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scribed in the Operation Control Register
descnption.

Only the least significant 24 bits of the
counter (MACMH, MACML, and MACL) are
implemented in the DMAI. The most signifi-
cant byte of the counter, MACH, is provided
only to allow compatibility with programming
of the 68440 and 68450. Writng to MACH
has no effect on the DMAI operation. Reading
MACH aiways returns H'00'.

Memory Transfer Counter
(MTCH, MTCL)

The 16-bit memory transfer counter programs
the number of operands to be transferred by
the DMAI. The counter must be initialized
prior to beginning the transfer of a block of
data and then decremenis once per operand
transfer (regardiess of operand size) until it
reaches the terminal value of zero. Channel
operation then terminates and the COC bit in
the CSR will be asserted.

Interrupt Vector Register (IVR)
The IVR contains the value to be placed on
the data bus upon receipt of an interrupt
acknowledge from the MPU. Only the seven
most significant bits of the programmed value
are used by the DMAI. The output vector from
the DMAI contains a zero in the least signifi-
cant bit position if a normal termination oc-
curred (error bit not set) and contains & one in
the least significant bit position if termination
was due to an error (error bit set).

The contents of this register are initialized to
H'OF' by a reset. The value returned will be
H'OF', regardless of the error state, until the
register is programmed by the MPU.

To provide compatibility with the other 68K
family DMA controllers, the IVR has two
addresses (see table 1). If program compati-
bility is required, the value wntten at the
normal IVR address should have a zero as its
LSB, and the value written at the error IVR
address should be the same bul with the LSB
equal to one.

OPERATION

A DMAI operation proceeds in three principal
phases. During the initialization phase, the
MPU configures the channel control registers,
loads the initial memory address and transier
count, and starts the channel. During the
transfer phase, the DMAI accepts requests
for transfers from the device, arbitrates for
and acquires ownership of the bus, and
provides for addressing and bus controls for
the transfers. The termination phase occurs
after the operation is complete, when the
DMAI reports the status of the operation.

Operation Initiation
After having programmed the control regis-
ters, the memory address counter, and the
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memory transfer counter, the MPU sets the
start bit (CCR[7]). The DMAI initiates the
operation by clearing any pending requests,
clearing the stan bit, and setting the channel
active bil in the CSR. The DMAI is then ready
to receive valid requests for an operation.

The channel cannot be started if any of the
internal status bits in the CSR (CSR[15:11))
have nol been cleared. An error is not sig-
naled if this condition occurs. The only indica-
tion of this state is that the start bit remains
set in the CCR. A pending start cannot be
reset by a write to the register. START can be
cleared only by the DMAI when il stars
operation or by setting the software abort bit
(CCR[4)).

Device/DMAI Communication
Communication between the peripheral de-
vice and the DMAI 1s accommodated by five
signal lines:

Request (REQN)

The device makes a request for service by
asserting the request line. The DMAI can
operate in either the burst request mode or
the cycle stealing reques! mode, as pro-
grammed by the external request mode bit
(DCR[15)).

The burst mode allows a device to request
the transfer of multiple operands using con-
secutive bus cycles. In this mode the request
line is an active low input. The DMAI services
the reguest by arbitrating for the bus, obtain-
ing the bus, and notifying the peripheral by
asserting the acknowledge (ACKN) output. If
the request line is active when the DMAI
asserts ACKN, and remains active at least
until the DMAI asserts device transfer com-
plete (DTCN), the DMAI recognizes a valid
request for another operand, which will be
transtferred during the next bus cycle. If the
request line is negated before the DMAI
asserts DTCN, the DMAI relinguishes the bus
and waits for the next request. For long word
transfers (2 x 16), the reguest must be as-
serted at least until the acknowledge for the
second part of the operand has been as-
sered.

In the cycle steal mode, the device requests
an operand transfer by generating a falling
edge on the request line. The DMAI services
the request by arbitrating for the bus, obtain-
ing the bus, and notifying the peripheral by
asserting the acknowledge (ACKN) output.
The request line must be in the inactive state
for at least one clock cycle before a reguest
is made. After a request has been asserted, it
must remain at the assertion level for at least
one clock cycle. If another request is received
before the first operand part of a former
request is acknowledged, the second request
is not recognized. Normally, the DMAI will
relinquish the bus after servicing a valid
request. However, if the device generates a
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new request before the DMAI asserts DTCN
for the last operand part, the DMAI will retain
ownership of the bus and that request will be
serviced betore the bus is relinquished.

Acknowledge (ACKN)

The DMAI asserts the acknowledge line,
which implicitly addresses the device making
the reques!, during transfers to and from the
device. The line may be used 1o control
buttering circuits between the data bus and
the MPU bus.

During burst mode, REQN must not be disas-
serted for less than one CLK period plus four
RC time constants, where R is the value of
the resistor used for the pullup on BRN and C
has a typical value of 20pF.

Ready (RDYN)

Ready is an active low input which is asserted
by the requesting device to indicate to the
DMAI that valid data has either been stored
or put on the bus. If negated, it indicates that
the data has not been stored or presented,
causing the DMAI to enter wait states until
RDYN is asserted. RDYN can be held low
continuously if the device is fast enough so
that wait states are not required. The current
stale of the ready input is reflected in CSR[B).

Done (DONEN)

Done is a bidirectional active low signal. As
an output, it is asserted and negated by the
DMAI concurrent with the ACKN output of the
last operand part to indicate to the device
that the memory transfer count is exhausted
and that the DMAI's operation is completed
as a result of that transter.

The DMAI also monitors the state of the line
while acknowledging a device. It the device
asserts DONEN, the DMAI will terminate
operation after the transfer of the current
operand. In this case the DMAI clears the
channel active bit and sets the channel oper-
ation complete and normal device termination
bits in the CSR. If both the DMAI and the
device assert DONEN, the device termination
is not recognized, but the operation does
terminate. .

Device Transfer Complete (DTCN)

DTCN is an active low output which is as-
serted by the DMAI to indicate to the device
that the requested data transfer is complete.
On a write to memory operation, it indicates
that the data provided by the device has been
successlully stored. On a read from memory
operation, it indicates to the device that the
data from memory is present on the data bus
and should be latched. DTCN is not asserted
if assertion of the RERUNN input terminates
the bus cycle.

Bus Arbitration

Upon receiving a valid reguest for a transfer
from the device, the DMAI will arbitrate for
and obtain ownership of the system bus.
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The DMAI indicates that it wishes to become
the bus master by asserting its bus request
(BRN) output. This is a wire-ORed signal that
indicates to the MPU that some exiernal
device requires control of the bus. The pro-
cessor is effectively at a lower priority level
than external devices and will relinquish the
bus after it has completed the last bus cycle it
has started. The processor puts the bus up
for external arbitration by asserting its bus
grant (BGN) output. This signal may be routed
through a daisy chain (such as provided by
the DMAI) or through some other priority-
encoded network. When the DMAI making
the bus request receives the bus grant (indi-
cated by its BGN input being asserted), it is to
be the next bus master. It waits until address
strobe (ASN), data transfer acknowledge
(DTACKN) and bus grant acknowledge
(BGACKN) become inactive and then as-
sumes ownership of the bus by asserting its
own BGACKN output. The DMAI then ne-
gates the BRN output and proceeds with the
data transfer phase. After this phase is com-
pleted, the DMAI relinquishes bus ownership
by negating the BGACKN output.

In burst DMA mode, detection of an active
low request input after the DMAI operation
has been started will begin the bus arbitration
cycle. However, if the device negates its
reques! at least one clock cycle before the
DMAI asserts BGACKN, the DMAI will negate
its bus request and will not assume ownership
of the bus.

Data Transfers

The actual transfer of data between the
memory and the device occurs during the
data transfer phase. All transfers occur during
a single cycle except in the case of long word
operands, in which case two cycles are used
to transfer the operand as two 16-bit words.
The transters take place using a 'single
address’ protocol. the DMAI addresses the
memory via the bus address lines, while the
device is implicitly addressed via the acknowl-
edge output.

When a request is generated using the re-
quest method programmed in the control
register, the DMAI obtains the bus and as-
serts acknowledge to notify the device that a
transfer is 1o take place. The DMAI asserts all
S68000 bus control signals needed lor the
transfer and holds them until the device
responds with ready. The bus cycle then
terminates normally. Ready may be tied low
(asserted) f the device is fast enough.

When the transfer is from memory to the
device, data is valid when DTACKN is as-
serted by the memory and remains valid until
the data strobe(s) are negated. The asserion
of DTCN from the DMAI can be used to latch
the data, as the data strobes are not removed
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until one-half clock after the assertion of
DTCN.

When the transfer is from device to memory.
the data must be valid on the bus before the
DMAI asserts the data strobe(s). The device
indicates valid data by asserting ready. The
DMA| then asserts the strobes and holds
them asserted until the memory accepts the
data, indicated by the assertion of DTACKN.
The DMAI then asserts DTCN and negates
the data strobes.

Flow charts for these operations are shown in
figures 1 and 2. Refer 10 the timing section for
the equivalent timing diagrams.

Operation Termination

Termination of the block transfer occurs un-

der the conditions detailed below.

Terminal Count

As part of each transfer of an operand, the
DMAI| decrements the memory transfer
counter. If this counter is decremented 1o
zero, the operand is the last operand of the
block. The DMAI operation is complete and it
.notifies the device of completion by asserting
the DONEN output during the last operand
transfer cycle. When the transfer has been
completed, the channel active bit in the CSR
is cleared and the COC bit is set, unless an
arror Occurs.

Device Termination

The DMAI monitors the state of the DONEN
line while acknowledging a device transier
request. If the device asserts DONEN, the
DMAI will terminate operation after the trans-
fer of the current operand. When the transfer
has been completed, the DMAI clears the’
channel active bit and sets the COC and
normal device termination bits in the CSR. If
both the DMAI and the device asseri DONEN,
the device termination is not recognized, but
the operation does terminate.

Software Abort

The software abort bit (CCR[4]) allows the
MPU to abort the cumrent operation of the
DMAI. The COC and error bits in the CSR are
set, the channel active bit in the CSR is
cleared, and an abort error condition is sig-
naled in the CER.

Rerun Error :
The DMAI provides a rerun input (RERUNN)
to indicate a bus exception condition.
RERUNN must arrive prior to or in coinci-
dence with DTACKN in order to be recog-
nized, and the DMAI verifies that the line has
been stable for two clock cycles before acting
on it. The occurrence of a rerun during a
DMAI bus cycle forces it 1o terminate the bus
cycle in an orderly manner. :

When the assertion of rerun is verified, the
DMAI stops operation and three-states the
data, address, and control lines, except
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BGACKN, so that it retains ownership of the
bus. It remains halted until rerun becomes
inactive, and then re-tries the last bus cycle. It
rerun is asserted again, the DMAI stops DMA
operation, releases the bus, sets the error
and COC bits in the CSR, clears the active bit
in the CSR, and sets the error code in the
CER to indicate a bus error.

While stopped due to assertion of rerun, the
DMAI does not generate any bus cycles and
will not honor any requests until it is removed.
However, the DMAI still recognizes requests.

Error Recovery Procedure

if an error occurs during a DMA transfer such
that the DMAI stops the DMA operation,
information is available to the operating sys-
tem for an error recovery routine.

The information available to the operating
system consists of the memory address
counter, the memory transfer counter, and
the control, status, and error registers. The
DMAI decrements the memory transfer
counter before attempting a DMA operation,
s0 the register will contain the count minus
one of the attempted transter. The memory
address counter will contain the address at
which the DMA operation was atlempted,

Reset

The reset input (RESETN) provides a means
of resetting and initializing the DMAI from an
external source. If the DMAI is a bus master
when reset is received, the DMAI relinquishes
the bus. Reset clears the control and error
registers, sets all bits of the status register
except CSR[8] to zero, and initializes the
interrupt vector register 1o H'0'F.

Interrupts

The interrupt enable bit (CCR[3]) determines
whether the DMAI| generates interrupt re-
quests. When the bit is sel, an interrupt
reques! is generated if the channel operation
complete bit in the CSR is set. When the
IACKN input is asserted, and the DMAI has
an interrupt request pending, the DMAI re-
lurns an interrupt vector on the data bus.

The interrupt vector issued is the contents of
the IVR. Only the seven most significant bits
of the programmed value are used by the
DMAIL. The vector from the DMAI contains a
zero in the LSB position if a normal termina-
tion occurred (error bit not set) and contains a
one in the LSB position if termination was due
to an error (error bit set).

The contents of this register are initialized to
H'OF' by a reset. The value returned will be
H'OF', regardless of the error state, until the
register is programmed by the MPU.

To provide compalibility with the other 68K
family DMA controllers, the IVR has two
addresses (see table 1). If program compati-
bility is required, the vaiue written al the
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DMAI MEMORY DEVICE

Initiate Request
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Address Memory
. Sat RWN to read
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. Assert ASN
. Assert UDSN and/or LDSN
. Assert ACKN
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Present Data
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2. Place oata on data bus
3. Assert DTACKN
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Relinquish Bus
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Figure 1. Transfer from Memory to Device Flowchart
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Figure 2. Transfer from Device to Memory Flowchart
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normal IVR address should have a zero as its
LSB, and the value written at the error IVR
address should be the same but with the LSB

DESIGN NOTE
When clearing the error bit in CSR (bit 12)
after a DMAI abort due to a double RERUNN,

OTCN
I k)— BUF DTCN
74LS02 |

equal 1o one. ACKN and DTCN will both go low concurrent RW —
5 4
with CSN and DTACKN for one CLK cycle. oSN
APPLICATIONS Tc_u Prevent the |:toe..'fit:|i1it;|r t!_-la_ll the device may acKN 3 )-_, BUF ACKN
Figure 3 illustrates a typical interconnection mnsmtull-pret these signals, it is suggested that -
of the DMAI in a 68000 based system. these signals be ANDed with CSN (see figure e
below).
RIWN =
1 1
DIR RIWN
00-D15 <:> “245 /‘_> D
N\
EN
? DBENN Acon Vee
ACKN i
/L—; : SCBER4ID Vee
AB-AZ3 244 oMAl ol bl DEVICE
EN +5 OTCN ;:) W
?_ DONEN 12
-[ OWNN - Vee |
DL iy I O.AF
A1-A7 <:>‘ 245 K Ir: A Ar-a7 "
EN CONTROL
* 4
88000 C e
CONTROL
LINES
aroi s TE00 105
Figure 3. DMAI Application Figure 4. Recommended Vgp
Test Clrcuit
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ABSOLUTE MAXIMUM RATINGS'

PARAMETER RATING UNIT
Supply voltages Ve and Vag -051t0 +70 v .
Input voltage -0.5 to +55 \'
Operating temperature range® 0to +70 °c
Storage temperature -65 to +150 ‘c
DC ELECTRICAL CHARACTERISTICS vcc =50V £5%, Vgg = Figure 4, Ty = 0°C to +70°C347
LIMITS
PARAMETER TEST CONDITIONS UNIT =
Min Max
ViL Input low voltage 08 v
Vi Input high voltage 2.0 v
VoL Output low voltage lout = 5.3mA 0.5 L
Vou Output high voltage, loyt = -400uA 25 v
all outputs except open collector outputs®
e Input low current Vin = 0.4V -400 pA
™ Input high current Viy = 2.7V 20 A
loc Open collector off state current® Vour = 24V 20 pA
les Output short circuit current® Vee = max -40 -100 mA
lee Vecc supply current = 130 mA
lgs Vpg supply current Vo = gk 275 mA
NOTES:

1.

Stresses above those histed under Absolute Maximum Ratings may cause permanent damage 10 the device. This is stress rating only and funclional operation of
the dewvice at these or at any other conditions other than those indicated in the Elecincal Characteristics section of this data shest is not implied

. For operating al elevated lemperalures. the device must be derated based on + 150°C maximum junction lemperature.
. Paramelers are valid over speciied lemperalure range.
. All voltage measurements are referenced lo ground (Vgs). For testing, all signals swing between 0.4V and 2.4V with a ransitigglice of 20ns maximum, All time

measurements are referenced al wnput voltages ot 0.8V and 2.0V as appropriate.

. IRON, BRN, DONEN, and OWNN are open collecior outputs.
. No more than one output should be connecled 1o ground al one time.
. Capacitive tes! load is 100pF lor all pins except DTCN which has a 35pF capacitve lest load.

AC ELECTRICAL CHARACTERISTICS vcc =50V £5%, Vgg = Figure 4, T, = 0°C to +70°C347

b=,

TENTATIVE LIMITS
NO. FIGURE CHARACTERISTICS 10MHz 12.5MHz UNIT
Min Max Min Max
1 5 A1- A7, ASN, RWN, set-up to UDSN, LDSN low 0 0 ns
2 5 DO -D15 3-state to invalid data from ASN, CSN, and UDSN or LDSN low 10 10 ns
3 5 DTACKN 3-state to high from ASN, CSN, and UDSN or LDSN low 10 10 ns
4 5 CSN low after UDSN or LDSN low 25 25 ns
5 5 6 DBENN low after ASN and CSN low 60 60 ns
6 5 DO - D15 valid data from ASN, CSN, and UDSN or LDSN low 100 100 ns
7 5 DTACKN low after DO - D15 valid data -15 30 -15 30 ns
B8 5 A1- A7, ASN, RWN or CSN hold after UDSN and LDSN high 0 0 ns
9 5 6 DBENN high from either ASN or CSN high 45 45 ns
10 5 DO - D15 to 3-state from UDSN and LDSN high 80 80 ns
11 5 DO - D15 to invalid data from UDSN and LDSN high 10 10 ns
12 5.6 DTACKN high from UDSN and LDSN high 55 55 ns
13 5. 6 DTACK 3-state from either CSN or ASN high 85 85 ns
14 6 A1 - A7, ASN, RWN set-up to UDSN, LDSN low 50 50 ns/s
15 6 CSN set-up before UDSN or LDSN low 20 20 ns
16 6 DTACKN 3-state to high after CSN and ASN low 10 10 ns
17 6 DO - D15 valid after UDSN or LDSN low 0 0 ns
18 3 DTACKN low from UDSN or LDSN low 100 100 ns
19 6 UDSN and LDSN low time 115 100 ns
20 6 A1-A7 hold after UDSN and LDSN high 0 0 ns
21 6 ASN, RWN and CSN hold after UDSN and LDSN high 0 0 ns
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AC ELECTRICAL CHARACTERISTICS (Continued)

TENTATIVE LIMITS
NO. FIGURE CHARACTERISTICS 10MHz 12.5MHz UNIT
Min Max Min Max
22 6 DO - D15 hold after UDSN and LDSN high 0 1] ns
23 7 DBENN low from last low of ASN, IACKN, LDSN 65 65 ns
24 7 DO - D7 valid after last low of ASN, IACKN, LDSN 105 105 ns
25 7 DTACKN 3-state to high after last low of ASN, IACKN, LDSN 100 100 ns
26 7 DTACKN low after last low of ASN, IACKN, LDSN 110 110 ns
27 7 DBENN high after first high of ASN, IACKN, LDSN 55 55 ns
28 7 DO - D7 hold after first high of ASN, IACKN, LDSN 60 60 ns
29 7 DO - D7 3-state after first high of ASN, IACKN, LDSN 80 80 ns
30 7 DTACKN high after first high of ASN, IACKN, LOSN 60 60 ns
a1 7 DTACKN 3-state after first high of ASN, IACKN, LDSN 85 95 ns
32 8 BRN high from CLK high 65 65 ns
33 B, 11,12 BGACKN low from CLK low 75 75 ns
34 8, 11, 12 OWNN low from CLK high 75 75 ns
35 8 BGACKN high from CLK low 75 75 ns
36 81112 OWNN high from CLK high (load dependent) 50 50 ns
37 10 REQN set-up before CLK low 30 30 ns
38 10 REQN hold atier CLK high 20 20 ns
39 10 BRN low from CLK high 80 80 ns
41 1, 12 ASN, UDSN, LDSN, RWN 3-state to high from CLK low 75 75 ns
43 11, 12 A1-A23 to valid ASN 0 0 ns
44 11, 12 ASN low from CLK high 65 €5 ns
45 11, 12 LDSN, UDSN low from CLK high 90 90 ns
46 11, 12 ACKN low from CLK high 65 65 ns
47 1, 12 DTACKN set-up lo CLK high 30 30 ns
48 11, 12 RDYN set-up to CLK low 30 30 ns
49 11, 12 DTCN low from CLK high 70 70 ns
50 11,12 ASN high from CLK high 75 75 ns
51 11, 12 LDSN, UDSN, high from CLK high 90 80 ns
52 13,42 DTACKN, RDYN hold after CLK high 0 i} ns
- 11, 12 ASN, LDSN, UDSN, high from DTCN low -20 =20 ns
53 11, 12 ACKN high from CLK high 50 50 ns
54 11,12 DTCN high from CLK high 50 50 ns
55 ; fy B b Address valid after CLK low 10 10 ns
B 11, 12 Address vahd after ASN high 0 10 ns
56 1, 12 DONEN (output) low from CLK low 120 120 ns
57 11, 12 DONEN (output) high from CLK high 50 50 ns
58 1, 12 DONEN (input) set-up low before CLK low 30 30 ns
59 1, 12 DONEN (input) hold low after CLK high 0 0 ns
60 11, 12 BGACKN, ASN, UDSN, LDSN, RWN to 3-state from CLK low 75 75 ns
62 11, 12 Al -A23 valid to 3-state from CLK high 100 100 ns
63 12 R/WN low from CLK high 65 65 ns
64 12 R/WN high from CLK high 75 75 ns
65 13 RERUNN set-up low before CLK high 30 30 ns
66 13 RERUNN hold low from CLK high 20 20 ns
67 13 A1 -A23 to idle state from CLK low - ' 100 100 ns
68 13 A1 -A23 to valid after CLK low 85 85 ns
B-29
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Direct Memory Access Interface (DMAI) SCB68430
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NOTE:
1 16-bit transter dlusiraled For B.bit Wranster edner LDOSN or UDSN, but no! both, will be assened each Cycle, depending on byle address

Figure 11. Read from Memory, Write to Device
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Signetics Microprocessor Pioducts Preliminary Specification

Direct Memory Access Interface (DMAI) SCB68430

CLK

Y

BGACKN ﬁ

A1-A23 J_

— T

DTACKN

RDYN

. |
nj iy
J Lo

o

DONEN (OUT) }._® _-i I—_®

DONEN (IN) r_ ‘1

L2200
NOTE:
1. 16-bdt transter il d. Foi B-bit fer @ither LOSN o UDSN, but not both, will be asserted each cycle, depending on byte address.

Figure 12. Write to Memory, Read from Device

B-36
January 1986



Direct Memory Access Interface (DMAI) SCB68430

CLK

BGACKN

RWN

OWHNN

o V7, Y
_ _— \
ROYN \_[ U

e

NOTES:

1. 16-tut transier diusvaled For B-bil wansier ether LOSN or UDSN. but no! both, will be asseried each cycke. dependng on byle address

2 DMAI will release the bus after a RERUNN « there i no vahd request The next reques! will then relry the cycle wiwch was terminated by the RERUNN signal

3. REAUNN mus! be asserted no later than DTACKN and RDYN

4 It a cycle s leeminated by RERUNN. the wransfer count will be one less than the actual dala ranslerred correctly. The double RERUNN signal on the same cycle will
termenato the DMAI operation with & stalus bit sel and an wnlermup! generaled (f enabled)

i’igure 13. Rerun Asserted During Read from Memory, Write to Device
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APPENDIX C

DMA Test Software Listing

The following two software listings, DMABTM and DMABTS, are included as

examples for test software that can be utilized for testing the VMIVME-DMA Boards
in a back-to-back mode.
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Motorola N&8B28 ASK Version

D ~ O~ LN = d b3 =

— e s s e
o= el By == D D

15
16
17
18
19
28
21
22
23
24

25

26
27
28
29
38
3l
32
33
34
35
36
37
38
39
48
il
42
LM
44
a5
L1
47
48
49
Se
31
32
3

55
36

38

eepaiees
geoplpee SE7CIFRE
800p1004 4BFB125A
beea1een 4DFB129E
BoRR1RAC 4E4F
eeoeleeE eens

Beep1eie 123CR0B8
geaeield 4244

BBBRIR16 283CSASASASA
20eR1RIC 6124
BORR1RIE 613A

802R1820 2B3CASASRASAS
epee1e2s6 4128
B0@R1828 6138

Beasip2n 7880
eeee1e2C b114
800R1B2E 6124

@pae1e3e 78FF
eeee1BlI2 6114
20201834 6124
20ee183s BCeseens
Peap1B3A 6788
egaale3c 123cee28
BeGR1R4R AEFBIRIS
00021844 4EFB1OFE

BBER1R4E 41F7BRRABROR
000R1B4E 20C4
BORR1RSP BIFCRBRA1GRR
BRRR1BS6 bEFE
B0BR1BSE 4E7S

80081854 46FC2780
2002183E 163C0000

1.18aSY§ : 111,

DMABTN

SR B3/30/89 16:85:33

B R R R R R R R R R R R R R R R R R R HE R R R R

Lisd s
FHEERE

THIS PART OF THE TEST SOFTMARE IS
FOR THE MASTER'S CHASSIS

HHEEEE
FEEEEE

PR R R R R R R R R R T R R R R R R 8

#+#eed THIS DMA TEST TESTS 2 DMA'S IN BACK TD BACK MODE FEREEE
#r##e+  IN SEPERATE CHASSIS. THE TEST PREFDRMS DMA TRANSFERS IN HEREE
##ked  BOTH DIRECTIONS IN CYCLE STEAL AND BURST MODES. SET JUMPERS  ###ess
Breeed  AS SHOWN IN THE MANUAL FOR BUS REQUEST LEVEL 3 AND GRANT LEVEL ###sss
##3#sd 3, CABLE P3 TD P3 AND P4 TO P4. BOARD BASE ) HEREEE
##¢eet  ADDRESS IS SET FOR $E@@@. RUN THIS SOFTWARE IN CHASSIS ONE. FEEEEE
##+s#e¢  CREATED APRIL 23, 1988 BY MGL. REV1 HEH
#ee##d  REV2 JAN 11, 1988 CONTINOUS LODP ADDED BY MGL HitH

R R R E R R R R R R R R R R R R R R E R R R R H HE F R R HE R R R R 1S

ORE. §
NOVE. ¥
LEA
LEA
TRAP
DC.W
START  MOVE.B
CLR
STARTY  MOVE.L
BSR.S
BSR.S

MOVE.L
BSR.S
BSR.§

MOVE.L
BSR.5
BSR.5

MOVE.L
BSR.§
BSR. S
CHP. B
BER.S
HOVE.B
JNP.§
DIN JHP. 5

LDMEM!  LEA

INITHEN1 MOVE.L

CHPA.L
BNE
RTS

FERREREE R R R R R R R R R R H R R E H  E HE R B R H R AR
#4458 TRANSFER DMA BLOCK OUT#ER3553sdirii bbb it oi i8558 - R HEREESF00E3003S
FEERE R R R P R R R R R R R R R R E R R R R F R R R R I H R R R R R R R H S

DMADUT  MOVE.N
HOVE. B

$1080
51700, A7
M558, AS
ENMSE8,, A
15

b

#4588, D1
Dé

#$SASASASA, D4
LDNEN]
DMADUT

#$ASASASAS, D4
LDMENL
DMADUT

1shooeecon, D4
LDMEN]
DNADUT

ASFFFFFFFF, D4
LDNEN1

DNADUT

18,06

DIN

#528,D1
START1

START3

548088, AR
D4, (AR)+
2541888, A0
INITHENS

#52780, 5R
#,03

INITIALIZE STACK POINTER
SIGNON MESSABE

SETUP D1 FOR TRANSFER IN CYCLE STEAL

FIRST DATA PATTERN TO BE TRANSFERED

SECOND DATA PATTERN

THIRD DATA PATTERN

FORTH DATA PATTERN

SET TRANSFER FOR BURST MODE

LOAD MEM, WITH DATA PATTERN

MASK INTERUPTS

PABE
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Wotorola N6BE2E ASK Version

59
6l
6l

62
63

o4

63
bé
67
68
&9
78

)

72

73
74

15

76

mn

78

79

)
82
83
B4

86

87
88

98
91
92
93
54
3
9%
§7
%6

99
1eg
181

geeg162 1IFCRO4SRRFF
ER4D

BORR1RoA 1TFCER4BRRFF
E023

80001072 13FCORRBRBFF
EQE?

80021074 13CIBRFFEBR4

geealese 13FCeebeearF
EBOR

80021888 13FCEA3708FF
EB63

eepaiese 21FCepeaiine
2114

foaeipye 21FCRROR!1AE
e1ee

BGRRIRAD 21FCERRRLIIFA
2104

B0DR18AB JIFCR4DRORFF
EQBA
BO0R1BBE 23FCoRR4BERD
BeFFERRC
gdep1eBa 13FCBAI200FF
EBOS
BO@R18C2 13FCERIERRFF
ER45
eppeieca 13FCheRBRRFF
EBb1
222@18D2 267CRRFFERLR
eaeelene 3813
28ee1eDA 82448080
200@10DE BC44ReBR
BBORIRED2 b4EE
eeQRlBE4 13FCOQ120EFF
EBSI
80021BEC 46FC2008
goeelere ecelesal
BRRRIBF4 BAFA
Q00R1RFL 4ETS

200218FB 123CREBE

@eeeierC 1C3Ceane

geepiipe 13FCAABBARFF
EBET

B82011PE 2BICSASASASA
BBRal1gE 6122

1.18a5Y5 : 111,

MOVE.B  #$45,$FFER4D
MOVE.B  9$4Q,$FFERZS
MOVE.B  #$B,SFFEQR7

MOVE.B  D1,SFFERB4
MOVE.D  #$BB,$FFERR

MOVE.B  #$39,$FFEB&S

DMAETH SR B3/38/B9 16:05:33

LOAD ATTN. INTERRUPT VECTOR
LOAD DMA INTERRUPT VECTOR
ENABLE DMA INTERRUPTS

SET UP TRANSFER TYPE
CLEAR CSR

LDAD LWORD# AND ADDRESS MODIFIER

(12222223322 23222222ssasntastasatassinsatssscattsstssasatasnsstsssnstnstsstazassl
sesesres8450008 TYPE CPU'S MULTIPLY THE INTERRUPT VECTOR BY 4#ssissssessssssss

#rarreanetiDURING AN INTERRUPT CYCLE.

EXAMPLE 1 $45 #$4 = §ll4sssrsniiniiind

PR P R R R R R R R R R R R R R R R R

MOVE.L  #ATTN,$114
MOVE.L  #DONE!,$100

MOVE.L 4I13,%104

ATTN INT VECTOR LOCATION
DMA DONE VECTOR LOCATION

DMA ERROR VECTOR TO LOCATION 113

PR R R R R R R R R P R R R R R R R F R R R R R R R R R R R R R R R

MOVE.N #5480, 3FFERDA
MOVE.L #5480, SFFEBRC
MOVE.B 432, $FFEBRS
MOVE.B  4$1E,$FFERAS
MOVE.B  #$0B,$FFERS!

WAIT  MOVE.L  4SFFEB&D,A3
MOVE.N  (A3),D4
AND.N 458098, D4
CHP.N 450088, D4

BNE.S  WAIT i
MOVE.B  #$12,$FFERBGL

MOVE.N  4$2800,SR
SELFI  CNP.B #1,D3

BNE.S  SELF1

RTS

LOAD TRANSFER COUNT

LORD A€ ADD COUNTER

LOAD OCR

ATTN CONTROL RES. LEVEL 6 INT.
SET SPARE BIT TO DNA2 BOARD

NAIT FOR DMA2 TO RESPOND
WITH SPARE BIT SET

ENABLE ATTN OUT,ATTN IN

WAIT FOR SOMETHINE TD HAPPEN

FHEE R AR R R R R E R R H R R R R R R R R R R H R HE
#+e34+8H4RECIEVE DNA BLOCK#R 34+ HRHFEEHEEEHEFHERHERRHE I EHRERIEREHE
FEEEEHEE R R AR R R R R R R R R R ER R R R R

STARTS MOVE.B  4$BE,D!
HOVE.E  #8,Dé
MOVE.B 4@, $FFERST

START2  MOVE.L  #$5ASASASA,D4
BSR.5  DMAIN

SET TRANSFER TD CYCLE STEAL

FAIL LED ON

FIRST DATA PATTERN RECIEVED

PABE



Motorola M68B28 ASN Version 1.18aSYS : 111.

.DMABTM .54 B3/38/89 16:85:33 PABE
182 ;
183 @0BR111@ 2B3CASASASAS MOVE.L  #$ASASASAS,DA SECOND DATA PATTERN RECIEVED
184 BRERL1LG blIA BSR.S DMAIN
185
184 BBER111E 7800 MOVE.L #sPDoomBep,D4 THIRD DATA PATTERN RECIEVED
187 BeRRL11A 6115 BSR.S DMAIN
188
189  @@eBL1IC 7BFF MOVE.L  #$FFFFFFFF,D4 FORTH DATA PATTERN RECIEVED
118 @eealllE &l12 BSR.S DNAIN
111 8Be01122 BCespe@E CHP.B #B,D6 COUNT THE NUMBER OF BLOCKS RECIEVED
112 @Bea1124 &788 BER.S pout
113 Beepi126 123Ce028 MOVE.BD  #$28,D1 SET TRANSFER TO BURST MODE
114  @@e@112a 4EFB1l08 JHP.5 START2
115 @eBOL12E 4EFBIRIR DOUT IMP.S START
116
117
116 @B@R1132 44FC2780 DHAIN MOVE.W  #$2700,SR MASK INTERRUPTS
119 @eem113s 1s3Ceeme MOVE.B  #8,D3
128 BRERI13A JIFCR4BRRRFF MOVE.W #5482, $FFERDA LOAD TRANSFER COUNT
EQRA
121 PBeeR1142 23FCeeB4ipee MOVE.L  #$4180B,$FFERBC LOAD MEM ADD COUNT
BOFFE@RC
122 BeBR114C 13IFCPBBRRRFF MOVE.B  #$BD, $FFERBD CLEAR CSR
Eeea
123 B8PR1154 13C1PRFFERR4 MOVE.B  D1,$FFEBDA SET TRANSFER TYPE
124 @@eBl15A 13FCRRB2BEFF MOVE.B  #$B2,$FFERES LOAD DCR
EBBS
125 @PRB11462 13FCRR44BRFF MOVE.B  #$44 SFFERAD LOAD ATTN INT VECTOR
E@4D
126  B0@BI146A 13FCORALBRFF MOVE.B  #$46,$FFER25 LDAD DMA INT VECTOR-
: E825
127 epee1172 21FCe@ae]1BE MOVE.L  #ATTNI,$110 ATTN VECTOR LOCATION
eLe
126 Be@B117A 21FCBRRBLIFA MOVE.L  #113,$11C DMA ERRDR
giic
129 @eapii1g2 21FCII!§121R MOVE.L  #DONE2,$118 DMA DONE VECTOR
2118 .
139 eeeR11BA 13IFCRAI9REFF MOVE.B  #$39,$FFERAS " LOAD LWORD# ADDR MODIFIER
o EB&S
131 eeep1192 13FCERIDBRFF MOVE.B  #$1D,$FFER4S ATTN CONTROL REG,LEVEL 5 INT.
EB4S
132 BBeR119A 13FCRR1BBRFF MOVE.B  #%18,$FFEBA! ENABLE ATTN. INT
ERb1
133  BeeB11A2 45FC2008 MOVE.W  #$2808,5R
134 @BeBL1A6 BCR3BERI SELF2 CHP.B 11,03 WAIT FOR INTERRUPT
135 B2ER11AA b&FA BNE.S SELF2
136 @B0RL1AC 4E73 RTS a
137
138
139 frenepnreria#HEDONE] INTERRUPT SERVICE ROUTINE###3###5ii8itisi st i -t ERitEtE
148 @00R11AE 5286 DONE!L ADD.B 41,06
141 BePe11BR 163CERR! HMOVE.B  #1,D3
142 @3e@11B4 13FCERBRREFF MOVE.B  #$B80,$FFE@6T
EBL3
147 @e8e11BC 4E73 RTE
144
145 FEERERRRERERRRATTN] INTERRUPT SERVICE ROUTINE#eni et ri e s et HRFERERREEEE
146 @BBBL1BE 13FCA@IDREFF ATTN! MOVE.B  #43D,$FFEQ47 ENABLE DNA INT



Motorola M&BE2B ASM Version 1.1BaSYS : 111,

147
148

149
158
151
152
153

154
155
156

157
158
159
168
16l
162
163
164
163
164
167
168
169
178
17
172
173
174
175
176
1m
178
179
188
181
182
183
184
183
186
187
188
189
198
191
192
193
194
195
196
197

EQ47
geee11Cs 13FCBRBBRRFF

ERR7
ee@e11CE 13FCRRR3RRFF

EQ6L
20801106 4E73

Boee11De 13FCERBRRAFF
E@63
Beee11ER 13FCRBIDBRFF
EQ4?7
BeeR11EB 13FCERBBRRFF
Eee?
BeeR11Fe 13FCERRSLQFF
11131
Begel1Fe 4ET3

808211FR 4BFB1205
BeQRLIFE 4DFB1219
202081282 AE4F
aoeni2ed 8o

20201205 BDBA
20001207 4D4153544532
20ee1217 @DeA
eoaei219

Bees121n 5286
eeee121C 163CeRR!
80221228 287CRRBA1DRR
80081226 J@ICEa0e
B82e122A 2A1C
@eee122C BABA
B00R122E b4BA
08001238 5240 |
88291232 BCABB4OR
80001236 b6F2
POBR1238 4ETI

9820123A 4BFB124A
BROB1Z3E 4DFEI25A
§BR21242 AEAF
eaeal244 pens
B0R01245 AEAF
20ae1248 Beee

B020124A BDBA
BBER124C 4441544120845
B00B1256 BDBA

MOVE.B

MOVE.B

RTE

+DMABTH

#4088, SFFERRT7

#$03, $FFERL]

.5A B83/38/89 16:085:33

START DMA CONTROLER

ENABLE ATTN INT DUT, 60 BIT SET, RECEIVE

seareaeeeeEATTN INTERRUPT SETVICE ROUTINE##S3253 8k RE iR R34 R HERRERERERIE

ATTN MOVE.B

MOVE.B

MOVE.B

MOVE.B

RTE

I3 LEA.L
LEA.L
TRAP
DC.B

MSE3 DC.B
DC.B
DC.B
ENN563

1580, $FFERS]
253D, $FFER4T
§$88, SFFEBRY

#505, SFFER]

MS53,AS
ENNSG3, Ab
s

¢

3D, %A

ATTN SERVICE ROUTINE

LOAD DICR (ENA DMA INTERRUPT)
START DMA CONTROLER

HIT B0 BIT TO ENABLE HANDSHAKE, CYCLE

DMA ERROR SERVICE ROUTINE

‘MASTER DMA ERROR’

$0,$A

FHERERR R R HE R E R R R R R R F R R R R R H R R R R R R R
#54858D0NE2? INTERRUPT SERVICE ROUTINE ###8ssssssisssidisititbiiiitiitititiist
FEEE R R R R R R R R R R R R R R R E R R R R R R R R R R

#+4THIS SERVICE ROUTINE CHECKS THE RECIEVER BUFFER FOR DATA ERRORS####sdiitiii:
P H HHH M HH

DONEZ  ADD.B
NOVE.B
MOVE.L
MOVE. W

NOSHIFT MOVE.L
CMP.L
BNE.S
ADD.W
CHP. W
BNE.S
RTE

DATAERR LEA
LEA
TRAP
DC.W
TRAP
DC. ¥

DERR DC.B

1,06

1,03
1541000, A4
1,08 '
(M) +,D5
D4, D5
DATAERR
41,08
15408, 08
NOSHIFT

DERR ,AS
ENDERR, Ab
45

6

#5

i

$0,$A
"DATA ERRDR’
$D,$h

STARTING ADDRESS OF RECIEVER BUFFER

COMPARE BUFFER

SCREEN PRINTED MESSAGBES

PABE
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Motorola MéBR28 ASM Version

198
199
200
28!
282
283
204
285
286
207

20201258 @DRA
BaeR125A ENDERR

BO2@125A BDRA HSE8
@808125C 445231315720
BB2e1275 BDBA

08281277 464C41534849
Beee129C BDBA

aeae129€E ENMSEB

s+¢e44 TOTAL ERRORS -
#xeiae TOTAL WARNINGS  @--

1.18a5Y5 & 111,

DC.B

(=]

3 T3

= = 0w

o e o o

S=S

.DMABTM .SA 83/78/89 16:85:33

$D, 84

$D,$A
"DRIIN TEST IS IN PROGRESS'
$D, %4

‘FLASHING LEDS INDICATE A PASSING TEST'

$D, %A

PABE



Motorola M&6BBZ8 ASM Version

SYNBOL TABLE LISTING

SYMBOL NAME SECT

ATTN
ATTN!
DATAERR
DERR
DIN
DMAIN
DNADUT
DONE!
DONEZ
pout
ENDERR
ENMS63
ENNSEE

VALUE

pedeiing
2esei 1BE
Beee123a
22801244
poee1ead
BeEgR1 132
gaee1esa
20021 1AE
200e121A
eeen112e
peee12sa
BeeR1219
2ede129¢t

1.10a5Y8 & 111,

SYMBOL NAME

I3
INITHEN]
LDMEN!
MSE3
MSEE
NOSHIFT
SELF1
SELF2
START
START1
START2
START3
WRIT

.DMAETM ,5A 83/38/89 16:85:33

SECT

VALUE

BeeR11FA
08021 84E
aeeaLp4e
eBee1285
20ea1 254
aese122a
eoep1ere
20821 1As
egep1e1e
CLELIEH
goen11ee
eeae18re
2eee18D2

PABE

6



Motorola M&BR22 ASM Version

|~ o own Bl R e

gespieap
geeelean JETCIFRE
pBBE1824 4BFE126C
22201005 4DFB12AE
BBODIREL 4E4F
€B2E102E BoRe

epeeieie 4242
geeeisl2 13FCeeRoReFF
EB&3
eaaeieth 1C3Ceaee
eeeelB1E 123CeaB8

eBeR1R22 283CIASASASA
BoeRIR28 6122

BEBB182R 2B3CASASASAS
eaeeiale s11A

geee1p32 7808
egee1ei4 6116

08281836 7BFF
eeee183s 6112

8260183A ECBLRARE
aeep183E 6708

02R1B4R 123CBA2E
g2eeip44 4EFE1022
peep1048 4EFBILR4

oBee104C 163CRARE
peeerese 4sFc27ee
feepies4 JIFCRARRROFF
EBRA
Beee185C 23FCeae4iene
BRFFERRC
Beee1Bes I3FCEBBRARFF
Eeae
82eR184E 13C1BBFFEGDA
Beae1074 13FCeRE208FF
EBRS

1.1BaBYS & 111,

.DMABTS .SA @7/28/89 83:10:02 PAGE

R AR R R R R R PR P R R R R R R R R R R R R R R R H R R R R R H R 1Y

HERE
thEE

hEEE
FEEHE

THIS FART OF THE TEST SDFTWARE 1S
FOR THE SLAVE'S CHAGSIS

PR R R R R R R R R R R R R R R PR R R R R R R R R R R R R R R R R R R R R R

t 222213
FEERER
FrERER
FRERER
HEEHEE
FREEER
tREHEE

THIS DA TEST TESTS 2 DMA'S IN BACK TO BACK MODE
IN SEPERATE CHASSIS. THE TEST PREFORMS DMA TRANSFERS IN

et
HEERE

BOTH DIRECTIONS IN CYCLE STEAL AND BURST MODES. SET JUNPERS EHEEE
AS SHONN IN THE MANUAL FOR BUS REBUEST LEVEL 3 AND GRANT LEVEL ##ess
3. CABLE PJ TO P3 AND P4 TO P4. BOARD BASE R
ADDRESS IS SET FOR $E@B@. RUN THIS SOFTWARE IN CHASSIS TWD. BHEHE
CREATED FEB. 23, 1986 BY MGL. REVI R

R R R R R R R R R R R R F R R R R R R R R R R R R R R R R R

DRG. S
NOVE.N
LEA
LEA
TRAP
DC.W

RESTART CLR
NOVE.B

MOVE.B
MOVE.B

$1008
$$1F00, A7
K568, A5
ENNSEB, b
#15

b

INITALIZE STACK POINTER

SIGN ON MESSAGE

D5
#5090, SFFERS

48,06

#$B8,D!1 SET TRANSFER TYPE TO CYCLE STEAL

FRERERREERERERRREDNA NS 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

START  MOVE.L

BSR.S

MOVE.L
BSR.S

MDVE.L
BSR.S

MOVE.L
BSR.S

CHP.B
BEQ.5
MOVE.B
JNP.§
pouT JHpP.S

DMAIN  MOVE.B
MOVE. W
MOVE.®
MOVE.L
KOVE.B

MOVE.B
KOVE.B

#55A5ASASA, D4 FIRST DATA PATTERN RECIEVED

DMAIN
#$ASASASAS, D4 SECOND DATA PATTERN RECIEVED

DKAIN

1582020820, D4 THIRD DATA PATTERN RECIEVED

DHAIN

#$FFFFFFFF, D4 FORTH DATA PATTERN RECIEVED

DNAIN

18,06 CHECK THE NUMBER OF BLOCKS RECIEVED
poUT -

#$26,D1 SET TRANSFER TYPE TO BURST MODE
START

STARTI

1,03

152708, SR MASK INTERRUPTS

15400, $FFEBRA LOAD TRANSFER COUNT

#$41000, SFFEBRC LOAD MEX ADD COUNT

1580 SFFERRE CLEAR CSR

SET TRANSFER TYPE
LOAD DCR

D1, $FFEBRA
1382, $FFERES
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54

39

36

N1

58

59
)
bl
62
63
b4
L]
67

68

edezi1e7C I3FCeR4sRRrF
EBAD
gope1eB4 1IFCARARREFF
E025
8002188C 21FCRERRIACE
g11e
28281874 21FCoeBA122C
e1e4
BBBR1RTC 21FCeQRRIRE2

glee
BO2R1BA4 ISFCORI9RAFF

EB6S
20ReiRAC 13FCRBIDRRFF
EQ45
goopieps 13IFCRRI1BREFF
Edel
202e1@BC 46FC2000
eeez1ece aceseee!

BBBLIRCS b6FA
8B2B1BCS 4ET7S

geap1ece 13FCeQIDRRFF
ER47
©02218DD {3FCBRBBRBFF
EBR7
BRARIBDE 1SFCERBIBRFF
Egsl
peeeiBER 4ET73

poRe1RE2 5206
88001RE4 16300021
Be@R1REE ZB7CERR41DDR
88001 EE 3e3CoRRe
Ba2R1AF2 2AIC
@eae12r4 BABA
BD2R1BF6 b6REELSY
22R01BFA 5240
BEGRIBFC BL4BRARR
00ee:108 &oF0
BeRR1102 4ET3

geael104 1s3Ceeee
eepeiiee (1C3CeRRR
esee:1eC 123CeeBe
gpepiile 15FCERBREREFF
E@s3
Beeei118 283CIATATAGA
BeeBlllE 6124
BE21126 b13A

B0BB1122 283CASASASAS

1.18a8Y5 ¢ 111, .DMAETS .SA 87/28/89 B3:10:02

MOVE.B  #%544 $FFER4D LOAD ATTN INT VECTOR

MOVE.B  #$4B,$FFER25 LOAD DMA INT VECTOR

MOVE.L  #ATTNI,$118 ATTK VECTOR LOCATION

MOVE.L  #113,%$104 DMA ERROR

MOVE.L  #DONEL,$1DB DMA DOKE VECTOR

MOVE.B 8439, $FFERBLS LOAD LWORD* ADDR MODIFIER
MOVE.B  #$1D,$FFER4S ATTN CONTROL REG,LEVEL 5 INT.
MOVE.B #4518, $FFEBS! SPARE, ATTN ENABLE

MOVE.W  #$2802,5R

SELF2  CNP.B  #1,D3 WAIT FOR INTERRUPT
BNE.S  SELF2
RTS
$EEeererE s #ATINL INTERRUPT SERVICE ROUTINE###€t## et et stiatHei e st iebitsss
ATTNL MOVE.B  #$3D,$FFER47 ENABLE DMA INT
MOVE.B - #$8B,$FFEBR7 START DMA CONTROLER
MOVE.B #4083, $FFEBSI ENABLE ATTN INT OUT, B0 BIT SET, RECEIVE
RTE

FEEEEEERERF R RS R R F R PR EFE R R R R E R E R B R E R MR E R
seereaesaesses]ONEL DMA INTERRUPT SERVICE ROUTINE#etsstssiisiiiiiiiiibisiiiiiss

t+#£4THIS ROUTINE CHECKS THE RECIEVER BUFFER FOR DATA ERRDRS###riiiiedibebiiiis
FREEREERRERR AR R AR R R E R PR R R R E R R R R R

DONEL  ADD.B  #1,D6
MOVE.R 41,03

MOVE.L  #541080, A4 BEGINNING ADDRESS OF DATA BLOCK
MOVE.¥  #2,D2
NOSHIFT MOVE.L  (A4)+,D5 CHECK DATA
CNP.L D405
BNE.L  DATAERR
ADD.W 41,8
CNP.W  #s420,D0
BNE.S  NOSHIFT
RTE

FHEEREEREERDNA QUTHE R R R Rt RE R e R iR R REFERE R R R E R A R BRI
START1  MOVE.B 48,03
MOVE.R 42,Db
MOVE.B  #4BB,D! SET TRANSFER TYPE TO CYCLE STEAL
MOVE.B  #$B@,$FFERBL]

START2 MOVE.L  #45ASAGASA,D4 FIRST DATA ELOCK TRANSFERED
BSR.§  LDMEN!
BSR.S  DMADUT

MOVE.L  #$ASASASAS,D4 SECOND DATA BLOCK TRANSFERD

PABE
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13
133
134
135
136
137
138
139
140
14}
142
143
144

145

88001128 &12@
eeeeLi2a 613e

eeaes12C 7eee
E8BBLI2E 6l1A
00801138 6124

80BB1132 7BFF
80001134 6114
BBBR1136 6124

geepii3e Blesezes
eeeeli3C o7e8

Beeeti3E 123C8828
aeee1142 4EFelLlg
BeBR1146 4EFBIOIR

gpae114n 41F900p4000R
eeaet1se 2ec4
2pee1152 BIFCE@R41RER
80221156 b&Fb
BeBe115k 4E75

. BBBRLISC 46FC2700

eeeel16e 163C0@E0
80801164 13FCOR4SRRFF
EQ4D
BBRBL16C 1SFCRR44REFF
828
peeet174 {3FCEBEBRGFF
Eee?
2028117C 13C18RFFERDS
@eae1182 13FCR@BORAFF
ERDR
B0ae11BA 13FCRRITREFF
EQ&S

Epa1192 21FCRRRBELIFR
B114
0o@e1194 21FCBERRIZIC
2118
BeaR11A2 21FCEGERI22C
811c

g28e11AR JIFCRABDRRFF
Eeea

Be2e11B2 23FCEER40R22
BeFrEeeC

BeoRiiBC 13IFCER320RFF
Ee@s

82@211C4 13FCBRIEREFF
E04S

.10a5Y5 & 111, .DMABTS .SA €7/28/89 €3:10:02 FABE

BSR.S  LDMEN!
ESR.S  DMAOUT

MOVE.L ilﬁBBBﬁEBE,D# THIRD DATA BLOCK TRANSFERED
BSR.5  LDNEM!
BSR.5  DMADUT

MOVE.L  #$FFFFFFFF,D4 FORTH DATA BLOCK TRANSFERED
BSR.S  LDMEN!
BSR.5  DMADUT

CHP.B  #8,D6 CHECK NUMBER OF ELOCKS TRANSFERED
BER.5  DIN
MOVE.B  #$28,D1 SET TRANSFER TYPE TO BURST MODE

JNP.S  START2
DIN JMP.5  RESTART

LDMEMI  LEA $apeee, Ao LDAD DATA BLOCK
INITMEM! MOVE.L D4, (AB)+

CHPA.L  #541002,R0

BNE.5  INITMEMI

RTS
DMAOUT  MOVE.W  #$2788,5R MASK INTERUPTS
MOVE.B  #0,D3
MOVE.B  #$45,$FFERAD LOAD ATTN. INTERRUPT VECTOR
MOVE.B  #$46,$FFEB2S LOAD DMA INTERRUPT VECTOR
MOVE.P  #4B,$FFERE7 ENABLE DNA INTERRUPTS
MOVE.B  DI,S$FFEBR4 SET UP TRANSFER TYPE
MOVE.B  #$BR,$FFEQER CLEAR CSR
MOVE.B  #$39,$FFEB6S LOAD LWORD# AND ADDRESS MODIFIER

FEEEEREREE R R R R R R B R R R e R R R R R PR R F R R R R E R R R E R
seeeerieeibB008 TYPE CPU'S MULTIPLY THE INTERRUPT VECTOR BY 4srtviitiiiidiist
ssereessraDURING AN INTERRUPT CYCLE. EXAMPLE : $45 #854 = $ll4Fersdbibitibind
FERE R R R R R R R R R R R R R R R R R R R R R P R R R R R R R P R R R R R R Y

MOVE.L  #ATTN,$114 ATTN INT VECTOR LOCATIDN
MOVE.L  #DONE,$118 DMA DONE VECTOR LOCATION
MOVE.L  #I13,$11C DnA ERROR VECTOR TO LOCATION 113

R EE R P R R R R R R R R R R R R

MOVE.K #8400, $FFEQRA LOAD TRANSFER COUNT

MOVE.L  #$42000,$FFEBEC LOAD MEM ADD COUNTER

MOVE.B  #432,4FFERRS LOAD OCR

MOVE.B  #$1E,$FFER4D ATTN CONTROL REE. LEVEL & INT.
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148

147
148
145
158
151
132

133
154
135
136
157
138
159
168
161
162

163
164
165

166
167
168
169
178
171
172
173
174

175
176
in
178
179
18e
181
182
183
164
183
186
187
188
189
19@
191
192
193
194
193
196

eeee11CC 13FCERABRRTF

EBal

1,10a8Y5 : 111,

BPBE11D4 267CRRBFFEGLE WAIT

€eesi1DA 3813
geae11DC 8244e080
geeel1Ee BCeseese
EBEOIIE4 BEEE

820011EL 13FCOR1208FF

EBb!
BO0R11EE 46FC2B20
geeel1F2 eceeea!
BPRR11Fb boFA
eeaeiiFe 4E75

SELF1

KOVE.B

KOVE.L
HOVE.
AND.¥
CHP. ¥
BNE.S
MOVE. B

HOVE.N
CHP.B
BNE.S
RTS

.DMABTS

#508, SFFEQBI

$FFERSD, A3
(A3), D4
452280, D4
150080, D4
WAIT
#512,$FFERB!

#5202, 58
1,03
SELF!

.Sh €7/28/89 B3:10:82

SET FNCT3 BIT TO DR1LIN2 BOARD

WAIT FOR DR11W2 TO RESPOND
WITH FNCT3 BIT SET

ENABLE ATTN OUT,ATTN IN

WAIT FOR SOMETHING TO HAPPEN

seees s eesATTN INTERRUPT SETVICE ROUTIME#R##3 e 5 b i be s b i+ S ERbbRbabbsebiiid

@0ee{1FA 13FCRRBRRAFF ATTN

E@43

geaei2e2 13FCe@3DBRFF

E047

BaER120A 13FCEREBBRBFF

Eee7

pRER1212 13FCEQBSRRFF

Edb!
BBRR12LA 4ETT

pEeRI21C 5286
2Bae121E 163CeRR!

82201222 13FCRABRRAFF

63
BORRL22A 4ET3

22081220 4BFB1237
20081230 4DFB124B
BR0R1234 AE4F
20ee1236 Be

peee1237 eDeA

80081239 AD4133544352

BBER1249 BDBA
BaeR1248

peeeiz4C 4BFELI2IC
82021230 4DFB126C
BBBRL254 4E4F
2008125¢ eees
BRABI25E 4E4F
Q@oeL23A eaer

201250 BDBA

MOVE.E

MOVE.B

MOVE.B

MOVE.B

RTE

4580, $FFEDS3
#$3D, $FFEQ4T
1488, $SFFEDET

#5085, $FFERS!

ATTN SERVICE ROUTINE
LOAD DICR (ENA DNA INTERRUPT)
START DMA CONTROLER

HIT 60 BIT TO ENABLE HARDSHAKE

£455:DNA DONE INTERRUPT SERVICE ROUTINE##esesfrfisesst iRt itiibbeibERFEIERE

DOKE

113

MSE3

ENMSE3

DATAERR

DERR

ADD. B
HOVE. B
MOVE.B

RTE

LEA
LEA
TRAP
DC.B

DC.B
DC.B
DC.B

LEA.L
LEA.L
TRAP
DC.#
TRAP
DC. 4

DC.B

11,06
11,03
4588, $FFERAT

¥S53,A5
ENKSE3, Ab
#15

b

$D,$8

"MASTER DMA ERROR’

3D, $A

DERR,AS
ENDERR, A&
13

¢

15

)

$D, $4

TURN LED OFF

DMA ERROR ROUTINE
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197
198
199
288
281
2m
283
204
285
286
287
208
i)

8220 125E 444154412045
BBeB1268 BDRA

goae1264 BDRA

2eee12s0 ENDERR
20801260 BDBA HS68
0200126 444D41205445
20001285 QDRA

2BBR1287 464C41534649

BBRR12AC BDRA
008212AE ENNEBE

##442 TOTAL ERRORS o
e+#e4# TOTAL WARNINGS  @--

1.10a8Y5 ¢ 111,

DC.B
DC.B
DC.B
DC.B
DC.B

END

.IMABTS .5A B7/28/89 03:18:02

"DATA ERROR’
50,88
5D, $4

$D, %A
"DNA TEST IS IN PROBRESS'

5D, %8

"FLASHING LEDS INDICATE A PASSING TEST'
$D,$4

FABE
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SYMBOL TABLE LISTING

SYNBOL NAME SECT

ATTN
ATTNL
DATAERR

DERR
DIN

DMAIN
DMAOUT
DONE
DONE!
bouT
ENDERR
ENMSE3
ENMSEE

VALLE

eeRelLFA
peceiece
eeae124C
p0ee125C
gedelLas

Bepe1e4C
goees1sc
Bepe121c
geeelec2
geeeip4s
foee126C
BoRRB1248
200812AE

1.10a8Y5 = 11,

SYKEOL NANE

13
INITHEK]
LDMEN]
MSE3
HS68
NOSHIFT
RESTART
SELF1
SELF2
START
STARTI
S§TARTZ
WAIT

DMABTS .SA 87/28/89 B3:10:22

SECT  VALUE

egee1220
epge115e
20081144
20821237
80081260
gppelerF2
eeeeinlp
BBRR11F2
pooeiece
peaniez2
geaaiied
2eapiiie
eeeeliD4

PABE
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