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PREFACE.

The 8509 is a combined module, a combination which consists
of three parts, one DMA (Direct Memory Acces) part, one
priority interrupt part, and one register file for new
bank switch. The three parts, since they are more or less
independent, will be described in seperate sectlons.
Section one will deal with the DMA part, sectlon two

with the bank register array, and section three will

deal with the priority interrupt part.



1.0. GENERAL DESCRIPTION DMA PART.

The 8509 module uses three AMD9517 DMA controllers, which

are described in detail in appendix 1. Appendix 2 which is the
logic schematic of the module, need not consern the programmer,
and 1s consequently left out in most manuais.

The 9517 DMA controller has four DMA channels, two of

these chlps are used to service the eight I/0 dma channels.
Two of the channels in the third 9517 is used with a on board
register to perform memory move (channel zero to read from
memory to the reglster, and channel one to read from the
register to the memory).

Hardware arbitration glve the two first 9517 chips a rotating
priority and the third a low priority.

Addressing.

The dma part uses 48 (decimal) addresses (16 for eatch dma chip),
ADR(3:0) selects different registers or control functions in the
DMA controller chip according to appendix one, the base addres for
the dma part is normaly 20 (hex).

1.2 DMA CONTROL SIGNALS.

DMAREQ(T:0)

The signals are open collecter active low. The 8509 module
has the pull-up resistors for the signals and converts them
to active high before they are connected to the 9517 dma
controller.

INDDMA, OUTDMA.

These signals, that are open collector active low with
pull-up, control reading and writing respectively in a DMA
1o unit during a DMA cycle.



EOPIN, EOPOUT.

These signals are input and output to the EOP signal from the
DMA controller. the EOP signal is descriped in appendlx one.
The signals are not inverted on the 8509 module. Eopout, 1is
open collector active low with pull-up resistor .

Programming conslderatlons.

Se appendix one page six: command reglster.

The controller should be initialized for normal timing (bit 3)
and late write (bit 5).

Dreqg should be active high (bit 6) and dack should be actilve
low (bit 7).

2.0. GENERAL DESCRIPTION FOR BANK SWITCH.

The 8509 module contains the bank select register array, witch
are used 1n bank switch implementation 2, that is in systems

in which the memory address bus 1s expanded with four bits from
ADR(15:0) to ADR(19:0).

The register array consist of 16 registers of four blts eatch.
The selected register drives the address bus extenslon ADR(19:16).

2.1. WRITING IN THE REGISTER ARRAY.

The address of the register array is x“FB”. The cpu writes in the
register array by executing an out instructlon with the address FB
The four least significant bits in the data word, D(3:0), are
written in the register selected by D(7:4).

The program:
MVI A,XY
ouT OFB



writes the hexadecimal value Y in the register with the hexadecimal

number X.

2.2. READING IN THE REGISTER ARRAY.

Issue the register number at ioaddress x FD
at address x“FB (note that the two operations must be done

indevisibel, that is with a disabled interrupt system).

2.3 DRIVING THE ADDRESS LINES ADR(19:16).

read the contents

When the cpu is running that is when the cpu has not 1ssued a
HOLD acknowledge reglster number zero, R(0), drives ADR(19:16).
When the cpu has issued a HOLD ACKNOWLEDGE and the dma part
has issued DMAACK(N) register R(N+l1) drives the address lilnes
ADR(19:16).

that is

R(0)
R(1)
R(2)
R(3)
R(4)
R(5)
R(6)
R(7)
R(8)
R(9)
R(10)
R(11)
R(12)
R(13)
R(14)
R(15)

cpu runni
DMA chlp
DMA chip
DMA chip
DMA chip
DMA chilp
DMA chip
DMA chip
DMA chip
DMA chip
DMA chip
CURRENTLY
CURRENTLY
CURRENTLY
CURRENTLY
CURRENTLY

2.4. PROGRAMMING.

ng
one (address
one (address
one (address
one (address
two (address
two (address
two (address
two (address
tree(address
tree(address
NOT USED
NOT USED
NOT USED
NOT USED
NOT USED

20)
20)
20)
20)
30)
30)
30)
30)
40)
40)

active
active
actlve
active
active
active
active
active
actlve
actlve

on
on
on
on
on
on
on
on
on

on

channel
channel
channel
channel
channel
channel
channel
channel
channel
channel

DMAACK(0)
DMAACK(1)
DMAACK(2)
DMAACK(3)
DMAACK(4)
DMAACK(5)
DMAACK(6)
DMAACK(T)

active
active
active
active
active
active
active
active



The cpu enables a given bank by writing the bank address in R(0).
Before enabling DMA channel N the program must initialize R(n+l)
with the bank address of the bank to/from which data 1s to be

transferred.

The content of the reglsters are unknown after power up, and are not
affected by reset.



3.0. GENERAL DESCRIPTION INTERRUPT PART.

The Interrupt priority part of the 8509 module is used in
configurations where the I/0 modules must be served by means
of interrupts. The 8509 module is able to deal with incoming
interrupt request lines IR(7:0) at eight priority levels.

The module sends an interrupt request to the cpu module

(with the bus signal INT) if at least one enabled interrupt
request line is activated. The cpu module responds to this by
executing an interrupt acknowledge michine cycle. In this cycle
the 8509 generates a restart instruction (RST 0,1,004,7)
corresponding to the interrupt request with highest priority.
When the cpu responds to the interrupt request, the internal
interrupt enable flip-flop of the 8085 1s cleared to prevent
more Interrupts from beeing served. Acknowledgement of the
interrupting I/0 unit and reenabling of the interrupt system

i1s under program control.

The 8509 module contains an interrupt mask register for
selective enabling/disabling of the different priority levels.

ADDRESSING.
The interrupt mask register is situated at 1/o addres x“FE,

and can only be written into.
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MEALY MACHINE FOR DMA ARBITER.

REQUEST FROM FIRST DMA CHIP.

REQUEST FROM SECOND DMA CHIP.

REQUEST FROM THIRD DMA CHIP.

ACKNOWLEDGE FROM CPU

ACKNOWLEDGE FROM CPU SYNCRONIZED TO MACHINE CLOCK

ACKNOWLEDGE TO FIRST DMA CHIP.
ACKNOWLEDGE TO SECOND DMA CHIP.
ACKNOWLEDGE TO THIRD DMA CHIP.
REQUEST TO CPU

STATE VARIABLE
STATE VARIABLE
STATE VARIABLE
STATE VARIABLE

INPUT:

RO HOLD
R1 HOLD
R2 " HOLD
HA HOLD
HAS HOLD
QUTPUT:

AO HOLD
Al HOLD
A2 HOLD
HR HOLD
S0

S1

S2

S3

S0 =

S1

S2

S3

AO
Al
A2

/S3%/S2%/31%/30% RO+ S3%/32%/S1%/50% RO*/R1+
/83%/S2%/S1% SO* RO+/S3%#/52%/S1% SO¥% HAS

/S3%/32%/S1%/S0%/R0O*% R1+ S3#%¥/S2%/S1%/50% R1+
S3*%/32% S1%/S0% R1+ S3%/52% S1%/S0% HAS

/S3%/S2%/S51%/S0%/RO%/R1#% R2+/S3% S2%/S1%/S0* R2+
/S3% S2%/51%/30% HAS+ S3*%/52%/S1%/S0%/RO¥*/R1%* R2+
S3% S2%/S1%/50% HAS

S3%/32%/S1%/30%/RO% /R1%/R2+ S3%/52%/S1%/50% Rl+
S3%/S2%/S1%/S0%/R0%/R1% R2+/S3%/S2%/S1%/S0%/R0O* R1+
/S3%/S2%/S1% SO*/HAS*/RO+ S3%/S2%/S1%/50% Rl+
S3*/S2% S1%/S0% HAS

/S3%/52%/S1% SO% HA
S3%/S2% S1%/50% HA
/S3% S2%/51%/S0% HA + S3% S2%/S1%/3S0% HA



/S3%/S2%/S1%/S0% RO+/S3%/S2%/S1%/S0% R1+
/S3%/S2%/S1%/S50% R2+ S3%/S2%/S1%/5S0% RO+
S3%/S2%/S1%/50% R1+ S3*/32%/S1%/S0% R2+

/S3%/S2%/S1% 30% RO+ S3%/S2% S1%#/S0% R1l+

/S3% S2%/S1%/30% R2+ S3% S2%#/31%/S0% R2

/S2%/31%/S0% RO+/S2%/S1%/S0% R1+/5S2%/S1%/30% R2+
/S3%/32%/S1#% SO* RO+ S3%/S2% S1#%#/30% R1+ S2%/S1¥/350% R2

HR

]

(R ——————————————————————— e e e ettt ettt el e g
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PAL16L8
P8509011 14121982
ADRESSEDEKODNING FOR KORT

TWJ DMAS82

AIO0 AIl
HA3 /CSALL MEL

IF
IF
IF
IF
IF
IF
IF

IF

(vee)
(vce)
(Vcce)
(vee)
(vee)
(vee)
(vce)

(Vce)

AI2

DCS0
DCS1
DCS2
MCS3
MCSh
ICS5

AI3 AI4 AI5 AIb AIT VEND GND
ICS5 MCS4 /MCS3 /DCS2 /DCS1 /DCS0O VCC

/AIT*/ATO6%ATS* /AT 4% /VEND
/ALT*/AT6*%AIS®ATL*/VEND

JAIT*AT6% /AI5%/ATL%*/VEND
AIT*ATO®AIS#ATL®ATII®/AT2#AT1#AT0%/VEND
MEL+AI2%AI1+/AT2%/AT1+/AI0+VEND
MEL+/AI2+/AI1+AI0+VEND

CSALL = /AIT*®#/AI6%AI5%/VEND +

JAIT®ATG* /AIS% /AT 4% /VEND+
ATT®ATORATIS*ATU®ATI* /AT2%AT1#AT0%/VEND +
AIT®*ATO®ATISRATLU®ATI®AT2* /AT1*#ATO* /VEND+
AIT®*ATO*ATIS®ATUXATI*AT2%AT1#/AT0%/VEND

MEL = AT7T®*ATG*ATIS®*ATL4#AT3

DESCRIPTION
; KHJGHFKV



PAL16R4

P8509022 14121982
ARBITRERING FOR DMA KREDSE
TWJ DMA82

CL3 RO R1 R2 GND
GND HAZ2 HOLDR /SO /81

SO := /S3%/S2%/S1%/S0#% RO
/853%/82%/51% S0% RO
/S3%/82% S1% SO* RO

HAS HA NC NC GND
/S2 /S3 HAl HAO VCC

+ S3%/S2%/S1#/50% RO#*/R1
+/53%/52%/51% SO0%*

Sl := /8S3%/S2%/S1%/S50%/RO*R1 + S3%/S2%/S1%/S0% R1
S3%/S2% S1%/S0% R1l + S3%/S2% S1%/S0O%

S2 := /S3%/S2%/S1%/S0%/RO*/R1%R2 +/S3% S2%/S1%/S0% R2
/S3% S2%/S1%/S0% HAS+ S3%/S2%/S1%/S0%/RO*/R1% R2
S3% S2%/S1%#/S0% R2 + S3% S2%/S1%/S0%

S3 := S3%/82%/S1%/S0%/RO%/R1#*/R2 + S3%/S2%/51%/30% Rl
S3#/S2%/S1#%/S0%#/R0%*/R1#% R2 +/33%/S2%/S1%/S0%#/R0* R1

/S3%/32%/S1% S0%/R0O*
S3%¥/52% S1%#/50#

IF (VCC) /HAO

/HAS+ S3%/52% S1#%/50% Rl
HAS+ S3% S2%/S1%/S0

S3+ S2+ S1+/S0+/HA

IF (VCC) /HA1L

/S3+ S2+4/81+ S0+/HA

IF (VCC) /HA2

/S2+ S1+ S0+/HA

IF (VCC) /HOLDR =

/RO¥/R1%/R2+S0%/R0+S1%/R1+S2% /R2+S2%31+3S3%30+S2#%50

FUNCTION TABLE:

CL3 RO R1 R2 HAS HA HA2 S0 S1 S2 S3 HAl HAO

HAS+

HAS

HAS



C L L L L L L L L L L L L
C H X X L L L H L L L L L
C H X X L H L H L L L L H
C L X X H H L H L L L L H
c L X X H L L H L L L L L
C L X X L L L L L L H L L
C X H X L L L L H L H L L
C X H X L H L L H L H H L
C X L X H H L L H L H H L
C X L X H L L L H L H L L
C X L X L L L L L L L L L
C L L H L L L L L H L L L
C X X H X H H L L H L L L
C X X L H L L L L H L L L
c X X L L H L L L L L L L
DESCRIPTION

FRA
FRA
FRA
FRA
FRA
FRA
FRA
FRA

FRA
FRA
FRA
FRA
FRA

;ARBITRERINGEN HAR TRE REQUEST OG DO TRE AKNOWLEDGES
;EN OMARBITRERING FORDRER AT HOLDA OG DEN SIDSTE HREQ HAR

s VERET INAKTIVE

> > = 00 = =+ O O

= e s O >

TIL
TIL
TIL
TIL
TIL
TIL
TIL

TIL
TIL
TIL
TIL
TIL

= > >» = 0 - = O

[ TN — N — g 2 = |



PAL16L8

P8509031 14121982

MAPPER ADRESSE AFH. AF DMAACK RETTET 11071982

TWJ DMAS82

/ACK8 /ACKT /ACK6 /ACK5 /ACK4 /ACK3 /ACK2 /ACK1l /ACKO GND
/ACK9 MA3 /ACK11l /ACK10 MAZ2 MAl HOLD OC MAO VCC

IF (OC) MAO = /ACKO*/ACK2#*/ACKL*/ACK6*/ACKB8%/ACK10 + /HOLD
IF (OC) MA1l = /ACK1%#/ACK2*/ACK5%/ACK6%/ACK9*%/ACK10 + /HOLD
IF (0OC) MA2 = /ACK3*/ACK4*/ACK5*/ACK6%#/ACK11 + /HOLD
IF (OC) MA3 = /ACKT®#/ACK8%*/ACK9*/ACK10%/ACK11l + /HOLD
DESCRIPTION

sMAO-MA3 TIL MAPPER BEMERK AT DER KAN 3-STATES



PAL16RY
P8509041
TWJ DMAB2

CL3 /CSALL 1INRI MEMR MEMW /IOW HOLD /RDATA /VENT GND
GND READY /AFBR /MELO /MEL1 /MEL2 /MEL3 /DIRI /DIEN VCC

IF (VCC) READY

"

/MELQO + VENT

MELO :

n

MEMR¥®/VENT + MEMW#*/VENT

IF (VCC) DIEN= /HOLD#* INRI#*CSALL+/HOLD*IOW#*CSALL +HOLD*MEMR +
/HOLD*AFBR + HOLD*RDATA + MEMW*MEL3*HOLD +
DIEN*MEMW#*HOLD

IF (VCC) DIRI= /HOLD*INRI*CSALL +/HOLD*AFBR +RDATA#% HOLD+
MEMW#MEL 3*#HOLD+ DIRI*MEMW¥*HOLD

MEL3:= MEMR#HOLD#%*/I0OW + MEL3#HOLD¥*/IOW#¥/MEMW
DESCRIPTION
STYRING AF DATABUFFERE OGSE UNDER MEMORY BLOCK MOVE

DER SKAL DOG VERE OPHOLD MELLEM BLOCK MOVE OG ANDRE
TRANSAKTIONER DVS VEND SKAL GE LAV
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AmO517A

Muitimode DMA chtrolIer .

DISTINCTIVE CHARACTEFIISTICS . GENERAL DESCRIPTION .

* Four independent DMma channels, each with saparate reg- The Am95174 Muitimode Direct Memory Access (DMA) Con-
isters for Mode Contral, Current Address, Bage Address, troller is a peripheral interface circuit for microprocessor Sys-
Current Word Count and Base Word Count. temns, It is designed to improve System performance by allowing

® Transfer modes: Block, Demang, Single Word, Cascade external devices 1o directly transfer information to or from the

. Independgnt -utoinitlnliution of all channels systemn memory Memorv-to-memorv transfer capability is alsg

L ] Memorv-tofnemorv transfers provided. The AmI517A offers 8 wide variety of Programmable

® Memory block initialization control features 1o enhance data throughput ang System opti

® Address increment or decrement mization and to allow dynamig reconfiguration under Program
® Master system disable ' control. )

$ Enable/disable contro of individual DMA fequests The Am851724 is designed to be used in conjunction with an gx.

® Directly €Xpandable to any number of channels ternal B-bit address register such as the Am74L8373. 1t con.

: :;':::r:'g:’: :p“' for terminating transfers @ins four independent channels and may be expanded to any

® Independent Polarity controf for DREQ and DACK signals number of l:h‘annels by Cascading additional contr.n_ﬂer chips.,

® Compressed timing option speeds transfers . up to 2.5M The three basic trapsfef modes allow Programmability °f. th‘e
bytes/second types of DMA service by the user. Each uhanpel can be indi-

* 45 volt power supply viduallly Programmed to Autclin_i:ialize to its original condition

® Advanced N-channe| silicon gate MOStldmoiogy following an Eng of Process (EGP), !

® 40 pin Hermetic DIp Each channel has a fu)y 64K address and waorgd count capability,
® New 9517A.5 5Mu; version for higher speeq An external EQP signal can terminate 3 DMA or memory.tg.

memory transfer, Thig is useful for block search or compare
Operations using external Comparators or for intelligent peri-
pherals 1o abort 8rroneous sarvices,

CPU Compatabitity
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Teme — _— ADORESS 0 BUFEER
COUNT rEG i) REG 18)
M BIT pus
| I —— ' Aty
Ting READ sUFFER READMWAITE Burren BuFFeR
oo sue | e cumnenr | comnonr
A"f’l:f“ I‘ “"“:’” 1] : il
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M N i
— ‘
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Lodi sy | L . ’
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. Top View .
‘Pin 1 is marked for orientation.

1

INTERFACE SIGNAL DESCRIPTION

VCC: +5 Volt Supply
VSS: Ground

CLK (Ciock, input)

This input controls the intemal operations of the Am8517A and
its rate of data transfers. The input may be driven at up to 3MHz
for the standard Am9517A, up to 4MHz for the Am9517A-4, and
up to SMHz for the AmB517A-5.

€S (Chip Select, input) : :

Chip Select is an active low Input used to selectthe Am9517A as
an 1/ device during an /O Read or /O Write by the host CPU.
This allows CPU communication on the data bus. During multi-
ple transfers to or from the Am8517A by the host CPU, may
be held low providing IOR or IOW is toggled following each
transter.

RESET (Reset, Input)

Reset Is an asynchronous active high input which clears the
Command, Status, Request and Temporary registers. it also
clears the First/Last Flip/Flop and sets the Mask register. Fol-
lowing a Resal the device is inthe Idle cycle.

READY (Ready, input)

Ready s an input used to extend the memory read and write
pulses from the Am8517A to accommodate slow memories or
VO peripheral devices. '

HACK (Hold Acknowiedge, input) -

The active high Hold Acknowledge from the CPU indicates that
control of the system buses has been relinquished. -
DRECO-DREQ3 (DMA Request, Input)

The DMA Reguest lines are individual asynchronous channel
request inputs used by peripheral circuits to obtain DMA service.
in Fixed Priority, DREQQ has the highest priority and DREQ3
has the lowest priority. Polarity of DREQ is programmabie.
Reset initializes these lines to active high. .

DBO-DB7 (Dats Bus, Input/Output)

The Dala Bus lines are bidirectiona! three-state signals con-
nected to the systern data bus. The outputs are enabled during

the VO Read by the host CPU, permitting the CPU to examine
the contents of an Address register, the Status register, the
Temporary register or a Word Count register. The Data Bus i
enabled to input data during a hast CPU /O write, aliowing the
CPU to program the Am3517A control registers. During DMA
cycles the most significant eight bits of the address are output

. onto the data bus to be strobed into an external latch by ADSTB.

in memory-to-memary operations data from the source memory
location comes into tha Am8517A's Temporary register on the
read-from-memory half of the operation. On the write-to-memory
half of the operation, the data bus outputs the Temporary ogis:

ter data into the destination memory location.
AY

e

B > VR T n mim

-3
€

8873

1OR (VO Read, input/Qutput)

1O Read is a bidirectional active low three-state line. in the ie !
cycle, it is an input control signal used by the CPU to read the |
control registers. In the Active cycle, it is an output contro! signs
used by the AmI517A 10 access data from a peripharal Guring 4 l
DMA Write transfer. ) i

TOW (/0 Write, Input/Output)

VO Write is a bidirectional active low three-stata line. Inthe it |
cycle it is an Input control signal used by the CPU 10 load infor-
mation Into the Am517A. In the Active cycle it is an o
control signal uséd by the Ama517A to load data to ™
peripheral during @ DMA Read transfer.

Write operations by the CPU o the Ama517A requrs 8 W% |
TOW edge following each data byts transfer. It is not suficert ® f
hold the IOW pin low and toggle CS.

EOP (End of Process, Input/Output)

EDP is an active low bidirectional open-grain signs! m H
Information concerning the completion of DMA service
channel's Word Count goes to zero, the Ar_n%ﬁ;l — Y
low 1o provide the peripheral with a completion signal E ]
aiso be pulled low by the peripheral to cause premaliry com
tion. The reception of EOP, either internal or extema’. ot
currently active channel to terminate the service, © ;ﬂ

in the Status register and to reset its request ba W.:;
ization Is selected for the channel, the current mm. o
updated from the base registers. Otherwise the charv¥

bit will be set and the register contants will reman

"
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In situations where two or morg AmI517A DMAs a

A4-A7 (Address, Output)
The four most significant adg

HREQ (Hold Request, Output)

The Hold Request to the CPU is used
aantrol of the 'system pyg, Software

Q.

fo
select all other |0y perip

ST (Addrens Strobe, Outpyny o
™ active high Adcregs Strobe i

used to strobe the
byte from DBO-DB7 into gn

\ ﬂnur- 2 Amesm Internaj ﬂlgln.nl. 7

ister : will aiso sample T5. looking for an atiempt by the microproces.
‘ $0r to write or read the internal registers of the Amg5174. When

Hup.

by the DMA 15 request
requests or Unmasked
DREQs cayse the Amg5174 1o issue HRE

upper

external latch, .

MEMR {(Memory Read, Output)

The Memory Read signal is an
used o access data

active low three-state output
from the selected memory location during a
memory-to-perlpheral ora marmry-lo—memory transfer,
re cascaded, —_— K ’

. the EOF ping should be logically OFy'eqg (not wire-OR'eq), MEMW (Memory Write, Output) _
Because EDP is gn open-drain signal, an external Pullup resis-  The Memory write slgnal is an active o three-state outpyt
lor is required, Values of 3.3K or 47K are recommended; the

. EOP pin cannot sink the current Passed by a 1K pu

AG-A3 (Address, InputiOutput)

used to write data to the

selected memory location during' a
pgﬁphe:al—lo—rrgqmary ora

memory-to-mmcry transfer,

_FUNCTIONAL DESCRIPTION
" The Amgs17a block diagram include,

T

Mamory-to-memory transfers require a read-from and g
wﬂle-td-memory fo complete each transfer, The states, which
resemble the normal working states, use two digit numbers for
identification, Eight states are required for each complete
fransfer. The first four states (811, s12, 513, 814) are used for
the raad-from-rnemory half and the Jas; four
8§23 angd $24) for the write-to-memory half of
Temporary Data register is used for intermediate storage of the

memory byte.
When no channet is requesting service, the AmB517A will enter
the Idie cycle and perform “g)- states. In thig cycle the
AMI517A will Sample the DREQ lines 8very clock cycle 19 ge-
fermine If any channe i§ requesting a DMA service. The device
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CShlowandHACKlslowtheAmQSt?Amorsme Program
Condition. The CPU can now eslablish, change or inspect the
intarnal definition of the part by reading from or writing to the
intemnal registers. Address lines AD-A3 are inputs 1o the device
and select which registers will be read or written. The TOR and
1OW lines are used to select and lime reads or writes. Due to the
number and size of the intemal registers, an internal fiip/flop Is
used to generate an additional bit of address. This bit is used to
determine the upper or lower byle of the 16-bit Address and
Word Count registers, The fiip/fiop is reset by Master Clear or
Resel. A separate software command can also reset this flip/
fiop. .

in the Program Condition. These commands are decoded as
sets of addresses when both CS and IOW are active and do not
make use of the data bus. Functions inciude Clear First/Last
Fiip/Flop and Master Ciear.

ACTIVE CYCLE b

When the Am8517A is in the Idle cycle and & channel requests a
DMA service, the device will output a HREQ to the micropro-
cessor and enter the Active cycle. It is in this cycle that the DMA
service will take place, in one of four modes:

Single Transfer Mode: In Single Transfer mode, the Am8517A
will make a one-byte transfer during each HRECQYHACK hand-
shake. When DREQ goes active, HREQ will go active. After the
CPU responds by driving HACK active, a one-byte transfer will
take place. Following the transfer, HREQ will go Inactive, the
word count will be decremented and the address will be either
incremented or decremented. When the word count goes 1o zero
& Terminal Count (TC) will cause an Auloinlhaliza bfthe channel
has been programmed to do 8o,

To perform & single transfer, DREQ must be held active only
until the comresponding DACK goes active. If DREQ is heid con-
tinuously active, HREQ will go inactive following each transfer
and then will go active again and a new one-byte transfer will be
made following each rising edge of HACK. in 80BOA/9080A
systems this will ensure one full machine cycle of execution
between DMA transfers, Details of timing between the AmB517A
mdomerbusoomolpmtomlswmaepenauponmmm
teristics of the microprocessor invoive

Block Transfer Mode: In Block Trans"fer mode, the AmS517A
will continue making transfers untll a TC (caused by the word
count going to zero) or an extemal End of Process (EOF) is

. encountered. DREQ need be held active only untll DACK be-
comes active. An autoinitialize will occur at the end of the ser-
vice if the channel has been programmed for i,

Demand Transfer Mode: In Demand Transfer mode the de-
vice will continue making transfers until a TC or external EOP is
encountered or until DREQ goes inactive. Thus, the device re-
questing service may discontinue transfers by bringing DREQ
inactive. Service may be resumed by asserting an active DREQ
once again. During the time between services when the micro-
processor is allowed to operate, the intermediate values of ad-
dress and word count may be read from the AmS517A Current
Address and Current Word Count registers. Autoinitialization will
only occur following a TC or EOP at the end of service. Foliow-

ing Autoinitialization, an active-going DREQ edge Is required to
initiate a new DMA service. .

Cascade Mode: Thhmodahmedmmdsmmmanune
AmS517A together for simple system expansion. The HREQ and
HACK signals from the additional AmB517A are connected to
the DREQ and DACK signals of a channel of the initial

Special software commands can be executed by the Amg517A -

AmB517A, This allows the DMA requests of the additional device
fo propagate through the priority network circultry of the pre-
ceding device. The priority chain is preserved and the new de-
vice must wall for s turn to acknowledge requests, Since the
cascade channel in the initial device is used only for prioritizing
the additional device, it does not output any address or control
signals of its own. These would conflict with the outputs of the
active charinel in the added device. The Amg517A will raspand
to DREQ with DACK but all other outputs exr:ept HREQ will be
disabled.

Figure 3 shows two additional devices cascaded into an initial
davice using two of the previous channels, This forms a two
level DMA system. More Am8517As could be added at the sec-
ond level by using the remaining channels of the first level,
Additional devices can also be added by cascading into the
channels of the second level devices forming a third level.

Figure 3. Cascaded AmB517As.

IND LEVEL

, wrieve, Amas17A
MICAOPROCESSOR
!
nEQ
il HREQ  DREQ HREQ
HOLD ACK
HACK  DACK HACK
AmRETTA
onea HREQ
WHTIAL DEVICE A 1TA
ADDITIONAL
DEVICES
030408-3
TRANSFER TYPES

Each of the three active transfer modes can perform three dif-
ferent types of transfers. These are Read, Write and Verily.
Write transfers move data from an VO device to the memory by
activating iOR .and MEMW. Read transfers move data from
memory to an O device by activating MEMR and IOW. Verify
transfars are pseudo transfers; the Am9517A operates as in
Read or Write transfers generating addresses, responding to
EGP, sic., however, the memory and O control lines remain
Inactive. oo

Memory-to-Memory: The Am9517A includes a block move
capability that allows blocks of data to be moved from one mem-
ory address space to another. When Bit CO in the Command
register is set to a logical 1, channels 0 and 1 will operate as
memory-to-memory transfer channels. Channel 0 forms the
source address and channel 1 forms the destination address.
The channel 1 word count is used. A memory-to-memory trans-
fer Is inltiated by setting a software DMA request for channet 0.
Block Transfer Mode should be used for memory-to-memory.
When channel 0 is programmed for a fixed source address, &
single source word may be written into a block of memory.

When setting up the Am9517A for memoary-to-memory opera-
tion, it is suggested that both channels 0 and 1 be masked out.

7-274
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Further, the channel 0 word count should be initialized o the
same value used in channel 1. No DACK outputs will be active
durihg memory-to-memory transfars. .

The Am3517A will respond 1o extemal EOP signals during
memory-to-memory transfers. Data comparators in block search

initialize the channel ig: ready to repeal its service without
PU intervention. - -

Priority: The Am9517A has two types of priority encoding
mrailable as software selectabie options. The first Is Fixed Prior-

E;:al.by EOP when the channel is in Autoinitialize, Foliowing

which fixes the channels in priority order based upon the
scending value of their number. The channel with the lowest
priority is 3 followed by 2, 1 and the highest priority channel, 0.
The second scheme Is Rotating Priority, The last channel to get
vice becomes the lowest priority channel with the others
ting accordingly. With Rotating Priority in a single chip DMA
8m, any device requesting service Is guaranteed to be rec-
ognized after no more than three higher priority services have

Fwn:l. This prevents any one channet from monopolizing the
em. - it

3rd Service

13t Service . " 2nd Service
a5t o - 2 «r— mrvice. 3 = gervice
| o porvice—, - 3 —— request /]
2 -'\G 1
lowest 3

r 2

The priority encoder selects the highest priority channel re-
sting service on each active-going HACK edge. Once a
Ennal is started, its operation will not be suspended if g re-
st is received by a higher priority channel. The high priority
channel will only gain control after the lower priority channel
ases HREQ. When control is passed from one channel to
r, the CPU will always gain bus control. This ensures
eration of rising HACK edge to be used to inftiate selection of
new highest-priority requesting channel. i

Compressed Timing: In order to achieve even greater
ghput where system characteristics pemmit, the Am95174
compress the transfer time 1o two clock cycles. From Timing
ramaitcanbeseenmatmtesalsusadtoexmndm
access time of the read puise. By removing state S3 the read
width is made equal to the write pulse width and a transfer
istsonlyofmszmdmngemeaddmssandm&b
rm the read/write. S1 states wilt still occur when AB-A15
need updating (see Address Generation). Timing for compras-
sed transfers is found in Timing Diagram 6.

_microprocessor,

Extended Write: For Flyby Transactions late write is nomally
used, as this allows sufficient time for the [OR signal to get data
from the peripheral onto the bus before MEMW is activated. in
some systems, performance can be improved by starting the
write cycle earlier. This Is especially true for memory-1o-memory
transactions. )

Address Generation: in order 1o reduce pin count, the
Am517A multiplexes the eight higher order address bits on the
data lines, State S1 is used 1o output the higher order address
bits to an external latch from which they may be placed on the

Enable (AEN) is used to enable the bits onto the address bus
through a 3-state enable. The lower order address bits are out-
PuL by the Am9517A directly. Lines AD-A7 should be connected
to the address bus. Timing Diagram 3 shows the time relation-
ships between CLK, AEN, ADSTB, DB0-DB7 and AD-A7,

During Block and Demand Transfer mode services which in-
‘clude multiple transfers, the addresses generated will be se-
quential. For many transfers the data held in the external ad-
dress latch will remain the same. This data need only change
when a carry or borrow from A7 to AB takes place in the normal
sequence of addresses. To save time and speed transfers, the
AmB517A executes 51 states only when updating of A8-A15 in
the latch is necessary. This means for long services, S1 states
may occur only once every 256 transfers, a savings of 255 clock
cycles for aach 256 transfers.

REGISTER DESCRIPTION .

Current Address Register: Each channel has a 16-bit Current
Address register. This register holds the value of the address
used during DMA transfers. The address Is automatically in-
cremented or decremented after each transfer and the inter-
mediate values of the address are stored in the Current Address
register during the transfer. This register is written or read by the
microprocessor in successive B-bit bytes. It may also be
reinitialized by an Autoinitialize back to its original value. Au-
toinitialization takes place only after an EOP,

Current Word Count Register: Each channel has a 16-bit Cur-
rent Word Count register. This register should be programmed
with, and will retumn on a CPU read, a value one less than the
number of words to be transferred. The word count is dec-
remented after each transfer. The intermediate value of the word
count is stored in the register during the transfer. When the
vaiue in the register goes 1o zero, a TC will be generated. This
register is loaded or read in sugcessive 8-bit bytes by the micro-
processor in the Program Condition. Following the end of a DMA
service it may also be reinitialized by an Autoinitialize back to its
original value. Autoinitialize can occur only when an EGP oc-
curs. Note that the contents of the Word Count register will be
FFFF (hex) following on intemally generated EOP.

Base Address and Base Word Count Registers: Each chan-
nel has a pair of Base Address and Base Word Count registers,
These 16-bit registers store the original values of their as-
sociated current registers. During Autoinitialize these values are
used to restore the current registers to their original values. The
base registers are written simultaneously with their correspond-
ing current register in 8-bit bytes during DMA programming by
the microprocessor. Accordingly, writing to these registers when
intermediate values are in the Current registers will overwrite the
intermediate values. The Base registers cannot be read by the

_I 7-275
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Command Register: This 8-bit register controls the oparation
of the Am@517A. Itis programmed by the microprocessor in the
Program Condition and is cleared by Reset. The following table
¥sts the function of the command bits. See Figure 4 for address
coding. .

7 8 5 4 3 2 1 0 ~=— Bit Number

| TTTTT]

0 Memory-to-memory disable
1 Memory-to-memory enable

0 Channe! 0 address hold disable
! 1 Channel 0 address hold enabie

X Hbito=0

4 ' 0 Controller enable
. ) 1 Controller disable

s

'0 Normal timing
. 1 Compressed timing
. X Hbit0=1

‘ ' 0 Fixed Priority
1 Rotating Priority

O Late writk selection
1 Extended write selection
X ifbit3=1

{ 0 DREQ sense active high
1 1 DREQ sense active low

[ 0 DACK sense active low
R l T DACK sense active high

Mode Reglster: Each channel has a 6-bit Mode register as-
sociated with it. When the register is being written to by the
microprocessor in the Program Condition, bits 0 and 1 deter-
fmine which channel Mode register it to be written. .

Request Register: The Amu517A can respond to requests for
DMA service which are initiated by software as well as by a
DREQ. Each channel has a request bit associated with it in the
4-bit Request register. These are nonmaskable and subject to
prioritization by the Priority Encoder network. Each register bit is
set or reset separately under software control or is cleared upon
@eneration of a TC or extenal EOP. The entire register is
cleared by a Reset. To set or reset a bit, the software loads the
proper form of the data word. See Figure 4 for address coding.

7 6 5 4 3 2 1

ENRREN

00 Select channel 0
-

on't Care 01 Select channel 1

A 10 Select channet 2

11 Select channel 3

0 -=— @it Number

0 Reset request bit
1 Set request bit

Software requests will be serviced only if the channel is in Block
mode. When initiating a memaory-lo-memory transfer, the
software request for channel 0 should be set.

Mask Register: Each channel has associated with it a mask bit
which can be set to disable the incoming DREQ. Each mask bit
is set when its associated channel produces an EQP if the
channel is not programmed for Autoinitialize. Each bit of the 4-bit
Mask regisier may also be set or cleared separately under
software control. The entire register is aiso set by a Reset. This
disables all DMA requests until a clear Mask register instruction
allows them to occur. The instruction to separately set or clear
the mask bits is similar in form to that used with the Request
register. See Figure 4 for instruction addressing.

0 ~=— Bit Number

1]

00 Select channel O mask bit
01 Select channel 1 mask bit

?6543}2-1

LI T TT]

Don’t Care

. 10 Select channel 2 mask bit
7 6 5 4 3 2 1 .0-w—Bit Number - .+ L1 Select channel 3 mask bit
-‘ ] [ | [ ] [ ] T ‘ | 0 Clear mask bit
R T o 00 Channel O select ' : 1 Setmask bit ;
O 01 Channel 1 selact
: : i o : : 10 Channel 2 select - - .
s 5 11 Channel 3 select AﬂburbltsofmeMaskRagislarmayalsobeminen with a
v¥ ' ' i . . ] . 00 Verify transfer l#ngle.mmmmd. . N
i : ] : 01 Write transfer Y\ wodpe | » )
S : 10 Resd transfer 7 6 5 4 3 2 1 0 =it Number
%L ? 11 Megal -
ST - . A lxx IfbisGand 7 = 11 . L ' I ' , l f [—I “
Mooy : . . _ W’ 0 Clear Channel 0 mask bit
g B U 0 Autoinitislize disable e 1 Set Channel D mask bit
= § [N s . Lo 1 Autoinitislize anable .
& RETEI: i L . . . : 0 Clear Channel 1 mask bit
g 3 B 0 Address increment select ) 1 Set Channel 1 mask bit
. - oo : 1 Address decrement select ‘ .
el : I .. - 0 Clear Channel 2 mask bit
S [m Demand mode select’ ‘ 1 Set Channe! 2 mask bit
RS 01 Single mode select
Pkl ! 110 Block mode select _ 0 Clear Channel 3 mask bit
RN . 11 Cacade mode select 1 Set Channel 3 mask bit
i 7-276
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Status Register: The Status registers may be read out of the
AM8517A by the microprocessor, |t indicates which channels
have reached a terming count and which channels haya pend-
ing DMA requests. Bits 0-3 are set each time a TCisreachedby
that channel, Including after each Autoinitialization; These bits
are cleared by Reset and each Status,nead. Bits 4-7 are get
whenever their corresponding channel s fequesting service,

Ntains the last byte

transferred in the previous
ry-to-memory Operation,

memo unless cleared by a Reset.

765 43,

10 -——Bftﬂurnber

to writing or reading Amgsi7a

mation. This initializes the Fii

address or word count infor- -

1 Channel 0 has reached T
1 Channel 1 has reached T
1 Gunrul'?hn; feached TC
1 GhannewhurlmTC

subsequent accesses to register
Processor will address lower and
sequence. When the Flip/Flop is

lop to a known state so that
upper bytes in the correct

contents by the micro.

cleared it addresses the

lower byte and when set it addresses the upper byte,

emporary and Internal

=

First/Last Flip/Flop registers are

Channei 1 request cleared and the Mask register ig set. The Amgs174 will enter
e 1 Channel 2 request the Idie cycie. _
T TTTTTT—— 1 Channel3 request Figure 4 lists the address codes for the software commands, ‘

Figure 4. Register and Function Addressing.
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Figure 5. Word Count and Address Register Command Codes.

HEHHHBEBNEE:

Signals Internal
atio
Registar Operstion =757 TOW A3 AZ AT AD Flip/Flop
Base & Current Write o1 0 0o 0 0 0 0
Address o ‘0 1 0 0 0 0 0. 1
Current ' 0 0 1 0O 0 0 0 D
A
Address | Read 00 1 000 0 1
Base & Current wri 01 0 0 0 0 1 0
Word Count e "0 1 0 0 0 0 1 1
Current ' 0 0 1 00 O 0
Word Count Read o0 1 000 1
Base & Current Write [ . 0 0 0 0 [1]
Address [ I | 0 0 0 0 1
Current . ‘ 00 1 00 1 0 0
R
Address ead 00 1 0010 1
Base & Current wri 01 0 0 0 1 1 0
rite
Word Count o 1 0 0 0 1 1 1
Current c 0 1 00 1 1 0
Word Count Read ‘00t 0 0 1 1 1
Base & Current Write 0 1 o 0 1 0 O 0
Address 01 0 0 10 O 1
Current Read 00 1 0100 0
Address ! 0 00 1 010 0 1
el
Base & Current . 0 1 0O 0 1 0 1% 0
Word Count Wite 01 0 0 1 0 1 1
Gurra_nt Read 0 0 1 o1 0 1 4]
Word Count : 0o 6 1 0 1 0 1 1
Base & Current Write .01 0 0 1 L] 0
Address 0o 1 o 0 1 1] 1
Current Read 00 1 0110 0
Address 00 1 0 110 1
Base & Current " writs "0 1 0 0 1 1 1 0
Word Count . o1 0 01 1 1- 1
Current Read 0o 0 1 0 1 1 1 0
Word Count 00 1 0 1 1 1 1
4
'/
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AmB5S17A
MAXIMUM RATINGS above which usefyl jite may be impaired '
Storage Temperature _ o —685t0 +150°C
VCC with Respect to vSS ~051t0 +7.0v
All Signal Voltages with Respectto VSS =0.5Vio +7.0v
Power Dissipation {Package Limitation) 1.5W

The products described by this speacification include intemal Circuitry designed to protect input devices from damaging accumulations of

static charge. It is Suggested, nevertheless, that conventional precautions be observed during storage, handiing and usa in order to avoid
exposure o excessive voltages, - . :

OPERATING RANGE _ _ _ . ‘
Part Number Ta Voo - ) o
AmS517ADC/PC 0to +70°C 5.0V £5% : o
AmIS17A-1DC/PC Oto +70°C 5.0V +5%
AmO517A-4DC/PC Oto +70°C 5.0V £5% :
AM3S17A-5DC/PC Oto +70°C 5.0V =5%
Amas517aD1 ~4010 +85°C 5OV =10%
AmS517A-1D4 -4010 +85°C 5.0V =10%
AmO517A-4D -4010 +85°C 5.0V 210% - '
AmMB517ADMB =5510 +125°C 5.0V x10%

LY

ELECTRICAL CHARACTE RISTICS over Operating range (Note 1)

d-h-ij-l.--'

e i
4 * Ouput loacing i :

4 WB1SlanderdTTmelu350pFupad-
€ Wicaynjegg otherwise.

. less notog .
it gmlow{:rﬁ'smwmlsewidmforwmwm

A h";grad E12.0V. TDQ2 is measured at 3.3V, The value

&nd for extended write will be 2TCY-100ns. The

. P0CHTed for two differant output HIGH levels. TDQ1

sasaumemencﬁvehighmode.

ﬁmr Description Test Conditions Min Typ Max Lnit
e . JOH = —_200u4 2.4
i VoM Output HIGH Voltage 10H = ~100uA, (HREQ Onry) 33 Vol
VOL Output LOW Voltage IOL = 3.2maA 0.45 Volts
ViH Input HIGH Voltage 2.0 VCC+H0.E Volts
ViL Input LOW Voltage ~0.5 0.8 Volts
X Input Load Current VSs € vig voe ~10 ' +10 A
102 Output Leakage Current VCC € VO < v§S+.40 -10 +10 HA
. Ta=+25°C - &5 130
Icc VCC Supply Gurrent Ta=0"C 75 160 mA,
i — ‘ Ta=-85C 175
b CO Qutut Capacitance ‘ i 4 8 - pF
] Input Capacitance f¢ = 1.OMHz, Inputs = gy | B 15 pF
P _Cl0 1/Q Capacitance ) 10 - | 18 oF
* WOTES: ‘ 8. Oulputkndngmhadambusis1&andwdmwephs
T 15prumenﬁnknumvaiuomd1Sundarqmmm
i Mvahosuemr-T = 25°C, mmlmjmppayvomgg 1 FfmmemaximumWQ. :
{  ®dnoming| :aranntors. 9. sma read and/or write operations by the external
x Zmﬂﬁminummelersassumommonﬂmdmnor ' prooessorhpmgramormmmemecuntronermstbe

timed to allow at least 800ns for the Am9517A or
AmB517A-1, at hast450nsfarchm9517A-4md400na
hrmeNnOSI?A-Sumooverytfrmbetwaen
write puises.

"10. Pmmte:smma'mumme.um.
11. Pin 5 is an input that should nhuaysbeauloglchigh level. +

-1 f An Internal pull-up resistor will establish ic high when
b2 Mot IOR o MEMR Pulse width for normal read will be the pin is left floating, Alternatively, pin 5 may be tied
i ?T;g\'-som and for read will be TCY-50ns to VCC, :

12. Signals READ and WRITE refer to iOR and MEMW respec-

tively for peripherai-to-memory DMA Operations and to
Gy 8ssumes an external 3 3k} pull-up resistor con- EMR and 1OW respectively for memory-to-peripheral
iy pectdtom HREQ 1o vog. DMA operations,
-+ D"Eﬂmubaheumummacm-mmed. , 13, nnmmmsmawadmmmmbmmmw
% ?RE,Q ind DACK signats May be active high or active low. Memory-to-memory transfer, this parameter will increase

a
by N(TCY).
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AmS517A
SWITCHING CHARACTERISTICS

ACTIVE CYCLE (Notes 2,3, 10, 11 and 12)

R Am9S17A AmS517A-1 AmISITA-4 AmS517A-5
Parameters Description Min Max Min Max Min Max Min Max Units
TAEL AEN HIGH from CLK LOW ($1) Delay Time 300 300 225 200 | ns
TAET AEN LOW from CLK HIGH (S1) Delay Time 200 200 150 130 | ns
'TAFAB ADR Active to Float Delay from CLK HIGH + 150 150 120 20 ns
TAFC READ or WRITE Fioat from CLK HIGH 150 160 120 120 | ns
TAFDB | DB Active to Float Delay from CLK HIGH 250 250 190 170 | ns
TAHR | ADR from READ HIGH Hoid Time TCY-100 TCY-100 TCY-100 * |rev00 ns
TAHS | DB from ADSTE LOW Hold Time 50 50 40 30 ns
TAHW. | ADR from WRITE HIGH Hold Time TCY-50 TCY-50 TCY-60 TCY-50 ns
DACK Valid trom CLK LOW Delay Time 280 280 220 170 | ns
TAK Eﬁ HIGH from CLK HIGH Delay Time 250 250 180 170 | ns
EOF LOW to CLK HIGH Delay Time 250 250 180 100 | ns
TASM | ADR Stable trom CLK HIGH 250 250 190 170 | ns
TASS DB to ADSTE LOW Setup Time 100 100 100 100 ns
TCH Ciock High Time (Transitions < 10ns) 120 120 100 80 ns ‘
TCL Clock Low Time (Transitions < 10ns) . 150 150 110 68 ns ‘
TCY CLK Cydle Time 320 320 250 200 ns |
TOCL ?&Hl?HioHEADmW’E’LOWDpI&y 270 270 200 w0 | e ; -
TDCTR :;ﬁ".,'::f g G (84 270 . 270 ‘210" w0 | s l:
TDCTW m:%”x:m&‘ HIGH (34) 200 200 150 . 190 | m ' “
TDQ' | HREQ Valid from CLK HIGH Delay Time 160 160 120 120 | e .
TDO2 (Nota ) 250 ] 250 180 120 | ™ |
TEPS EOP LOW from CLK LOW Setup Time 80 80 45 40 " |
TEPW | EOP Pulse Width . 300 300 225 220 s K
TFAAB | ADR Fioat to Active Delay from CLK HIGH 250 250 190 7 [ ™
TFAC | READor WRITE Active from CLKHIGH 200 200 150 150 | ™ | -
TFADB | DB Fioat to Active Delay from CLK HIGH 300 300 225 20 | e
‘THS  [HACK Valid to CLK HIGH Setup Time 100 100 75 75 "™ | -
TIDH Input Data from MEMR HIGH Hald Time 0 0 0 0 ™
TIDS Input Data to MEMR HIGH Setup Time 250 250 190 170 ™
TODH | Output Data from MEMW HIGH Hold Time 20 20 20 10 | ™ TE
TODV | Output Data Vaiid 1o MEMW HIGH (Note 13) | 200 200 125 w | =1
TQS DREQ to CLK LOW (81, S4) Satup Time 120 [ ro v o | ™ ;
| T™H CLK to READY LOW Hald Time 20 20 20 20 EFEE e
TRS READY to CLK LOW Setup Time 100 100 80 60 | -
TSTL | ADSTBHIGH from CLK HIGH Delay Time . 200 200 ° 150 W,
TSTT ADSTB LOW from CLK HIGH Delay Time 140 _ 140 10 o m
ToH DREQ from DACK Valid Hold Time ) ) 0 0 =
TAQHA | HREQ to HAGK Delay Time 1 1 T 1
- - - 3 '
i i 2 Fal -
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. SWITCHING WAVEFORMS -
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INPUT WAVEFORMS FOR ACTESTS
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Am9517A

SWITCHING WAVEFORMS (Cont.)

Timing Diagram 2. Memory-to-Memory

" e EOF

7777777777

030408-8

™oCL
—
TDCL TOCL ™
WETE : q
EXTENDED
. WRITE TRH— R -

Timing Diagram 4. Compressed Timing

= 71 2 "
o »
TASM -|| TASM
AT | VALID VALD
.. T

Timing Diagram 5. lluot'rlmlng

TRETD.
_ - TRETW
0¥ on TR
__:-—"'J
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SWITCHING CHARACTEHISTlCS
PROGRAM CONDITION (IDLE CYCLE)
(Notes2,3,10,and 11)

Parameters Duerlp'llon.

AMB517A Am9517A-1 AmSSI7A-4  Am9SITA-5

Min Max Min Max Min Max Min Max Units
TAR ADR Vaiid or €5 LOW to READ LOW 50 - 50 50 ns
TAW ADR Valid to WRITE HIGH Setup Time 200 200 150 130 ns
TCW CSLOWhWHI"I’EHIGHSGMpTHm 200 200 150 130 ns
TOW Data Valid 1o WRITE HIGH Setup Time 200 200 150 130 ns
TRA ADRorCS Hold from READ HIGH [+] 0. .o 0 [+] ns
TRDE Data Actess from READ LOW (Note B) 300 200 200 140 ns
TROF DB FloatDolayl‘rom READ HIGH 20 150 20 100 20 100 [4] 70 ns
Power Supply HIGH to RESET LOw
TRSTD [ Cower Supply 500 500 500 500 ns
TRSTS RESET to First IOWR 2TCY 2TCY aTey 2TCy ns
TRSTW | RESET Puise Width 300 300 300 300 " ns
TRW READ Width - 300 300 250 200 ns
TWA ADR from WRITE HIGH Hoid Time 20 20 20 20 ns
TWC C8 HIGH from WHITE HIGH Hold Time 20 20 20 20 ns
T™WD Data from WRITE HIGH Hold Time 30 30 30 30 ns
I_TWWS Write Width 200 200 200 160 ns
/ .
) SWITCHI‘JG WAVEFORMS (Cont.)
Timing Diagram s, ngm@ndlﬂmmmng(msj |
L .
R . ’ ™
Twws — =
o |
AW = ™
AD-A3 INPUT VALID
TOW - —] o
DBO-DB7 WPUT VALID
- - 030408- 10
—_—
Timing Diagram 7. Program Condition Read Cycie (Nots §)
. ] - X .
-] \ . [ i
AQ-A3 ADDRESS MUST BE VALID
e 7 TRA
- - B L
o8 T 1
TADE . uw—-’
beo-pe? DATA OUT VALID F
03040811
\\'——_._‘
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APPLICATION INFORMATION

Figure 6 shows a convenient method for configuring a DMA
system with the Am9517A Controller and a microprocessor
system, The Multimode DMA Controller issues a Hold Request
o the processor whenaver there is at least one valid DMA Re-
quest from a peripheral device. When the processor replies with
& Hold Acknowledge signal, tha Am9517A takes control of the
Address Bus, the Data Bus and the Control Bus. The address for
the first transfer operation comes out in two bytes — the least
significant eight bits on the eight Address outputs and the most

significant eight bits on the Data Bus. The contents of the Data
Bus are then latched into the Am74LS373 register to complete
the full 16 bits of the Address Bus. The Am74LS373 is a high
speed, low power, B-bit, 3-state register in a 20-pin package.
After the initial transfer takes place, the register is updated only
after a carry or borrow is generated in the least significant ad-
dress byte. Four DMA channels are provided when one
AmS517A is used.

I

Figure 6. Basic DMA Configuration.

BUSAD-AS
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Field Change Note for the 8509 module. document date

level 0 date 26-11-1982. 24-07-1984

Sub ject:

16Mhz clock.

The 8509 module get the 16Mhz clock from terminal
AL8 and terminal B4B8, since the 16Mhz clock is
only present on terminal B4B, it 1s recommended

" that the connection to the A48 tertminal 1s cut,

to lessen the load on the clock signal.

TWJ.
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