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The modifications listed below have been made to the 8374R0
database to create the 8374R1 database. Modifications 1,2,3 affect
hardware only.

1. MULTIPLEXED ADDRESS TIMING PROBLEMS (ADDGEN, SHEET 16)

a) Reworked/resized multiplexer select logic
to increase setup time of MA lines versus CAS
falling edge.

b) Added two inverters in CAS logic path to match
double CAS timing with single CAS timing.

2. STATIC.COLUMN DRAM COMPATTRTTTTY  (SHEET 14)

a) Modified DRFF signal (forces MA lines high at
end of RAS/CAS cycle ) to allow MA llnes to remain
stable for an addltlonal 70ns "

b BW e ptase wsc prAn

3. SCLK SYNCHRONIZATION---Added full dynamic flip-flop to SCLK
path to allow resynchronization of LISA’s SCLK signal. LISA
has been modifed to move SCLK one l14MHz clock earlier. (HRCLOCKGEN)

4, FMODE moved from RGA address 076 to 1FC (RGADEC)
5. BITPLANE FETCH ENGINE---HIRES(2X,4X), SHRES(2X,4X) MODES REPAIRED (SHEET 8)

a) Modified 8374R0 logic slightly to eliminated GAPS in bitplane
fetch cycle. These gaps were in HIRES and SHRES displays in 2X and
4X modes.

b) The BPRUN signal will be modifed to eliminate a problem
with the 4X LORES mode where the BPRUN signal runs into the next
line and kills SPRITEO.

6. SPRITE SCAN DOUBLING (SHEET 7---CREATED NEW CELLS-STCMSD, SDBL)

a) Modified sprite logic to implement scan doubling.
Added bit in FMODE logic to enable scan doubling

Modified sprite compare logic to start scan doubling
as soon as sprite starts and double odd or even lines
depending upon sprite start position

Added scan double cell which allows individual
scan double control of each sprite
7. BITPLANE SCAN DQUBLING (SHEET 7, ADDGEN)
a) Added bit in FMODE to enable bitplane scan doubling

b) Modified modulu logic to use negative (or alternate)
modulo during scan doubled lines.
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1.0 DESCRIPTION

This specification describes the requirements for an M-channel HMOS DMA
Controller. The IC device described herein shall produce, in a &680x0
microprocessor environment DMA addresses using a RAM Address Generator and
Register Address Encoder. This device shall contain 27 DMA& channel controllers

ot

that include the RBlitter, Ritplane, Copper, Audioc, Sprites, Disk and Memory
Refresh.
The IC shall generate 7 FHz and 3.9 MHz svstem clocks, dynamic RAeMinterface

and NTSC/FPAL video synchronization

to address up two megabybtes of memory,
pulses. These pulses are also completely programmable to interface to higher
resolution monitors. The timings are based on & clock input of 14.31318 MH:z
for NTED mode and 140188 MHz for FAL mode.
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1.2 PIN DESCRIPTION

RPIN PIM SIGNAL

MAME NUHBER DIRECTION DESCRIPTION

AL?-AL 59 thru 77 I Address bus - Al to A8 are used by the processor

20 z5 I to select the internal registers and put an
address on the RGA lines to select registers
outside the device. The processor uses A1 to
A20 to generate multiplexed DR&M addresses on
the M&S cutputs,

RO S~ 1 thru 14 {70 This data bus is buffersd and s used by the

P B30k &8d processor to acoess the J ] 3
data bus 1s also

FEENE a2 T AcTive 1ow.,

ACEEE OnE OfF
value on the RO outputs
outside the device.

RAMEN® 25 IN Active low. The processor is doing a DRAM
access. The processor supplies an address on
the Al to AZO inputs and the devafe mnltlplex~
this addresss onbo the HS Thyes FAS i
s alwavs sarted on & «

B Sy L

Liftat i
BT Y g A
cycle From mEnocry.

i £ N wioe conhtroals this signal to indicats
either a DMO or processor DRAM read/write
ACCRSS. In both cases, & low on this line
indicates a write operation and a high indicates
a read operation.

FMET-HaE 43 thew 51 QU Output bus. This 10 bit output bus provides

IMTERe S ouT multiplered addresses to DRAMs. This bus

operates in two cycles. The first cycle
provides the DRAMs with the row address; the
second cycle with the column address. It can
address up to & Megabytes of RAM. The IC only
activates this bus when the processor is doing
a DRAM access (RAMEN# is low) or when the
device itself is performing a DMA data trans+fer
(DER#* is low).



CAasSL= a4 ouT fictive low. This output strobes the column
address into the DRAMS

a3
T
Ui
a1
~i

ouT Active high. This output is wused to strobe the
row address into the DRAMs. This signal will
be asserted only if the processor is doing &
DRAM access and ALY is high, o 1f the IC is
performing & DMA cyole (DREB* is lowd.

LT & ive low. The device

DM& cvole is under

arited duwring

S v B3 T

This line l1s bhidirectional and b

sigrnal is the horizontal synochronization pulse
and is NTSC/PAL compatible. When set as an
input, an external video source drives this
signal to synchronize the horizontal beam
counter. See register description for program-
mimng modes,

VSY 7

Didirectional

seErtical beam

counter, descriptions for progrsme

1

il T This sigrnal is the composite video eynchroniza—
tion pulse and is MNTSC/FAL compatible. Sese
register descriptions for programming modes.

L 78 auT Apctive low. This input is used to indicate when
the light pern is coincident with the monitor
beam.

RET*# 1é& M Active low. This input will initialize the
device to a known state.

INTS= 17 ouT Active low. The device asserts this line to

indicate that the blitter has completed the
requested data transfer and that the blitter
is then ready to accept another task.
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DHMAL 18 IN Active high. When this signal is enabled, it
indicates that an external device is requesting
audio and/or disk DMA cycles to be executed by
the device.

BB+ i% Ik fActive low. When this line is asserted, the
device will suspend its blitter operation and
allows the processor to have control of the

cvcle.

4 I This is the synchronization clock from LLISA
along with the 14 FHz clock.

1z T This is= input olo
the master time base for hhe

0 QT This =
dividing the

I &S

applications.

COEG R auT This clock is the CCK clock shifted by 90
degrees.

7MHZ 38 auT This clock is obtained after dividing the 14 MHZ
Clock line by two.

inverting the 7 Fkz

0 degrees.

e 41 i @rmine whickh video
at power-—up. During
LCE DOMEr S i
it powers-un o in Fal
This line is connected to & passive pull
U W Theretore, 1if this pin is disconnected,
the device will power-up in FAL mode. FAL or
NTEC modes may be reselected after power-up by
wrriting the desired value in the BEAMIONO
register, bit S,
VCC 15 = Frower
VES 42,58,82 F Ground
MNAC 24,32,53,55 Not connected

wm



2.0 ELECTRICAL FARAMETERS

=Z.1 ABESOLUTE MAXIMUM RATINGS

ced mayv cause
anly. Furmotiomal

conditions
i

per

cot by e aibove bthose

cification is nobt implied.

=1 ristics are specified over the entire range of condi-

tic ; nless gpecitically neted. All voltages are operating conditions,
LAy ] 1 f i z2ol. fll voltages are referenced to Vss = 0, 0v,
MIN A BMITE
> cod 4,75 P \
2a &) &0 deg C
2.2 D.C. CHARACTERISTICS
SYMBGL MIN A UNITS CONDITIONS
2.3 Input High Level MVih 2.5 Voo+l Y
s Triput Low Level Vil -0, 5 e é v
20308 Output High Level Yoh +2 .4 - v IToh=200ud
Z.3.4 Output l.ow Level Mol - .4 \ I0L=4.8m#A
.8 Input Leakage Iinm -1 +10 us 0,00

Z.6 Output Leakage Ilk =10 20 ui Vo Mout 2. dy
2307 Supply Current Ico - 250 me Outputs open
2.53.8 Capacitance Cpin - 13 pF



2.4 A.€C. CHARACTERISTIECS

Fefer to Figure & through 2 {for waveform diagrams.
CLOCK RELATIONS (Fefer to Figure & )

SYNEBOL MIN MAx UNTT

14FHz ol boovole 1 4ric
14FH: clock high 1 AMHL
1 iz 1 b Lo o N o

G to Pz
Z2.4.14 Clock rise time

St 18 Clock fall time
Z.4.16 BCLE clock cycle
2.4.17 8SCLE clock high
Z2.4.18 5CLE clock low
Za4.1% 1diHe to SCLE delav

") 10 nes

276.56 2ZBZ.16 ns (1)
48.0 ?l.6 ns (2)
144,10 274.83 s (3

b g M=

FROCESSOR ACCESS (2. 4. 273,

input sstupn times-Reder bto Filoguwres 70

Adchress 1npuk tEddims i
tadodlne 30 Hail e

setun i1 me tiacoh 10 - s
2040585 Processor access cantrol
rold time tAcok 8 220 e
Zad. 24 Frocessor CAS access
setup tiimes tFCE 1 - ne
E.d0 325 Processor CAS access
old time tFCH 143 270 rnes
Z2.4.2458 Data input setup time tDinG S0 - ns
Z.4.27 Data input hold time tDinH 0 - nes
2.4.328 Reset input setup time thess S0 - ns
2.4
a4

Z2.4.29 Reset input hold time tResH S0 - ns
2.4.30 Write Fulse Width thF 43 - ns



LEVICE ACCESS
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SYMBOL

HIN

MAX

UNIT

tCLDER
tRF
£CKCL
£ CKCH
tRASS
ERASH
tCF

tOASE
tCAEH

70

-

-
i

i}

oy

i ted

120
az
13
15

SYMBOL MIN AX UNIT
£t IASCH S0 - nes
tCHIAH S0 - ne
tCHDMALLH 40 - ns
T IASCL SiD - nes
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3.0 MODES OF OPERATION

3.1 GENERAL

This device is an address gensrator type IC. Ite main function is as a RAM
addiress generataor and register address encoder that shall produce all DHA
addresses {for 27 channels.

The Bklock disgram (figure ) for this device shows the DMA control and
address bus logic. The ocutput of controller indicates the numbsr of DHA
driving the ] oo Ercoder and FA&M Address Gernerator.

pointer dnor

JreE g lority conteol e g e . ! .
sl Ler and A ] ummn C] e hrlnrnf. and
svnc couwnter time slot. fnpn it signals kh processor to get off the bus by
asserting the DBR line. The following is a brief description of the device’'s
maior operational modes.

The procedure for moving and combining bit mapped images in memory received the
name Bit Blit from the computer instruction that did block transfer of data on
bit boundries. The routines became krown as Bit Rlitters Blitters. The
[l++:F Dy Lanrullpr 1 preloaded with the address and si P
{ ) oryex (1) destinstion (D)

1nt3
in the ]
The result

M E e
et imnation

ated until the complete image has been processed. The
EJlﬁlPG to allow for shifter and logic unit propagation
set of souwrce words is being fetched.

o

A control register deterines which of 256 possible logic operaticons is to be

pertormed as the souwrce images are combined and how far they are to be moved

{(Barrel shifted). In addition to the image combining and movement powers, the
Elitter can be programmed to do line drawing or area fill between lines.

-



=.2 BLITTER

The procedure for moving and combining bit mapped images in memory recelved the

mame Bit Blit from a computer instruction that did block transfers of data on

bit boundaries. These routines became known as Bit Blitters or Blitters. The

Blitter DFe Controller is preloaded with the address and size of three (3

arnd one (1) destination (D) in the dynamic RaH
images can be as small as & single charachter or

i ey can e full dmages or emaller windows

actual pixel resolution is controlled by the BLTSIZE

glisters which contsin up to 135 bits for the image

dots max. ) amd un to 11 bits for the image width (11

pixels <. ). After one word of esch sowrce image 1s

bwd e (8, B, ) they are shifted

L NS e M E 1h :
the destination

sowr e dmages (G, B, &

Dreter To

brvf F e

timation add
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Figs. 7 DMA Channel (Typical) Fige 8 Blitter Block Diagram
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