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B.E.M-SBC2X/SBC3X

LOW COST SERIES OF SINGLE BOARD COMPUTERS
(B.E.M-SBC2X based on 6502, B.E.M-SBC3X based on 6809)

GENERAL DESCRIPTION FEATURES

The B.E.M-SBC2X/3X series of advanced single
board computers, designed around the 6502 respecti-
vely 6809 microprocessor, are intended to replace the
B.E.M-SBC2/3 series directly. Connector pin functi-
ons, pin locations and mounting holes are fully com-
patible. The new boards not only offer much more on-
board memory capacity with JEDEC JC-42 pin com-
patible memery devices (three 28-pin sockets are
available) and the same I/O capability (one 2651/2661
USART for serial and three 6522 VIA's for parallel I/O
applications), but also provide a real time calendar
clock, watch dog timer and battery backup for RAM
and clock.

Two memory sockets can individually be set for
battery backup (CMOS RAM’s only) or not (NMOS
RAM’s or EPROM’s). The applied Lithium battery with
a capacity of .85 Ah is generally installed for life (more
than 10 years of backup capability under normal ope-
rating conditions with low power CMOS RAM's).
Note: with the Real Time Clock installed, using the
same backup battery, the backup capability will be
reduced (at least 2 years).

A PROM decoder is used to allocate the map
areas of local devices (VIA's, USART, RAM, EPROM
and RTC). Decoding is done in minimum blocks of
one page (256 bytes). A jumper is used to select be-

o-useful-map-configurations.—The cards are
delwered with a standard PROM (2XA), resulting in
the maps printed on page 6. Custom map configurati-
ons are possible within the limits of the design. Please
contact factory or nearest representative for details
and cost.

The B.E.M-SBC2X is provided with an NMOS
6502 processor in standard version (CMOS proces-
sors, such as the enhanced 65C02 or even the
advanced 16-bit 65SC802 are optional). The B.E.M-
SBC3X is provided with a NMOS 6809 processor.
Clock signals for processor and USART are genera-
ted by separate crystal based clock generators. Basic
system clock frequencies for both CPU's is 1 MHz in
standard version (4 MHz crystal used with 6809
processor).
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ADVANCED 6502 (B.E.M-SBC2X) AND 6809 (B.E.M-SBC3X) BASED, SINGLE BOARD
COMPUTERS

TWO JUMPER SELECTABLE STANDARD MAP CONFIGURATIONS. MAP 1: UP TO 40 KBYTE
RAM AND 16 KBYTE EPROM. MAP 2: UP TO 16 KBYTE RAM AND 32 KBYTE EPROM

THREE 28-PIN SOCKETS AVAILABLE, ACCEPTING JEDEC JC-42 COMPATIBLE MEMORY
DEVICES (e.g. 27XXX FAMILY OF EPROM's)

SINGLE POWER SUPPLY (+5V) REQUIRED

REAL TIME CALENDAR CLOCK CIRCUIT WITH INDEPENDENT REGISTERS FROM TENTHS
OF SECONDS UP TO TENS OF YEARS. AUTOMATIC LEAP YEAR CALCULATION AND
EXTENSIVE INTERRUPT CAPABILITY, PROGRAMMABLE INTERVALS FROM 0.1 SEC. UP TO
60 SEC.

LITHIUM BATTERY (.85Ah) BACKUP AND POWER DOWN CONTROL CIRCUIT TO MAINTAIN
CMOS RAM's DATA INTEGRITY AND CORRECT TIMEKEEPING OF REAL TIME CLOCK
DURING POWER DOWN CONDITIONS

FLEXIBLE WATCH-DOG TIMER AND IMPROVED POWER-ON-RESET CIRCUIT

SEPARATE CRYSTAL BASED CLOCKS FOR CPU, USART AND RTC

3 VIA's (6522) FOR PARALLEL I/0 AND TIMER APPLICATIONS, OFFERING A TOTAL OF 60
PARALLEL IO LINES, 6 TIMER/COUNTERS (16-BIT) AND 3 SHIFTREGISTERS (8-BIT)

1 USART (2651/2661) FOR SYNCHRONOUS AND ASYNCHRONOUS SERIAL 11O
COMMUNICATION

STRAIGHT FLAT CABLE HEADERS FOR ALL /0O CONNECTIONS. EXTENDED PINS AT THE
SOLDER SIDE FOR ADD-ON APPLICATIONS

GENEROUS OEM DISCOUNTS AVAILABLE
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VCC (+5V) 14 VSS (0V)
CA1 15 PBO

CA2 18 PB1

N.C. 17 PB2 CONNECTIONS
PAO 18 PB3

PA1 19 PB4

PA2 20 PB5

PA3 21 PB6

PA4 22 PB7

PAS 23 *

PAG 24 cBi

PA7 25 cB2

VSS (0V) p26 VCC (+5V)
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VIA FLAT CABLE HEADER

+ Connected to local interrupt via jumper.
See page 8 for details.
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Each 6522 VIA provides two 8-bit bi-directional ports, each with
two programmabile control lines for handshake or other purposes.
Each line can individually be programmed to be input or output. More-
over, two 16-bit programmable interval timers/ counters and an 8-bit
shiftregister are available to the user. With all VIA's installed, the cards
offer the impressive total of 60 parallel I/O lines, six 16-bit timers/
counters and three 8-bit shiftregisters.

The 2651/2661 USART (Universal Synchronous and Asynchro-
nous Receiver Transmitter) is used for serial communication. The
USART is a highly sophisticated device of which all parameters ¢an
be programmed (baud rate, parity, stop bits etc.). Applications range
from simple terminal or printer control to. complex synchronous multi-
user networks.

For I/O connections each VIA and USART is connected to a 26-
pin respectively 10-pin straight header with a pin lay-out equal to
those on other BEM application cards provided with PIA’s, VIA's and
USART's. Most parallel and serial I/O adapters already available for
BEM-BUS compatible cards, including the whole VIOBUS family, can
directly be connected to the SBC2X/3X series. Special headers with
pins extending at both sides of the print are used for all I/O connec-
tions (including the external control header). The headers not only
accept standard female flat cable connectors at the component side
but also enables the single board computer to be sandwiched to a
custom board (add-on module).

The cards are provided with an improved POWER-ON-RESET
circuit. Besides to the processor and 1/ IC’s, the output of this circuit
(open collector) is also connected to pin 1 of the Ext. Control header.
A remote controlled reset switch {user supplied) can be connected
directly between pin 9 and 10 of the same header (switch normally
open). If used, the on-board circuit will eliminate contact bounce.

The Watch-dog timer, if installed, activated and properly suppor-
ted by the software, will cause a hard RESET only at a run time
failure.

The Watch-dog timer circuit consists of a multistage counter cir-
cuit (4060), instead of a more simple one-shot multivib circuit, avoiding
accidental triggering by interference. Application software must take
care to clear the counter before it can trigger the RESET circuit. One
of three delay times can be selected with a jumper plug (respectively
1x, 2x or 4x the time base). If necessary, the time base (approximately
1.25 sec.) can be changed by replacing the RC components involved.
One of three trigger sources can be selected with a jumper plug (res-
pectively CA2 or CB2 of VIA-2 or TxD of the USART). The Watch-dog
timer is deactivated by putting the timing jumper plug in the "ot
position. The source jumper plug may also be installed in a neutral
position.

The Real Time Clock (RTC) circuit, if installed and properly sup-
ported, is capable of timekeeping trom tenths of seconds up to tens of
years in independently accessible registers. Moreover, the MM58274A
clock IC, applied on these new boards, is provided with a leap year
register and can also be programmed for 12 or 24-hour operation. The
build-in test mode and buffered crystal frequency output will simplify
oscillator setting. The clock provides extensive interrupt capability,
programmable at 0.1, 0.5, 1, 5, 10, 30 or 60 sec. intervals. An indivi-
dual power source selection jumper plug enables the circuit to profit
the on-board Lithium battery, originally intended to backup the
(CMOS) RAM's, also to backup the clock. However, If used, the in-
creased current drain will limit the total continuous backup time to ap-
proximately 2 years (10 years or more with low power CMOS RAM's
only).

A single (+5V) power supply voltage is required to operate the
cards. Power supply connections are generally made via the special
screw terminal block. However, power supply pins are also available
in each I/O connector.

The B.E.M-SBC2X/3X cards are provided with high quality
machine tooled sockets. Low Power Schottky IC’s are used where
possible. Most jumpers are provided with jumper plugs for quick and
simple modifications.
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