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B.E.M-SBC4A /4B

HIGH PERFORMANCE ., 6809 BASED . SINGLE
BOARD COMPUTERS WITH OMA CAPABILITY

GENERAL DESCRIPTION

The B.E.M-SBC4A/4B, series of high perfor-
mance Single Board Computers are particulary sui-
table to be used in more complex applications.
Special care has been given to allow access to all
local devices (memory as well as VIA and USART)
through DMA control. Except for the clock signals (E
and Q), the whole bus structure is bi-directional. In
spite of this powerful feature, the B.E.M-SBC4A/4B
will also successfully be applied in more demanding
stand alone applications.

Both cards are provided with the powerful 6809
microprocessor (4 MHz version is standard), a 6522
VIA for parallel /O and timer applications, a 2651
USART for serial IO communication and six 28-pin
sockets for memory devices. The B.E.M-SBC4A
and 4B differ only in the RAM/EPROM(ROM) alloca-
tion of the sockets. In the 4A version only 2 sockets
are allocated to RAM devices (2 kbyte or 8 kbyte
types) and 4 sockets are available for EPROM's
(TEXAS INSTR. family or equivalent can be used).
Jumpers will allow the selection of 4 kbyte, 8 kbyte
and even 16 kbyte types (2532, 2564 and 2528). In
the 4B version on the other hand, only one socket is
allocated to EPROM(ROM) (the same restrictions
as with the 4A version) and 5 sockets are available
for RAM (2 kbyte or 8 kbyte types). The 4A version
will be ideal in applications requiring a lot of resident
software, while the 4B will be ideal in disk based
systems or other applications requiring a lot of RAM
and relatively few resident software. NOTE: in the
4A version the total on-board memory capacity can
not exceed the processor addressing capacity (65 k
max.).

Both cards are provided with a flexible PROM
decoder circuit, enabling the application of custom
designed memory map configurations. However,
some standard memory map configurations are
available (see page 7 for details). With each stan-
dard PROM, 2 different memory maps can be
selected with a jumper.

The processor and the USART are provided with
separate crystal based clocks.

An important part of the local control logic on the
B.E.M-SBC4A/4B cards is dedicated to the DMA
control function. Bi-directional bus buffers are used
for address bus, data bus and R/W.

Continued on page 2

FOR MICROPROCESSOR APPLICATIONS

FEATURES
HIGH PERFORMANCE, 6809 BASED, SINGLE BOARD COMPUTERS

B.E.M-SBC4A WITH 2 — 16 KBYTE RAM AND 4 — 64 KBYTE ROM/
EPROM
B.E.M-SBC 4B WITH 2 — 40 KBYTE RAM AND 4 — 16 KBYTE ROM/
EPROM

FULLY BUFFERED AND DECODED (PROM). BI-DIRECTIONAL BUS
STRUCTURE AND DMA CONTROL SECTION WILL ALLOW ACCESS TO
AL ON-BOARD DEVICES (MEMORY, VIA, USART) BY DMA

SINGLE POWER SUPPLY (+5V) REQUIRED

1 VIA (6522) FOR PARALLEL /O AND TIMER APPLICATIONS
PROVIDING 16 PARALLEL 1/O LINES + 4 HANDSHAKE LINES, TWO 16-
BIT INTERVAL TIMERS/COUNTERS AND ONE 8-BIT SHIFTREGISTER

1 USART (2651) FOR SYNCHRONOUS AND ASYNCHRONOUS SERIAL
COMMUNICATION

SEPARATE CRYSTAL BASED CLOCKS FOR CPU AND USART

ALSO SUITABLE FOR STAND-ALONE APPLICATIONS

ON BOARD POWER-ON-RESET CIRCUIT

FLAT CABLE COMPATIBLE HEADERS FOR ALL /O CONNECTIONS
ALL IC's MOUNTED IN HIGH QUALITY MACHINE TOOLED SOCKETS
GENEROUS OEM DISCOUNTS AVAILABLE
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Function Pin Function i Function

N.C. 1| o
VSS (GND.) 12 | RW
D7 13| E

D6 14 A 15
D5 15 | A14
16 A13
17 A2
18| A1
19 | A10
20| A D (+ 5V)
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Continued from page 1
Some properties of the on-board (local) I/0O devices are sum-
marized below:

1) One 6522 VIA (Versatile Interface Adapter) is standard (high
speed version 6522A is optional). The VIA provides two 8-bit bi-
directional ports, each with two programmable control lines for
handshake purposes. Each 1/O line can individually be program-
med to be used either as input or as output. Moreover, two 16-bit
programmable interval timers/counters and one 8-bit shiftregister
are available to the user. The VIA can be used in many different
modes, full details can be found in the original datasheet (Mos,
Commodore, Rockwell or Synertek). Connections are made

through a 26-pin flat cable compatible headerwitha pinlay-outequal -

to other BEM application cards and parallel IO adapters.

2) One 2651 USART (Universal Synchronous Asynchronous
Receiver Transmitter) is also standard. The 2651 is a highly
sophisticated communication device, of which all parameters can
be programmed (baudrate, parity, etc.). Applications range from
single terminal control to complex synchronous multi-user net-
works. Connections are made through a 10-pin flat cable compatible

header with a pin lay-out equal to the B.E.M-AD3 (RS-232-C/ 20
mA cdrrent loop) adapter. All details on the 2651 USART can be
found in the original datasheet (Signetics, National Semiconductor
or Western Digital).

Both cards are provided with a POWER-ON-RESET circuit.
Besides to the processor, VIA and USART, the output of this circuit
(open collector) is connected also to pin 1 of the BUS EXTENSION
header. A remote controlled reset switch (normally open) can be
connected to the card (user supplied). If used, the on-board circuit
will eliminate contact bounce.

Both cards require a single 5V power supply voltage to operate.
Power supply connections as well as all address, data, clock and
R/W signals are available through the, 31-pin B.E.M-BUS compat-
ible connector (DIN 41617).

The B.E.M-SBC4A/4B are provided with high quality machine
tooled sockets. Low Power Schottky IC's are used where possible.
All jumpers are provided with jumper plugs for guick and simple
modifications.

BUS EXTENSION FLAT CABLE HEADER CONNECTIONS

Function

»1

* NOTES: FIRQ and IRQ are interchangable or can be disconnected via
jumpers (J11 — J14). MRDY pin is also jumper selectable to be connected
to ground, the MRDY input of the CPU or disconnected (J10).

1) RESET A low level on the system RESET line will initiate the

RESET procedure. The RESET line is connected to

the P.O.R. (POWER ON RESET) circuit. After a
return from a POWER-DOWN condition or a release of the RESET
switch (if connected externally), this line will be low active for at
least 50 msec. System cards provided with individual P.O.R. cir-
cuitry (e.g. B.E.M-PSIO-1 or B.E.M-VIA-1), interconnected to this
line will generally cause no problems (open collector output). A pull-
up resistor of 3k3 is provided on the card.

2) FIRQ™ Alow level onthe FIRQ line will initiate a FAST INTER-

RUPT REQUEST sequence, provided its mask bit (6)

in the Condition Code Register has been cleared (0)
before. The FIRQ sequence has priority over the normal INTER-
RUPT REQUEST (IRQ, see 4), and is fastin the sense that it stacks
the contents of the CC Register and the program counter only. The
FIRQ line is generally connected to the FIRQt input of the processor
(Jumper J11 installed). A pull-up resistor of 3k3 is provided on the
card.

3) NMI A high to low transition on the NMI line will initiate the
NON MASKABLE INTERRUPT procedure. A Non Mask-
able Interrupt can not be inhibited and also has higher

priority than IRQ, FIRQ_or software interrupts. The NMI line is

connected directly to the NMI input of the CPU. A pull-up resistor of
3k3 is provided on the card.

4) IRQ" A low level on the IRQ line will initiate a normal INTER-

RUPT REQUEST sequence, provided its mask bit (4) in

__the Condition Code Register has been cleared (0)
before. TRQ has lower priority than FIRQ and takes more time to
finish because the entire machine state will be stacked. The IRQ
line will generally be connected to the IRQ input of the CPU
(Jumper J14 installed). A pull-up resistor of 3k3 is provided on the
card.

5) BAand The BA (BUS AVAILABLE) and BS (BUS STATUS)
6) BS lines indicate the CPU state as represented in the table
below. Both lines are buffered.

State

Description
BA

Normal (Running)
Interrupt Acknowledge
SYNC Acknowledge
HALT or Bus Grant

7) DMAC A low level on this output line indicates that the bus is
free (direction is inverted). The DMAC (DMA ACK-
NOWLEDGE) line will periodically become low after a

DMA REQUEST (DMAR, see 8) or permanently low if and as long

as the processor is halted (HALT, see 9). The input is provided with

a 3k3 pull-up resistor on the card. More details on DMA can be

found on page 5.

8) DMAR A low level applied to the DMAR (DMA REQUEST)

input line will start the DMA procedure (CYCLE STEAL

DMA). The user must understand DMA implications
thoroughly, because of the 6809 auto-refresh procedure during
DMA operations. The DMAC (pin 7) must be monitored perma-
nently by the DMA CONTROLLER. During high cycles the DMA
controller must be off the bus to allow auto refreshing of the
processor.

9) HALT Alow leyel applied to this input will halt the processor as
soon as the current instruction is fully completed (up to
20 clock cycles). The HALT input can be used to per-
form HALT MODE DMA. The bus will be available for DMA, as soon
as the DMAC line is low. During the HALT mode, the processor is
stopped and does not require auto refresh.

10) MRDY* The function of pin 10 is jumper selectable (J10) and
can be connected to ground, disconnected or con-
nected to the MRDY (MEMORY READY) input of the

processor. The MRDY line will generally be used for interfacing with

slow memory and peripheral devices requiring longer READ and

WRITE cycles. The READ and WRITE cycles can be stretched with

a maximum of 10 clock cycles.

NOTE: Some older types of B.E.M application and I/O cards,
able to generate an Interrupt Request, have the IRQ line connected
to pin 2 of the BUS EXTENSION HEADER (650X and 6800
compatible). For this purpose, the B.E.M-SBC4A/4B cards are
provided with jumpers (J11 — J14) enabling_the user to inter-
change the functions of pin 2 and 4 (FIRQ = IRQ).

ABSOLUTE MAXIMUM RATINGS

0°Cto + 70°C
-55°C to +120°C

Ambient Temperature under Bias
Storage Temperature
Voltage on any Pin with respect

to Ground -03Vto+7V

Stresses above those listed under “Absolute Maximum Ratings”
may cause permanent damage to the B.E.M-SBC4A/4B cards.
This is a stress rating only and functional.operation of the device at
these or at any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may
affect device reliability.




























