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UNIBOARRD USER'S MANUAL

1.@ INTRODUCTION

The COMPACTA UNIBORARD is a compact: highly versatiies single—board
microcomnputsr designed to Fill the nesed for a tow cost, yet
highly functional computing system. An optimal mix of ROM, RAM,
and I/0 resources gives the UNIBOARRD the powsr to run today's
most sophisticated B-bit opsrating systems. Through VETY
generous use of Large Scatlese Intesrvration the UNIRIOARRD provides the
user with the following features:

o Motorola EBUSE micropyooessor

0 B4K bytes of DRAM

o 4K bytes of ROM or EPROM

o Singie/Double density, 5Y/8" Fioepy Disk controliley
o DMA channs! on the Flopepy Disk controlisr

0 VideD display control with programmabis formats

o Parallsl keyboard interface

o Paratist (CENTRONMICS compatible) printer interface
o Duatl timer $or Real Vimse Clockh and time measurements
0 Serial Interfacs with 20 ma, and REZ2IZ

o Expansion interfacs with DMA channsi

2.0 FUNCTIONAL DESCRIPTION

For descriptive purpnsss, the circuitry on the UNIBOARD can
be divided into ten functional blocks:

1Y Timing and Control togic

2) Microprocessing Unit (MPUD

3) Random RAccoess Memory (RAMD

4) Read Onily Memory (ROM/PROM)

95 Filopepy Disk Interface

63 Paraliesl Interface

73 Berial lnterfacs

8) Viden Display

9) Direct Memory Rocess Gontrotier (DMAC)
1) Expansion Interfacs

as shown in the block diagram in appendix A.
2.1 TIMING AND CONTROL LOGIC

Timing for the UMIBOARD is derived from & singles 32,000 Mhe
orystal. Part of the inverter U-17 is connected as an oscillator
wWhich is bhufferad and then fed to & divider Cchain. This divider
chain produces a 1B Mhz signal which is used For videos dot
timing, and & 1 Mhz signal which is usaed &5 the main system B
Clock. The divider alsd produces signals that clock a section of
U=-27 to produce the R clock for the EBO9E CPU.

The UNIBOARD ow2s  its simplicity to th2 ability to

interisave [LPU cycles with Video Display cycties. The CPU
ACCESSES MEMOryY during the positive portion of its E clock and
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the video display is allowad to access the RAM during the
negative or low portion of this clock. To aliow the high video
character rates reaquired for B0 or more characters per |ine, the
RAM is accessed by the CRTC twd bytes at a time. The RAM can
thus be considered & bits wide for the CPU and 1E bits wide for
the CRTC.

u-34, a auad D—typ2 flip—flop is connected as a
recirculating shift register which divides each half of the
system cClock (1 mhz) into 2ight discrate states. This state

machine =stablishes precise timing from which all control signals
for the RAM memDry array and the video display section ars
derived. Since the CRTC scans the video memory ssquentially, all
row addressss are provided to the RAM in 1ess than 2 Ms thus
satisfying the RAM refresh requirements. The URTC chip must be

properiy erogrammed prior to RAM usage.

Address space decoding is performed by & Programmable Array
Logic (PAL) device. This PAL decodes th2 required chip s=lect
strobes fovr the different peripherals on the CPU address space.
Appendix B lists these addressss. Furthey decoding of the 1/0
space is done by a section of U-268, a Z2-to—-4 |ine decoder. AR
second PARL, U-40, is responsible for devivation of th2 Cotumn
ARddress Strobes (CAS) for the RAM array. In addition:. this PAL
gens2rates th2 enabling signals for the twd RAM bidirectional
buffers and the Read (FDCRD}) and Write (FDCWR) strobes for the
Filoppy Disk Controlier.

2.1 MICROPROCESSING UNIT (MPLD

The GEBYE Microprocessor is the heart of the UNIBOARD. This
MPU performs &all system Processing functions and gensrates all
the address and control signals to access memory and I/0 devices.
The two clocks reqauivred by the MPU are dervived from the timing
and control section pPreviously described. These clocks, E and &y
are gated by sections of NAND gate U-20. Thess clocks ars
stopped when control of the bus is given to the DMARC during DMRA
transfers. Synchronization of the DMR cycies is don2 by
flip—Fflop U-21. The E clock on the MPU is pullied up to Voo to
satisfy its input level requiremant.

There are three bus structures in the BEBO9E MPU. The first
bus is the Data bus over which £ bits of information are
transferred betw=en the MPU and other devices such as the ROM or
the I1/0. The second bus is the 1E& bit address bus which holds
the address of the device being "talked to' or "heard from" by
the MPU. A third bus structure cContains a signal to Ccontrol the
direction of transfers across the Data bus (R/W), the enabling
clock E: the re-start signal RESET and the interrupt request
signal IRQ. The other interrupt request signals, FIRE and NMI,
ars not used in the UNIBOARD.

2.3 RANDOM ACCESS MEMORY C(RAM)
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The RABM is impisnEnted with fouUr banks of LeK-by—1 dynamic
memory ohiPs. Thess mam3vy devioss have multiplexed addresses
and reqduire pPrecisse address strobing Clocks. Thae MPU addresses
ars muittiplexsd by U-3%1 and U-39 and supplisd to the RAM duvring
the positive portion of b The URTL addressss are multiplexsd by
U-35 and U~-43F and supplisd to ths RAM during ths negative or low
portion of E. In 2ach of these halves of the E  Ciook, the
MUultipiexsr get is switochaed o supply the Row fddress duvring the
@arly part of the cyoilse and the Dolumn Address duving ths  jatter
part of ths Cyole. The signals to strobe thess addressss, RAS
and CARAS, ars derived from ths state machins =34,

The four memory banks ars organized into twd odd address and
two  Bven address bhlooks, the odd hincks are accesssd by the MPU
when A is a (1ogic one. The sven blocks are accessed by the  MPU
when RB is high Both odd and &ven banks are accessad by the
CRTC simuitansously during the low portion of the B Clock. Data
for the (CRT disptay saction are latchad by U-57 and U-358 duving
the rising adgs of E. Buffers U-36 and U-44 interfacse the RAM
data lines to ths MPL data hus. Enable signais for these huffers
ars devived by U4, U-36 is enabisd during odd addressses whils
U-44 is =nabied during sven addresses.

2.4 READ ONLY MEMORY (ROM/EPRIM)

This ssction provides the ussr with up to 4K bytes of EPROM
ar ROM that  can be  installed in U-14. This socket Can
accomnmodats a 2732 oy 2716 EPROM and any pin compatibia ROM.  The
required chip sslact Ffor this devicse is dervived by tThs mEmory
decoding PARL. The outeut of the ROM/EPROM is snabied only during
the positive (high) portion of E during MPU read cycles,

2.5 FLOPPY DISK INTERFACE

Up to four S5—-1/74" and four HY Fioppy disks drives ocCan  bes
controlied simultansoustiy by the UNIBOARD. Any mixture of sizes
and densitises can be hand!ed under softwars contvrotl.  The Flopey
Disk Controbiar interfaces directiy D ths memdry duving flopoy
disk trans+ers by means of a DMA channst. Commands and data
transfers  between the MPU and the CRTC  ococur  throush the
bBi—dirsctional data hus.

The auxilliary filoppy control circuit U-51 performs data
separation duving disk reads and data pre—compensation during
disk writses, The PLL data separator vequires an  aexternatl  VCO
implemented by U-4E. Timing for the write pra—compansation is

dons by U-45.

Interface to the floppy drive is done via schmitt—trigger
buffers in U-29 which provide noiss immunity T signals Coming
from the drive. Open—col leztor buffers intarfacse  atll signals
Foing Lo the drive.

2.6 PARALLEL INTERFRCES
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8 6522 Versatile Interface RAdaepter (VIAR) provides the
UNIBOARD with interfaces to a CENTRONICS compatible printsr and
to & paraltlel RASCII keyboard. The VIR also includes twd user

programmable timer/ocount2vs that have 16 bit resolution. These
timer/counters can be used for rEal time measursment and control.

The parallel kevbhoard is interfaced on the R side of th2
VIA. The data available strobe is attached to control input (CAL.
This inpPut rcan be programmed for interrvrupt or eolled oPeration
for either positive OvF negative active strobes. The port —an
also be programmed for  latchad or untatched opsration. The
kevhoard used must be capable of driving one TTL load.

The printer interface utitlizes the B side of the VIA.
Control output CBZ is used as a data available strob2 that can b
prosrammed a5 & PUISS oUtPUt ar as a level outeut which is resa2t
by CBil. Control input Bl is the data taken input and can be
programmed to resst CB2. CBl can bhe programmad fovr polied Ov
interrupt driven operation.

2.7 SERIAL INTERFACE

Usins a 6551 asynchronous communications interfacs adapter
(ACIA) the sarial interface provides a bi—directional serial data
communica&tions chann2! betwsen the UNIBOARD and eeripherals such

as terminals, modems and pPrintevs. An on-chiP baud rate
gensrator allows 15 softwars programmable  baud rates from &
standard 1.8432 Mhz orystal. The RCIA also has programmabls word

tengths, numbay Of stop bits, and parity bit gan2ration and
detection.

Leveal conversion to and from RS23I2C levels is done by U-4
and U-5. 28 MR current 1o0op interface is alsdo Provided. Rctive
OF Passive current loop is selected by means of Jjumper block P-b.
S=ilection of 20 MR or RSESE receive chann2l is donge thru  Jumpay
block P-7.

2.8 VIDED DISPLRY INTERFACE

The heart of the video display interface is U-28, a 843
video display controller. Th2 controltier gensrates th2 signals
necessary to interface a digital system to & raster scan CRT
disptay. To dispiay rcharacters on the CRT scresn the frames must
be continually rep2ated at a rate fastery than the human eye Can
sample. The data to be displayed is stored in the RAM by the MPU
and acrcessed by the ORT display during the jow portion of E. R
chararcter gensrator ROM (U-59) derives th2 dot patterns which are
then converted to ssrial video by shift register U-75. The
character gensrator includes the complate printabi= ASCII set  as
well as soms special graphics symbolis.

Timing For & hardwars cursor and for video reversing is
controlied by U-87. Video inversion occurs when th2 most
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gignificant bit in the character data is a Isvel one.

Two separats  interfaces are provided. Composite video is
available on connector P-11 after amplification by —1. Separats
viden and syn:c itevels (TTL compatibia) are availabls on connsctor
P-1@.

2.9 DIRECT MEMDORY ACCESS (DMQ)

DMA is implementsd with & singla DMA controtier  chips the

Motorota 6844 DMALC. Two chann2is on this chip are decoded and
usedy, one for Floppy Disks transfars and the other $for  transfers
across the external Bus interface. Disk transfers from the

on—board FDC taks place throush MPU cycie—-steal ing and reqauivre no
interruption or service by the MPU. This feature allows the
UNIBDARD to handle the high data rates of 8" disk drives
opsrating in double density moOds. The DMA handshake signals
TXRE1 and ACK1 on the 2xternal bus interfacse permit high spesd
devices such as COMPACTR's Winchester Disk  controlier to be
readily interfacsd.

Once a peripheral requests service through onge of  the DMA
charmmei S, the DMAC stops the MPU clocks and takes over the
Address and Control buses. The DMAC also producss & DMA requesst
signal (DRAT) which after being synchronyzed with B, is usaed to
tri-state the ESQISE MPLU. The transfer is then complisted as a
normal meEmdry  cycle would with the DMAC supplying the addresses
and bus control signals.

3.0 SYSTEM INTERFACING

The UNIBOARD with its on—boavd memory and 1/0 resources is a
complate  comeuter which Can be intevrfaced to numerous 2xternal
devices such as  modemss terminals, printers, and other 170
modules., This section describes the axternal conmections of this
single—board Ccomputer.

CCy 1982 COMPARCTA INC. =



UNIBOARD USER'S MRNUAL

3.1 EXPANSION BUS (P1)

This interface includes the MPU address, control and data
buses as well as the contyol signals for channel 1 of the DMA
controlier. Decoded addresses within th2  UMIBORRD «an b
disabled externaliy by means of the MEMDIS signat. This signal
is useful to deny acocess by on—board periphevrals or portions of
the RAM or EPROM. The Following table fully describes this
connactors

PIN SIGNAL PIN SIGNAL
i N Cu 3 Ve 12

= Na 4 Fila s

4 TN G S Ne Co

& Ne S 7 e

8 Tis Ca 9 N. .

9 ACK1+ (DMA CH1 ACK) i@ IRG

i1 MEMDIS+ (MEM DISABLE? iz TXRR1 (DMAR CH1I REQUEST)
15 AlS 14 Ri4

15 R13 i& ALz

17 All 18 A1\

19 R9 20 /S

21 (A7) 22 Al

23 Az 24 A3

29 i 26 RS

£ RB 28 R7

29 E 0 R/W

31 RESET+ 32 D7

33 D& 34 DS

39 D& 3 D3

37 Dz A D1

39 D@ 4@ BUSEN+ (DATA BUS ENABLE)
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3.2 KEYBOARD PORT (P3)

An ASCII esncoded keyboard is interfaced through this connactor.
The interfacse atlows up to 8 data bhits and a positive Or negative
gning strobe., The active odge of the strobe is initially defavlited to
negative (high to low transitiond.

PIN MIMBER SIGNAIL PIN NUMBER SIGNAL
1 BIT 7 (MSE) 2 =12 YV d 180 ma.
3 RIT & 4 RESET IN
3 BIT & & GROUND
7 BIT a4 8 GGROUND
9 BIT = 10 +5 V o 500 ma.
11 BIT 2 12 +5 V o 508 ma.
13 BIT 1 14 M. G
15 BIT 0 (LSB) 1& STROBE

3.3 SERIRL PORT (P2

This port is configursd as a Data Communication Eauipment
(DCE) intarfacs, B8 nult Modem must he usad to convert to a Data
Terminal Eauipment (DTE).

PIN NUMBER SIGNAL PIN NUMBER SIGNAL
1 PROT. GROUND poi DATA IN
> DATA OUT [ LTS IN
] RTS OUT & DTR QUT
Fd SIGNAL. GROUND 1z TTY IN (-2
13 TTY OUT +) =0 DSR/DCD IN
24 TTY IN (2 29 TTY OUT (=)
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Z.4 8" FLOPPY DISK INTERFRCE (P8&)

This cormmeactor

interface. The connsctor
density.
PIN NUMBER SIGNAL
1 GROUND
il GROUND
5 GROUND
7 GROUND
9 (3ROUND
11 (ROVIND
13 GROUND
15 GROUND
17 (3ROUND
19 GROUND
21 GROUND
23 (3ROUND
25 GROUND
27 GROUND
29 GROUND
3 (3ROUND
33 GROUND
35 GROUND
37 GROUND
39 GROUND
41 GROUND
43 GROUND
45 GROUND
47 (GROUND
49 GROUND

Gy 198z

single/doubis sided drives.

COMPACTA INC.

is set up for the
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SHUGRRT filoppy standard

accommodates up to four singie/double

PIMN NUMBER

SIGNRAL

TG43

N. C.

N. £

N. C.

N. C.

N. C.

SIDE

M. C.

HERD LOAD
INDEX
N. C.
N. C.
SELECT
SELECT
SELECT
SELECT
DIRECTION
STEP

WRITE DARTAR
WRITE GARTE
TRACK 0@
WRITE PROTECT
RERAD DATAR

N. C.

N. €.

Sl <N

¢
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3.9 MINI-FLOPPY DISK INTERFACE (P9

This connector will accommodats up 1o Four single/double density,
singie/double sided mini—floppy drivaes, The SHUGART mini—Ffloppy
interface has been adhered 10 with th2 exception of SELECT T which is
not specified in the original SHUGART document.

PIN NUMBER STGNRAL PIN NUMBER SIGNAL
1 GROUND e M. (2.
5 GROLND 4 N. .
S5 GROUND & SELECT 3
7 GROUND 8 INDEX
g GROUND 10 SELECT @
11 GROUND 2 SELECT 1
15 GROUND 14 SELECT 2
15 GROUND 16 MOTOR (ON
17 GROUND 18 DIRECTION
19 GROUND Py STEP
21 GROUND 22 WRITE DATH
23 GROUND 2 WRITE GATE
23 GROUND 2t TRAIZK 1D
27 GROUND 28 WRITE PROTECT
29 GROUND A% READ DATR
31 GROUND 32 SIDE
33 GROUND 34 M. C.
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3.6 COMPOSITE VIDEO INTERFARCE (P11)

Thig interfarcs provides more than 2 volts peak to peak into a
79 ohm load. The video signal availablie nn this connector conforms
to EIR standard RS-170.

PIN NUMBER SIGNAL
1 (GROUND
2 VIDED
3 GROUND

3.7 SEPARATE VIDEO AND SYNC INTERFACE (P1&)

This interface should be used with CRT monitors requiring
s2parate viden and sync leveis., Better than 2 volts peak are
available into 2K ohm 1Dads.

PIN NUMBER SIGNAL
1 VERTICALL SYNC
2 HORIZONTAL SYNC
3 VIDED
4 GROUND

4.0 POWER RERJIREMENTS

The UNIBOARRD when fully populated requires +5 Volts at 1.5
Amps, +12 Volts at B. 75 Hmps, and -12 Volts at .100 Ames.
Provision was made for an on-board —12 Voilts DC-to-DC converter
Which can supply the required —-12 Volt power. 9 and its
associated components are usa2d when this feature is desired.

Pinout of th2 input powsy Cconn2ctor is as follows?

PIN NUMBER SIGNAL
1 +5 VOLTS
2 GROUND
3 -12 VOLTS (OUTPUT IF ON-BOARD DC-TO-DC USED)
4 +12 VOILTS

(C) 1982 COMPACTR INC. =11=
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NDIX A — RLOCK DIAGRAM
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APPENDIX B - MEMORY MAP

ADDRESS RANGE

20O0-DFFF
EQ22-EF1F
EFQ8-EF1F
EFZA-EF2F
EFIA-EF33
EF4Q-EF43
EF44-EF45
EF48-EF4E
EF48-EF48

DEVICE

RANDOM RCCESS MEMORY

VIDEO DISPLAY RANDOM ACCESS MEMORY
844 DMA CONTROLLER

E522 VIR

1793 FLOPPY DISK CONTROLLER

6351 ACIA

6845 C'RT CONTROLLER

FLOPPY (IONTROL. LATCH (WRITE (NLY)
SENSE SWITCH (RERD ONLY, BITS ¥-2)

This is th2 m2mdOry map provided with standard versions of

the UNIEBOARD. Custom

configurations.

(C> 1982 COMPACTR INC.
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APPENDIX € — JUMPERS AND SWITCHES

C.1 P7 — SERIAL RECEIEVE CONFIGURATION

This Jumper sslects 20 MA. surrent toop Cjumper 1-2), or
RE23I2C (jumpar 2-3) interface on the seriatl I/0 channstl.
C.2 81 - RESET AND SENSE SWITCH

Switch 1 f this multiple switch i the on—board resst,.
Reset is asserted when th2 switch is in the 'on' position.

Switches 2—4 correspond to data bits 2 i, and @
regpactively when read on location EF48. The 059 serial port
driver reads th2sse thres bits and loads this ocode in the baud
rate select register in the 6351 ACIA. The default baud rats can
lateyr b2 alteved with the TMODE utility.

Switch 4 is read by the (059 RBOOT modutle to determine  the

disk sizs to boot from. For 8" disks, th2 awitch must b2 in the
"OFfF' POSsition.

¢(C) 1982 COMPACTA INC. ~14-



UNIBOARD USER'S MANUAL

APPENDIX I — MRIN TIMING DIAGRAM
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APPENDIX E — DMR TIMING DIRGRAM
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