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Fig. 1. Overall block diagram.

scanners is the need to replace existing non-portable ones.
Users have to discard their current scanners or they have to
use a different scanner when on the move, thereby incurring
undue costs.

This paper proposes a portable scanner adapter, which
can be attached to any barcode scanner and function as a
standalone handheld unit. It is a low-cost solution based on
the 8051 microcontroller. It is attached to a barcode scanner
via the keyboard interface. The resultant portable scanner
will have a local memory module of 64 kB for storing all the
barcodes scanned, which can then be uploaded at a conve-
nient time to the host computer via either a RS232 link or a
keyboard port.

2. System design

The overall system design is shown in Fig. 1. The
barcodes scanned by the attached scanner will be down-
loaded to the memory through the microcontroller. At the

Table 1
Input—output port assignment of the 8051

Ports Functions
Port () 8-bit data bus multiplexed with lower 8-bit address bus
(RAM interface)
Port 1 data port for the 8255 PP1
Port 2 upper 8-bit address bus (RAM interface)
Port 3 serial communications & 8255 PPI controls
3.0 receive Line
3.1 transmit Line
3.2 scanner clock input/foutput
33 8255 PPI chip select
34 8255 PPI address AQ interface
35 8255 PPI address Al interface
36 read signal to RAM
3.9 write signal to RAM

same time, the microcontroller will also interpret the
barcodes and displayed them on the Liquid Crystal Display
(LCD) panel. This will allow the operator to visually check
the barcodes for errors if required. If errors are encountered,
the keypad will be used to perform the necessary correc-
tions. The other function of the keypad is to allow the opera-
tor to enter the quantity of the goods. When the data
collection process is completed, the data stored in the
memory will be uploaded into the host computer via the
keyboard port Also there is an option for uploading using
RS232 link,

2.1. Microcontroller

An 8-bit microcontroller (8051/8751) is used as the brain
of the system. The 8051 microcontroller is suitable for the
application as it is low-cost and most of the interfacing
required is with 8-bit peripherals. The 8051 microcontroller
also supports serial communication thus rendering it suita-
ble for accepting serial data from the scanner as well as
reproducing the serial data for uploading to the computer.

There are four ports (Ports 0—3) available for use in the
8051 microcontroller. Port 0 and Port 2 are used to interface
with the external 64 kB RAM unit. Port 0 is used to multi-
plex between the 8-bit data bus and the lower 8-bits of the
address bus. Port 2 is used by the microcontroller for the
upper 8-bits of the address bus.

Port 3 is used mainly for serial communications and
controlling the 8255 programmable peripheral interface
(PPI). The first two pins on Port 3 (Ports 3.0-3.1) are
used for serial communication purposes. Port 3.0 is the
receiving (RXD) line for reading serial data from the scan-
ner while Port 3.1 is used as a transmit (TXD) line for
downloading to the computer. Port 3.2 is used to read the
scanner clock during scanning and to generate the clock
signal for the keyboard input during downloading. Port
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