk kL A R R R R R R R R R T R R g
*+ SUBROUTINE COLTAB
* FUNKTION LOAD THE COLORTABLES RED GREEN BLUE
* IN --
* ouT --
* INTERNAL A2 A3 DO

COLTAB MOVEM A2/A3/DO0,- (A7)
MOVEA.L #COLTR,A2

LEA ROT (PC) ,A3
MOVE.L #15,DO
BU1 MOVE.W (A3)+, (A2)+
DBRA DO, BU1
£
MOVEA.L #COLTG,A2
LEA GRUEN(PC) ,A3
MOVE.L #15,DO
BU2 MOVE.W (A3)+,(A2)+
DBRA DO,BUZ2
Es
*
MOVEA.L #COLTB,A2
LEA BLAU(PC) ,A3
MOVE.L #15,DO
BU3 MOVE.W (A3)+, (A2)+
DBRA DO,BU3
MOVEM (A7)+,A2/A3/D0
RTS
BLAU DC.W 0,0,0,255,0,255,255,255,0,0,127,0,127,127,127,0
’ EVEN
ROT DC.W 0,255,0,0,255,255,0,255,127,0,0,127,127,0,127,255
EVEN
GRUEN DC.W 0,0,255,0,255,0,255,255,0,127,0,127,0,127,127,136
EVEN

LA RS AR R R EEEEEEEEE S SR EREEE R E R EEEREEE R EREREEREEEERESEEEREREREEEEREEERRERELEESESES]
LR R R R R EE EEEE E R R E R R R R R R R R R R R R EE R R R EREREREREREERERERERERS]
LR E R E R EEE R SRR R R R R R R R R R IR E R E R EE R EEEREREREEEEERS RS

*

* PATTER RAM

+*

*

PRAMO DC.W 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
EVEN

£
LEEEE SRR EEESEREEEEEREREREREE R R ERE R R R R R L R R R R R R R R R R E R EREEREEEEEREE R R RN

* VERSCHIEDENE PATTERN
* SCHRAFFUR

PATTER1 DC.W 28080,24040,22020,21010,20808,80404,80202,20101



*

PATTER2

PATTER3

PATTER4

*

PATTERS

PATTERG

PATTER7

DC.W £8080,84040,22020,81010,50808,20404,£0202,40101

SCHRAFFUR1

DC.W $£888868,58888,58888,$BBBB, SBBBB,$8888,$8888,58888
DC.W £8888,48888,$8888,+BBBB, $BBBB,$8888,58888,58888
MOSAIK

DC.W $0000,87FFE,$4002,$4002,$4FF2,$4812,54812,$4992
DC.W $4992,$4812,84812,%$4FF2,$4002,84002,87FFE, 80000
KLEEBLAT

DC.W $C000,87E78,52188,456186,$4182,84182,$4182,83FFC
DC.W $3FFC,$4182,$4182,%$4182,%6186,%$1188,$1E78,%0000
SYMBOL1

DC.W $B005,8500B,%2424,513C8,s0810,$0420,50240,30420
DC.W $0810,1188,581248,$1188,$0810,56426,51242,s0180
SYMBOL2

DC.W $0000,s0000,80000,%0780,81840,81720,%2110,8472C
DC.W $4952,$C126,87EEE, $30C4,$38E7,8$38E3,$0000,80000
COURSOR

DC.W £0000,<¢1FEE, $OFFE,$O7FE,sO3FE, $01FE,$O1FE, $03FE
DC.W SO07FE,s$OF0OE,$1FOE, $3E06,87C02,87800,83000,80000
EVEN

END
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*
*
*
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*
*
+*

The information in this document is subject to change
without notice and should not be construed as a commitment
by FORCE Computers.

Neither FORCE Computers nor the authors assume any responsi-
bility for the use or reliability of +this document or the
described software.

Copyright (C) 1986, FORCE Computers

General permission to copy or modify, but not for profit, is
hereby granted, provided that the above copyright notice 1is
included and reference made to the fact that reproduction
privileges were granted by FORCE Computers.

Ak A hk Ak hk kA dhA A A A kA A Ak kA dkhddbrhkd kA kA kA AAdhAhhbdhdkhdhdhhkhhhhkkhkik

This library is used as driver for the AGC.
The implemented commands can be linked to a user program
as follows:

F77L EXAMPLE,AGCLIB/L,XLIB/L

File nanme: AGCLIB:DOC
Programmed by: K. Nguyen-Thanh
Date: 09/186/86

!
|
|
|
|
F77 EXAMPLE ' ]
!
|
J
{
!
i

B e Tt i it ISP |

AGC Address register: $C3C000 |
AGC Data register: s$C3C002 |

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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* *
b INITIALISATION COMMANDS *
* *

AAIEA KR AR AR A AR R AR AR AR AR AR AR AT AR ARA R AR AR AR A A A A AT kAR AT A Ak Ak hh kA hdhkhh

| Subroutine: RESET1 |

] Function: reset AGC !

call RESETI1

Subroutine: CLEAR1

Ram Address CO0000 - C40000

!

|

I Function: clear image memory
|

| H

! and : C40000 - EG3FFFE

call CLEAR1



Subroutine:

Function: Initialize the screen

|
|
|
|
| Note: The Information to be used for the Initialistion
! of the AGC is written in the file 'SCREEN:DAT’
| It can be modified, when mode=1.
| If mode=0, the screen will be initialized auto-
! maticly.

f Mode=1:

| After the Modification the Information is saved
! and a index > 60 must be entered to start the

| initialisation.

integer mode

CALL INIT1 (mode)

Example:
The frame for non-interlced screen and 4 bit mode(GBM)
ig initialized as follows:

|

|

]

! horizontal sync(r82) #$5809 -> hc=58, hws=09

| horizontal disp(r84) = #S$03BF -> usg=B , hdw=3F

| vertical sync (r86) = #s0383 -> 899 lines

i vertcal display(r88) = #£3a0l1 -> back porch 59 lines

| -> vgsync lline

| # of lines displayed = 800

l # of pixel per line = 1024

! # memory start address = #s£12ACO

! # no zoom

| 4 bit/pixel CCR (r02) = #2200

1 base screen enabled DCR (ro6) = #sC010

| ACRTC is master,GAI=8 (r04) = #$C038, non-interlaced

]

‘ __________________________________________________________________________
call INIT1(O)

k _________________________________________________________________________

| Subroutine: GCP16

|

| Function: load color chips 16 times

! Address for color rot chip = $C36000

! Address for color green chip = $C38000

! Address for color blue chip = SC3A000

| Predefined values (in file AGDDEF:SR)

call GCP16

At firet the AGC must be reset,initialized. The memory
must be cleared and the color chips must be loaded in
the sequence below:

call
call
call
call

RESET1
CLEAR1
INIT1(0) or call INIT1(1)
GCP16
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*
*
*
”*
*
*
*
*
o
*
*
*

The following 6 routines can be used to set the graphic
parameters:

- source scan direction

- destination scan direction

- pattern RAM address

- graphic area

- modify mode

- operation mode

call SETSSD(ssd)
call SETDSD(dsd)
call SETPRA(pra)
call SETAER(aer)
call SETMFY(mm)
call SETOPM(op)

The defauld values of ssd,dsd,pra,aer,mm,op are O.

Ak A A AR A AR A A A A AR A AR AR A A AR R R R A A AR AR A AR AR kAR AR A A AR ARk Ak kb khk ko hh ok hd koK

Subroutine: SETSSD

Function: set source SCAN direction in SDSD.

Note: Thie function set the defauld for the bit 11 for all
the commands codes using the source scan direction.
ezd = 0 or 1

integer ssad

call SETSSD(ssd)

Example:
call SETSSD(0)

subroutime: SETPRA T
Function: set pattern RAM address.
Note: This function sets the defauld for Bit (0-3) for all
the commands codes using the pattern RAM.

A pattern contains 16 words (16x16 bytes).
The pattern RAM address (pra) ranges from 0 to 15.

integer pra
call SETPRA(pra)

Example:

call SETPRA(1)

*
*
*
*
*
*
*
*
*
*
*
*



Subroutine:
Function:

Note:

integer aer

SETAER
Set area-mode.

Thig function sets the defauld for Bits (5-7) for all
the commands codes using the aera.

|
l
|
[
!
|
The aeras (aer) range from 0-7. |

call SETAER(aer)

Example:

call SETAER(1)

Subroutine:
Function:

Note:

integer opm

SETOPM
Set operation mode.
Bit (0-2) in the command code, which depended to the

operation mode, will be set to opmn.
The operation mode ranges from 0 - 7

call SETOPM(opm)

Example:

call SETOPM(1)

Subroutine:

Function:

Note:

SETMFY
Set modify mode.
Thig function sets the defauld for Bite (0-1) for all

the commands codes using the mofify mode.
mm ranges from O to 3.

mm = 0: replace frame buffer data with command parameter data
mm = 1: OR frame buffer data with command parameter data.
mm = 2: AND frame buffer data with command parameter data.
mm = 3: EOR frame buffer data with command parameter data.

and rewrite to frame buffer.

integer mm

call SETMFY (mm)>

Example:

call SETMFY (1)
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*
*
-

THE FOLLOWING ARE GRAPHIC COMMANDS

Ed
*
*

LR AR R EAEE R EEE R EEE R E R E X E R R R R R E TR EE R R ER R

Subroutine: ABMOVE

Function:

integer ax,ay
call ABMOVE(ay,ax)
Example:

call ABMOVE(100,200)

Subroutine REMOVE

Function:

integer ry,rx
call REMOVE(ry,rx)
Example:

call REMOVE(100,200)

Relative move to the position

Absolute move to the position (ay,ax)

(ry,rx).



Function The color register 0 (CLO) is set to ‘col’.

Note: This register defines the drawing color in addition to
the color register (CL1). :
If the scaned pattern RAM is equal to ‘0’ the color is
in CLO.
If the scaned pattern RAM is equal to ’1’ the color is
in CL1.(See also SCOL1).

integer ceol
call SCOLO(col)
Example: set color white

call S5COL1(7)

Function: The color register 1 (CL1) is set to ‘col’.

Note: Thie register defines the drawing color in addition to
the color register 0 (CLO).
If the scaned pattern RAM is equal to 'l’ the color is
in CL1.
If the scaned pattern RAM is equal to "0’ the color is
in CLO.(see also SCOLO).

integer col
call SCOL1l(col)
Example: set color white

call SCOL1(7)

Subroutine: SECOL

Function: Set edge color register.

Note: The paint command can change the edg color.
call SECOL(edcol)

Example:

call SECOL(5)



Subroutine:

Function:

integer x,y

ABRECT

|
l
Draw an absolute rectangle. !
The rectangle is defined by the current !
point (CP) and the absolute cordinate x,y. !

[

]

call ABRECT(y,x)

Example: draw a rectangle defined by absolute cordinate (100,200)
and (150,300).

call ABMOVE(100,200)
call ABRECT(150,300)

Subroutine:

Function:

RERECT

Draw a relative rectangle.
The rectangle is defined by CP and the
relative coordinate dx,dy.

integer dx,=y

call RERECT(dy,dx)

Example: If the current point(CP) is at (100,200), this
example will draw the rectangle between (100,200)
and (150,300).

call RERECT(50,100)

Subroutine:

Function:

Draw an absolute polyline.

Each line from polyline connects the absolute
coordinate with the previous coordinate.

abuf is an array of coordinates (x1,yl...xn,yn)
n ie the number of the coordinates +1.

ABPOLL

integer abuf(512),n

call ABPOLL{abuf,n)

Example: draw a polyline consiste of 2 lines.

abuf(l)=

100

abuf(2) =100

abuf(3)=
abuf(4)=

200
-200

call ABMOVE(O,0)
call ABPOLL (abuf,5)



Subroutine: REPOLL

Function: Draw a relative polyline.
Each line from polyline connects the relative
coordinate with the previous coordinate.

Note: abuf is an array of coordinates (xl,yl...xn,yn).
n is number of the coordinates +1.

integer abuf(512),n
call REPOLL(abuf,n)
Example: draw a polyline consists of 2 lines.

abuf(1)=100
abuf(2)=100
abuf(3)=100
abuf(4)=-300

call ABMOVE(O,0)
call REPOLL(abuf,5)

Subroutine: ABPOLG

Function: Draw a absolute polygon.
The same as ABPOLL but an additioned line connects
the last coordinate with the first one.
And a line connects the last - with the
first coordinate
Note: abuf is an array of coordinate (xl,yl...xn,yn)
n ie number of the coordinates +1

integer abuf(512),n

call ABPOLG(abuf,n)

Example: draw a rectangle with polygon.

abuf(l1)=100
abuf(2)=0
abuf(3)=100
abuf(4)=100

abuf (5)=0
abuf(6)=100

call ABMOVE(O, O
call ARPOLL(abuf,?7)



Subroutine: REPOLG

Function: Draw a relative polygon.
The same as REPOLL but an additioned line connects
the last coordinate with the first one.

Note: abuf is an array of coordinates (xl1l,yl...xn,yn).
n ig number of the coordinates +1.

integer abuf(512),n

call REPOLG(abuf,n)

Example: Draw a rectangle with polygon. The same rectangle
as with ABPOLG.

abuf(1)=100
abuf(2)=0
abuf(3)=0
abuf(4)=100
abuf(5)=-100
abuf(6)=0

call ABMOVE(0,0)
call REPOLG(abuf,?7)

Subroutine: ABCARC

Function: Draw a circle arc from current point to an
absolute end point.

Note: xe,ye: endpoint.
Xc,yc: center.
dir: drawing direction.

integer xe,ye,xc,yc,dir

call ABCARC(ye,xe,yc,xc,dir)
Example: draw a circle arc as half circle.

call ABMOVE(150,150)
call ABCARC(200,150,100,150,1)



Subroutine: RECARC

I
|
Function: Draw a relative circle arc from current point to an |
absolute end point. !
|
|
1
|

Note: Xe,ye : relative endpoint to CP.
Xc,yc : relative center to CP.
dir: drawing direction.

integer ye,xe,yc,xc,dir
call RECARC(ye,xe,yc,xc,dir)
Example: draw a relative circle arc as half circle

call RECARC(100,0,50,0,1)

Subroutine: ABEARC

Function: Draw an absolute ellips arc from current point
to an absolute end point.

Note: xe,ye ! absolute endpoint.
xc,yc : absolute center.
a,b ¢ calculated from a / b = dX*xdX / dY¥=xdy

whereby dX = ellips axis in x
dY = ellips axis in y
dir : drawing direction.

integer a,b,xend,yend,xcenter,ycenter,dir
call ABEARC(yend,xend,ycenter,xcenter,b,a,dir)
Example:

call ABMOVE(100,100)
call ABEARC(200,200,250,320,140,160,1)

Subroutine: REEARC
Function: Draw a relative ellips arc with direction.

Note: xe,ye relative endpoint
Xc,yc relative center
a,b : calculated from a / b = dX*dX / dYs*dy
whereby dX = ellipsg axis in x
ay ellipe axis in y

e e

integer a,b,xend,yend,xcenter,ycenter,dir
call REEARC(yend,xend,ycenter,xcenter,b,a,dir)
Example:

call REEARC(100,100,150,220,40,60,1)



Subroutine: ABGCPY

Function: copy a absolute rectangle with mirror to the
destination defined by CP.
The graphic copy is dependant to the source- and
destination scan direction (ssd,dsd).
dx,dy: define the angles of the rectangle to be
copied.

Note: The ssd and ded are preceded if the routines SETSSD
and SETDSD were called.
If ded=0 and ssd=0 then no mirror.

integer dy,dx,ay,ax
call ABGCPY(dy,dx,ay,ax)

Example: copy the rectangle beginning at (200,200)
with dx=40 and dy=40 to position (0,0).

call ABMOVE(O,0)
call ABGCPY(200,200,40,40)

Subroutine: REGCPY

Function: Copy a relative rectangle with mirror to the
destination defined by CP.
The graphic copy is dependant to the source- and
destination scan direction (ssd,dsd).
dx,dy: define the angles of the rectangle to
be copied.

Note: -- The ssd and dsd are preceded if the routines SETSSD
and SETDSD were called.
If dsd=0 and ssd=0 then no mirror.

integer dx,dy,rx,ry

call REGCPY(dy,dx,ry,rx)

Example: copy a relative rectangle at (CPx+100,CPy+100)
to the position (0,0) with dx=40, dy=40

call ABMOVE(0,0)
call REGCPY(100,100,40,40)

Subroutine: CIRCLE

Function: Draw a circle with radius and direction.

Note: The radiue is spezified in units of pixels.
" integer radius,dir

call CIRCLE(radius,dir)

Example:
call CIRCLE(50,1)



Subroutine: ELLIPS

|
|
Function: Draw a ellips with a,b ,dx and direction. |
|
|

integer a,b,dx,dir
call ELLIPS(a,b,dx,1)
Example:

call ABMOVE(300,300)
call ELLIPS(30,10,100,1)

Subroutine: PAINT

|
|
Function: Paint the encloszed aera with the edg color |
define by bit (E=0 and E=1). |
!
|
|
|

Note: The edgcolor must be set different to the
background color and the CLO, CL1 (drawing color).
Edge Color Definition:

(satisfied if one of
the condition is met)

(satisfied if one of
the condition is met)

| E =1 | E =0 |
i ___________________________________________________________________________ I
| Dot is regarded as | COL = EDG COL <> EDG
| already painted and | or COL = CLO or COL = CLO
| a= edge color I or COL =
| !
| |

{ !
| |
CL1 I or COL = CL1 |
| |
| !

Dot is redarded as COL <> EDG COL = EDG
unpainted and COL <> CLO and COL <> CLO

(satisfied if ALL the (gatisfied ALL the
conditions are met) conditions are met)

! | |
| | |
| and COL <> CL1 I and COL <> CL1 |
| ! |
| | l

integer edg
call PAINT(edg)
Example: f£ill a circle

call COLNEU(7)

call EDGCOL(1)

call ABMOVE(100,100)
call CIRCLE(S0,1)
call PAINT(1)



Subroutine:
Function:

Note:

WPARAM
Write pattern RAM

A pattern contains 16 words (16x16 bytes). The pattern
RAM address is created by calling the routine SETPRA.
Default address is O.
Bevor write pattern, the pattern RAM control register
(set, start- and endpointer in register $805,%806,$807
must be written).
nr = Number of words (0 .. 15)

= pattern , 8 x long word = 16

integer
integer

character*9

nr,i
pattrn(8)
buffer(8)

call WPARAM(pattrn,nr)

Example: write pattern 'R’ to pattern RAM

1
1
6

Subroutine:
Function:
Note:
integer
integer

DATA buffer /'$F01C781C’,"$£3C1C1lE1C’, "$0F1C079C’,

'$03DC3FFC’, '$7FFCFFFC’, ’SEO1CE0Q1C’, "SEOLICFFFC"’,
'$7FFCLlFFC"/ .
do 6 i=1,8
CALL XCDB(buffer(i),pattrn(id)
continue
RPARAM
Read pattern RAM in to buffer
A pattern contains 16 words (16x16 bytes). The pattern
RAM address is created by calling the routine SETPRA.
Default address is O.
nr = Number of word (0 .. 15)
pattrn = pattern , 8 x long word = 16
nr,i
pattrn(8)

character*9 buffer(8)

call RPARAM(pattrn,nr)

Example: read 16 words from pattern RAM

CALL RPARAM(pattrn,16)

Subroutine
Function:

Note:

PTTERN
Draw a graphic pattern which stored in pattern RAM

The pattern is created by calling the routine WPARAM.
No parameter is needed.

call PTTERN



Subroutine DRADOT
Function: Draw a dot

Subroutine ABFRCT
Function: Fill the rectangle with the predifined color.
integer ay,ax

call ABFRCT(ay,ax)

Example: fill the rectangle defined by CP(100,100)
and (150,150)

call ABMOVE(100,100)
call REFRCT(150,150)

Subroutine REFRCT

Function: Fill rectangle with the predefinéd color.

integer ry,rx
call REFRCT(ry,rx)

Example: fill the rectangle defined by CP(100,100)
and (150,150)

call ABMOVE(100,100)
call REFRCT(50,50)



Sotfware-cursor as crosshair

Function: Blende a crosshair at CP.

Note: The cursor step, size and color can be changed.
The cursor size must be multiple of 2.
stepx,stepy are the step, which the cursor
has to move. If stepx=0 and stepy=0 the cursor
d’ont move.

integer dx,dy.,step,size,col

call CURSOR(stepx,stepy,size,col)

Example:

call CURSOR(0,0,8,4)

Subroutine: CPXY
Function: Read current point

integer apx,apy
call CPXY(apy,apx)
Example:

call CPXY(apy,apx)
write(9,+*) ’‘absolute coordinate apy, apx =',apy.apx

Subroutine WRITPA
Function: Write paramter register with value
integer val,reg

call WRITPA(val,reg)

Example: write pattern pointer register Pr05,Pr06,Pr07 before
write pattern RAM.

call WRITPA(O,2053)
call WRITPA(2,2054)
call WRITPA(2,2055)



Subroutine READPA
Function: Read paramter register.

Note: before the subroutine is called
the parameter must be written

integer val T
call READPA(val)
Example:
call READPA(val)

write(9,*) ’'Parameter = ’',val

END
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