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ICAN-6991

A Slave CDP1802 Serial Printer Buffer System

by K. Nagy

This Note describes a CDP1802-based stand-alone line-
printer buffer that links a master processor system to a
serial printer through an RS-232C interface. The main
buffer board consists of a CDP1802 Microprocessor
(configured as a peripheral controller), a CDP1854A UART
with baud-rate generation devices (configured in industry
mode 0 and able to handle separate receive and transmit
baud rates), and a CDP18U42 EPROM (to store a minimal
user program). With the addition of RCA Microboards for
system RAM (CDP18S620, CDP18S621, CDP18S622,
CDP18S623, CDP18S624, or CDP18S625 in various
configurations from 4K to 16K), a buffer system with a
printer character storage capacity of up to 32K bytes can be
implemented.

The line buffer is especially useful with interactive
computer systems; it frees high-speed terminals for other
tasks while a slower printer (connected in parallel to the
terminal through a serial port, such as is used with RCA
Development Systems) prints from buffer memory. The
buffer circuitry also illustrates how a CDP1800 processor
can be configured as a slave controller that communicates
with a master system through a serial port. In this
configuration, some of the special I/0 features of CDP1800
architecture are highlighted; these features include DMA
control for high-speed data transfer, 1/0 instructions for
communication with peripheral chips such as the
CDP1854A UART, and the availability of several input flag
lines for event polling.

The low power consumption of the system makes it ideal for
operation from a storage battery, which provides portability
of user data, and also protects data integrity should a line
power failure occur.

System Modes
The line buffer operates in the following modes:

1. Receive data—The print buffer is loaded at some
(usually high) baud rate (through a serial interface
under CDP1802 DMA control).

2. Transmit data—Data is transmitted, usually at a low
baud rate (through a serial interface under CDP1802
programmed 1/0O control), to the printer when the
printer is selected and ready.

3. Instant replay—Data is retransmitted to the printer
upon request.

These modes permit the system to accommodate a wide
range of input and output conditions, and to communicate
with many different peripheral devices.

System Set Up

The line-buffer system input and output is connected to
suitable sending and receiving units equipped with RS-
232C interfaces by means of cables and connectors. The

Trademark(s)®Registered
Marca(s) Registrada(s)

Information furnished by RCA is believed to be accurate and
reliable. However, no responsibility is assumed by RCA for
its use; nor for any infringements of patents or other rights of

system output contains a feedback (handshake) line that
permits the printer to operate at its optimum speed; the
feedback feature can be eliminated if necessary through
software changes.

The printer-buffer prototype was evaluated using a
CDP18S007 CDS Development System, an ADM-3A CRT
Terminal, and an EPSON MX-80 Printer. However, the
universal nature of the buffer design permits it to be used
with a wide variety of master system and printer
combinations.

Hardware

A block diagram of the system is shown in Fig. 1; detailed
system interconnection diagrams are shown in Appendix A.
The “U” designators used in the following text refer to the
figures in Appendix A,and are identified in TableIandin the
Appendix. Table 11 summarizes register assignments.

Table I — List of IC's Used In System

IC Identity

U1 CDP1802 CPU

U2 CDP18U42 EPROM

U3 CDP1854A UART

U4 CD4013 D FF

Us, U6 CD4069 Hex Inverter

u7 CD4093 Quad 2-Input NAND
us CD4013 D FF

U9, U10, U11  CD40161 Sync Binary Counter
U12 MC1489 Quad Line Receiver
U13 MC1488 Quad Line Driver

Table II — Line-Buffer Register Use

RO Initial Program Counter/DMA-IN Pointer
R3 Program Counter

R4 Printer Pointer

R5 End of Memory Pointer

R6 XOR Temporary Location Pointer

R7 Temporary DMA-IN Pointer

R8 Cold Start Flag

The system program resides in the CDP18U42, 256-byte UV
Erasable PROM, U2, located in the lower 32K address space
on the system map. The chip-select signal for the EPROM is
generated by latching the high-order address byte of the
MA?7 signal by means of a CD4013 flip-flop (U4). The
EPROM is selected when MA.1 is low (CS1), MRD is low
(C53), and CLR is high (CS2).

third parties which may result from its use. No license is
granted by implication or otherwise under any patent or

patent rights of RCA.
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