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(I .WHAT IS AN RS-232C INTERFACE? )

The word RS-232C expresses a spécial standard of the ElA (Electronics Industry Associa-
tion) and refers to the standard for interfaces used to transfer data between modems and
transmission control devices and the binary serial data, control signals and timing signals
between modems and data terminals.

The RS-232C interface is one of the devices generally used for the exchange of information
between a computer and a peripherai device.

This interface was desi'gned to conform to the EIA standard, but in particular it was
designed for connecting to printers, plotters and similar devices.

However, just because a peripheral device has an interface that conforms to the RS-232C
standard that does not necessarily mean that it can exchange information with all devices.
Before using this interface be sure that both this instruction manual and the peripheral
device specifications are fully understood.

Sharp cannot provide either hardware or software support for special customer applica-
tions. Moreover, Sharp cannot in any way be responsible for damages that arise as a result
of customer misuse.

However, in so far as possible, all the information necessary for information exchange
between the computer and a peripheral device is contained in this instruction manual.
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I . SPECIFICATIONS

D

Model:

Input/output method:
Number of channels:
Code used:

Baud rate:
Transmission mode:

Synchronization mode:

Transfer control:
Data format:

Command words:
Components:

Operating temperature:

Quter dimensions:
Weight:
Accessories:

CE-340R

RS-232C serial input/output

2 channels*

7 bit ASCII or 8 bit ASCII

110 — 9600 bits/sec.

Half-duplex mode

Asynchronous mode (not suited for synchronous mode)

No protocols

Stop bits ..... 1/15/2

Parity .......... even / odd / none
CHANNEL, SEND, RCV, SENREV, OPCHNL, POLLING

Integrated circuits and discrete components

0°C to 40°C

Width 137 mm x depth 152 mm x height 17 mm

140 gm

Instruction manual

number tabs

(this manual), slot cover and channel

* This interface comes equipped with 2 channels and one computer can accomodate up to
2 interface cards which means that it can be equipped with up to 4 channels.
This interface can be put in slots 1, 2, 3 or 4 in the back of the computer (for 2 interface
boards the slot combinations 1 and 3 or 2 and 4 cannot be used) and the channel number is
determined by the slot number.

Channel number when put in slot 1 or siot 3
Channel number when put in slot 2 or slot 4

channel number 0 and 1
channel number 2 and 3

When 2 interface boards are used the following 4 combinations are possible:

Combi- Slot 1 Slot 2 Slot 3 Slot 4
nation
1 Channel 0, 1 Channel 2, 3 X X
2 Channel 0, 1 X X Channel 2, 3
3 X Channel 2, 3 Channel 0, 1 X
4 X X Channel 0, 1 Channel 2, 3




(" I0.DATA INPUT/OUTPUT FORMAT )

Set the data input/output baud rate, data length (7 bit code/8 bit code), stop bit length,
parity format and other parameters to match the input/output format of the peripheral
device being connected. The details are explained in section VI. Programming (p. 00).

1. BAUD RATE
The baud rate is the speed at which information is transferred and is expressed in

units of bits/second.

It is possible to select baud rates of 110, 300, 600, 1200, 2400, 4800 and 9600
bits/sec. on this interface.

2. 7 BIT CODE AND 8 BIT CODE
7 bit code uses 7 bits to represent the data while 8 bit code indicates data represented
by 8 bits. :
Either 7 bit code or 8 bit code can be selected on this interface board.

3. START BIT AND STOP BITS

The start bit is the 1st bit represented by the rise from OFF (low level) to ON {high
level) and the stop bit is the OFF bit, 1.5 bits or 2 bits following the 7 or 8 bits of
data.

1, 1.5 or 2 bits may be selected as the stop bit length with this interface. However,
the stop bit lengths selected here are the shortest and longest allowed.

4. PARITY

The parity bit is the bit that serves as a check of the 7 bit or 8 bit data. When the
total of the data portion ON (high level) bits and the parity bit is an even number this
is called even parity, the total being odd is called odd parity.

Either even parity, odd parity or no parity may be selected on this interface board.

5. DATA TIMING CHART
1) 7 bit code with parity

2" o' 2t 2t 2t 20 2
start bit 7 bit data ) . | stop bits
parity bit (1 — 2 bits)



2) 7 bit code with no parity

2 0 2 1 2 ? 2 3 2 4 2 5 2 6
start bit 7 bit data stop blts
{1 — 2 bits)
3} 8 bit code with parity
2" 2t 2t et 2t 2t 2t 2
start bit 8 bit data . .ﬁ‘—stop b|ts
ty bit
Parity 5%/ (1 — 2 bits)
4) 8 bit code with no parity
’ 2 0 2 1 0 4 ? 3 2 4 ? ? b ? 9
start bit 8 bit data stop bits
(1 — 2 bits)

5) Example of 7 bit code with 1 stop bit and even parity (data: &26)

[ — S U —

start bit 7 bit data: &26 ) ) start bit of next data
parity bit \

previous data stop bit : stop bit




(" .INPUT/OUTPUT SIGNALS AND CONTROL SIGNALS )

1. INPUT/OUTPUT SIGNALS

Data cannot be input at an arbitrary time with this interface. Data input when the
input command (RCV command, etc.) is not being executed is invalid.

The input signal {(SD signal) is pin 2 on the connector and the output signal (RD
signal) is pin 3 on the connector.

Reference section [III. DATA INPUT/OUTPUT FORMAT] (p. 3) for the data timing
chart.

2. CONTROL SIGNALS

Signal Abbreviation Pin .Sngn.al Functional outline
name number direction

Clear to CS 5 CE-340R Signal which indicates that data may be

Send —peripheral | input from a peripheral. Data from
a peripherat is input when ON (high level)
and is invalid when OFF (low level).

Data Set DR 6 CE-340R Signal indicating that the power is turned

Ready - peripheral | on at the interface (computer). {t goes ON
{high level}) when the power is turned on.

Signal SG 7

Ground

Carrier CcD 8 CE-340R Signal indicating that the power is turned

Detect - peripheral | on at the interface (computer). (Signal
indicating OK for carrier transmission in
the case of an acoustic coupler.) {tgoes ON
(high level) when data is transmitted from
the interface {computer) if jumper wire*
04 (for channels O or 2) or jumper wire 14
(channel 1 or 3) is cut. It is not normally
necessary to cut these jumper wires,

Ready READY 19 CE-340R Signal indicating that data may be output

<« peripheral | from the interface (computer}. When

ON (high level) data is output from the
interface and when OFF (low level) data
output is suspended. Even though this
signal may go from ON (high level) to OFF
(low level) up to 2 bytes of data may be
output before output is suspended. When
this signal is not used leave it open {uncon-
nected).




Data ER 20 CE-340R Signal indicating that the terminal (periphe-T
Terminal <peripheral | ral) device is ready for operation. |f this
Ready signal is OFF (low level) when data is out-
put, or open, the interface (computer)
goes into an error condition. This signal
is invalid if the jumper wires 01 (channels 0
or 2) or 11 (channels 1 or 3} are cut on the
board. If jumper wire 02 {channels 0 or 2)
or 12 (channels 1 or 3) are cut then data is
output when this signal is ON (high level)
and suspended when OFF (low level).
However, even if this signal goes from ON
(high level) to OFF (low level) up to 2 bytes
may be output before data output is
suspended.

Paper Out PO 23 CE-340R Signal indicating that the paper supply is
< peripheral | low. (For an acoustic coupler it shows the
state of the coupler, power on or off state).
If it goes ON (high level) during data out-
put the interface (computer) goes into an
error state. Cutting jumper wires 03
{channel 0 or 2) or 13 (channe! 1 or 3) on
the board causes the polarity of this signal
to be reversed such that an error state is
enterd by the interface (computer) if it
goes OFF (low level) during data output.

Others Not used.

——— - -

................................................................................

................................................................................

* Details of the jumper wires are explained in the next section [V. CONNECTING TO
PERIPHERAL DEVICES] (p. 8).



3.

GENERAL INPUT/OUTPUT SIGNAL FLOW FOR PRINTERS, X—Y PLOTTERS,
ETC. (Example)

1)

2)

Output

Input

Interface

Peripheral

- DR I ON

DR : ON

ER : ON

ER:ON =

data output

— DR :OFF

DR : OFF

Interface

Peripheral

CS 1 ON

- CS:ION

data output




(" V.CONNECTING TO PERIPHERAL DEVICES )

1. PERIPHERAL DEVICES THAT CAN BE CONNECTED

Printers, X—Y plotters and similar devices having an RS-232C interface may be con-
nected. Using a special cable enables this computer to be connected to an acoustic
coupler or a separate computer. Reference section [VII. SPECIAL CABLE](p.21)
for details.

When making connections note that some printers, plotters, etc. vary in the way they
process signals and that it is necessary to conform to the various specifications.
Reference the next section for details.

2. CAUTIONS FOR CONNECTIONS

When connecting to peripheral devices the first thing that must be done is to make
a thorough study of the specifications of the various devices. The cautions written
here are for connecting common types of printers, X—Y plotters and acoustic

" couplers and depending on the device, it may be necessary to take special steps to
connect it.

1)  Printers and X-Y plotters

i) Processing the CR code

First, check to see whether the CR code is a carriage return (without linefeed)
or carriage return and linefeed. Set it for the former carriage return and line-
feed condition. This is done to prevent 2 linefeeds being output. Since after
data output the CR code and LF code are automatically output, a CR code with
the meaning of carriage return and linefeed plus a LF code would result in
2 linefeeds.

ii ) Processing the ER signal (pin 20)
Check to see which of the following functions pin 20 (ER signal) has on the
peripheral device (printer, X—Y plotter) interface.

(1) The signal shows that the peripheral device is prepared to operate, that
power is ON, the device is ON LINE, etc. (When the device is ready to
operate this signal goes ON (high level).)

@ The signal shows the state of the remaining buffer memory in the
peripheral device. (The signal goes ON (high level} when there is still
memory remaining in the buffer and it can receive data.)



2)

3)

If the ER signal has the function of (1, then when the ER signal is OFF (low
level) it is necessary for the CE-340R to be in an error state. If the ER signal
has the function of (2), then when the ER signal is OFF (low level) it is
necessary to momentarily halt data output from the CE-340R. When the
CE-340R is shipped from the factory it is assumed that the ER signal will
be as in (I). If the peripheral device has the @ ER signal function then
cut jumper wire 02 (channel O or 2) or 12 (channel 1 or 3) on the CE-340R
board. See the next section for the locations of the jumper wires. Because
the CE-340R cannot know the state of the remaining buffer memory in the
peripheral device when the ER signal has the meaning (1), there is the
possibility that data may be lost if the baud rate is high or processing
requires much time (FF, etc.). In order to deal with this it is necessary that the
baud rate be lowered or that programming take into consideration the peripheral
device buffer memory capacity, time needed for head movement, and similar
factors. (For example, for a printer, execute WAIT commands after printing one
line.) However, some devices use pin 19 (READY) with the function of @
which means that programming considerations are not necessary for these types
of devices. Check the READY signal functions.

Acoustic couplers

A cable is needed to make the special connection necessary for an acoustic

coupler. The details are given in section [VIL. SPECIAL CABLE] (p. 21), but
it is necessary to cut some jumper wires the same as in the case of 1).

Pins 19 and 20 on the CE-340R input respectively the CS signal (pin 5) and CD

signal (pin 8) from the acoustic coupler. In order to temporarily halt data out-

put (with no error) from the CE-340R when these signals are OFF (low level),

cut jumper wires 02 (channels O or 2) or 12 (channels 1 or 3) on the CE-340R

board.

See the next section for the locations of the jumper wires.

Pin 23 on the CE-340R is used to input the DR signal (pin 6) from the acoustic

coupler.

In order to cause an error condition in the CE-340R when the DR signal is OFF

(low level), cut jumper wires 03 (channels O or 2) or 13 (channels 1 or 3) on the

CE-340R board.

Others

Connect other devices having special signals only after a careful study of the
peripheral device specifications has been made and they are fully understood.
Reference section [IV.INPUT/OQUTPUT SIGNALS AND CONTROL SIGNALS]
(p. 5) for details on the CE-340R signals.



3. JUMPER WIRE DIAGRAM
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Note) When cutting jumper wires be careful to cut them with the wire-cutters held
parallel to the board. (See picture below.)

/ Plane of the cut

CE-340R PC Board




4. HOW TO CONNECT ‘
CAUTION) Both computer and peripheral device must have power turned off

1)

2)

3)

before connections are made.

Installing the CE-340R

The CE-340R may be installed in any of slots 1, 2, 3 or 4 in the back of the
computer in the direction as shown in the picture below (it is installed in slot
3 in the picture below). (See page 2.)

Insert the CE-340R board firmly, then insert the slot cover supplied.

Channel 0 Channel 1

Attaching the connector

If installed in slot 1 or 3, the connector on the left is channel 0 and the connec-
tor on the right is channel 1 when facing the back of the computer. If installed
in slot 2 or 4, the connector on the left is channel 2 and the connector on the
right is channel 3. (See the table below.)

Slot number 1 21 3] 4
Left connector 0] 210} 2
Right connector 1131113

Channe! number table

Attach the connector to the CE-340R as shown in the diagram below. After
attachment use the holes provided and screws to hold it in place.

Power on and off

After the interface and the peripheral device have been connected turn the
power on. As a rule, the computer should have power turned on first and then
the peripheral device. When turning power off first turn power off at the
peripheral device and then at the computer. However, details as given in the
various peripheral device instruction manuals should be followed.



C VI. PROGRAMMING )

In order to make the command word syntax simply understood, the syntax symbols are
defined and their uses explained. These symbols are for syntatical use in explaining the
commands and are not related to those used in actual examples.

Note that some of the symbols used here differ from the symbols as used in the computer
instruction manual.

Symbol Meaning

| Separates the parts on the left and right.
{ ) Parts in brackets may be omitted.
{ ' Parts in braces may be repeated with a comma ( , ).

Parts in double braces may be repeated with a semi-colon ( ; ).

n Represents an integer (Example: 10).
S, T Represents a literal constant (Example: ““SUB’’).
A Represents a numerical variable (Example: NO).
A% Represents an integer type numerical variable, including dimensioned
integer type numerical variables (Example: V%).
AS, BS Represents a literal variable, including dimensioned literal variables
(Example: DAS).
X, Y Represents an equation (Example: | + 3).
C,DE Represents literal strings (Example: M$ + N$).

Note 1) The[ENTER] key is omitted in the syntatical explanation, but during actual
execution it must be the last key pressed.

(For multiple statements a colon (:) must be entered last, followed by
the next statement.)

Note 2) Enter the program with the CE-340R interface installed.

1. CHANNEL

Performs channel selection and baud rate and data format selection.

Setting the data format means selecting 7 bit or 8 bit code, stop bit length and parity.



Syntax) CHANNEL X I[,Y,C]
General form: CHANNEL  channel number [ , baud rate, data format]

The channel is selected by the equation X, the baud rate by equation Y, and the
data format by literal string C, with the channel numbers selected in the SEND
command, RCV command and SENREV command being expressed by the
equation X.

The baud rate (equation Y) may be 110, 300, 600, 1200, 2400, 4800 or 9600.
The date format (literal string C) is given as follows.

Literal stringC: "7 E 1"
OJARE),

(D 7 for 7 bit code and 8 for 8 bit code .
@ E for even parity, O for odd parity and N for no parity
@_ 1 for 1 stop bit, 1.5 for 1.5 stop bits and 2 for 2 stop bits

If, Y, C are omitted, the SEND command, RCV command and SENREV com-
mand take the channel number of equation X. The baud rate and data format
remain as previously set. If it was not previously set the default setting is baud
rate = 300 bits/sec, data format = 7 bit code, parity = even and stop bits = 1 bit.
The condition after power is turned on is that among the interfaces installed the
lowest channel number of the installed channels is selected.

Addendum)
For the case of a 7 bit ASCI! code input and output data format.
When the operand is X, Y, C, the execution of this command sets the SI/SO
(shift in/shift out) status to S| (for the equation X channel only).
When the operand is X alone (the Y and C operands are omitted) the S1/SO
status is unaffected by the execution of this command.

Example) 10 CHANNEL. 1+4600y "8N1"

The above example sets the baud rate to 600 bits/sec for channel 1 with a data
format of 8 bit code, no parity and 1 stop bit. At the same time the following
SEND command, RCV command and SENREV command have their channels
set to channel 1.

Addendum) Concerning SI/SO (shift in/shift out)
7 bit ASCII code systems normally have an Si state and an SO state allowing 7
bit data to be matched with and processed as 8 bit data.
The code to switch from an Sl state to an SO state is the SO code (CHR$ &OE).
The code to switch from an SO state to an Sl state is the S| code (CHR$ &OF).
(The S| code and SO code may be given regardless of the state.)
Therefore, since both the Sl code and the SO code are included in the 7 bit
ASCII code, attention should be given when the amount of data is a considera-
tion in a program.
The Sl state and SO state are processed independently for input and output on
each channel.



2.

SEND

| Output daia to the chahnel using the'b\aud rate and data format as épecified by
~ the CHANNEL command.

Syntax 1) SEND H{{Ch [ ;]
General form: SEND {{literal stringht [ ;]

Output the literal data as given in literal string C.

The literal string may be given by a dimensioned string variable. (Example:
AS$ (% }). Putting ; { a semicolon) after the last literal string supresses the output
of a CR code (CHR$ &0D) and LF code (CHR$ &0A) after the data. The omis-
sion of the semicolon after the last literal string causes a CR code and LF code
to automatically be output after.the data.

Note) The number of characters output (number of bytes) is the number of charac-
ters in the literal string. However. for a dimensioned. literal variable the
number of characters is that as specified: by the DIM statement. .In this
case NULL code is output after the actual characters.

Example) 10 SEND "ARC*" -
The above example outputs the literal string (literal constant) ‘“ABC"" followed
by CR code and LF code.

Example) 10 SEND DIM$ (k)
If in the above example the contents of DM$( %) are as shown in the table
below,
[The declaration statement is DIM DM$(3,5) % 4]
A A B B B B|C C C
D EEE |FF
G G G H I
J J J JIK K L L L
M N N N N

then the data is output as shown below (for 8 bu.t. ASCH) Ny means NULL
code, Cgr means CR code and L means LF code. ‘

A ANN. B BBBGCGCG CN_ DNNN EE EN_
F FNLNLG G GNLHNUNNL T I NN U U U Y
K KNONU L L LNCMNUNCN N N N NNLNLNL‘NL.



Syntax 2) SEND USING n|S|(X)|A$|IMAGET ;[ YIC ] [:]

General form: SEND USING line number | line label name literal variable | IMAGE
image signal ; [ -equation | literal string ] [ :]

Output character data as given in the euation Y and the literal strinc C accdrding
to the IMAGE statement format. Syntax is according to the PRINT statement
syntax 2 as given in the computer instruction manual. Reference it along with
the IMAGE statement. Placing a semicolon after the last equation or literal
string suppresses the output of CR code (CHR$ &0D) and LF code (CHR$ &0A)
after the last data is output. The omission of the semicolon after the last literal
string causes an' LF code to automatically be output after the data. (The CR
code is not output.) Omission of Y | C; causes both the CR code and the LF
code to not be output. The CR code and LF code can be selected by the
IMAGE statement.

Example) 10 SEND USING S00iX%+Y%
The above example outputs the literal strings X$ and Y$ in the format as given
by the IMAGE statement in line 500.

Example) 10 H$="TRANSISTORS" ¢ K=132
20 SEND USING 1003H$K
30 END
100 IMAGE ‘11A SX "FRICE" 4X $#y¥%% ¢

The above example outputs data in the following format. Sp is the SP (space)

code.
TRANSIT STORSSSpSHSS PR | C
ESpSpSpSp S 1, 3 20 Cr Le

Syntax 3) SEND A% [, X]

General form: SEND integer type variable [, number of bytes output]
The low order byte of the 2 binary bytes that represent the integer type variable
A% is output unaltered. The high order byte is ignored.
An integer type variable may also be a dimensioned integer type variable,
(Example: B%( %))
The CR code (CHR$ &0D) and LF code (CHR$ &0A) are not output. Equation
X gives the number of bytes or elements of an indexed variable that are output.
When this operand is omitted all the elements of the integer variable A% are
output. '
However if A% is not a general indexed variable only one byte is output.

Example) 10 SEND MZ(X)»10

In the above example 10 bytes (10 elements) of the integer variable M% are
output.

Note) Use 8 bit code with this command.

Addendum)
NULL code output is possible.



Example) 10 SENI 0%

The above example outputs NULL code.

........ RECEIVE

the

Input data to the channel using the baud rate and data format as specified by

CHANNEL command.

Syntax1) RCV [/] A$,X,C[,|; DI
General form: RCV [ /] literal variable, wait time, end code 1 [, | ; end

i)

i)

iii)

code 2]

First, if the slash ( / ) after the mnemonic is omitted, data is input to the literal
variable A$ unit end codes C, D are reached (details given later). The end code
is also input into the variable.

If the limits of the variable are exceeded before the end code is input, then an
error occurs (ERROR 109). Also, NULL code is ignored and not input into the
variable. The literal variable A$ may also be a dimensioned variable.

(Example: AS$ (%))

For the literal strings C and D, only the first characters are taken as valid end
code.

Concerning the slash (/)

Putting the slash after the mnemonic gives the host side echo back function.
The host side echo back function outputs each byte of data after it is input and
is only valid for low baud rates (under 1200 bits/sec).

Concerning the X equation (wait time)

The X equation is the data wait time in units of 0.1 seconds. Therefore, if the
equation is given a value of 150, the wait time is 15 seconds. If data is not input
within the allowed waiting time then an error occurs (ERROR 103). Equation
X must have a value in the range 0 to 255. If the equation is given the value of
0, it waits until data is input (wait time = o). Whatever the wait time, the wait
condition can be cleared using the —HALT ) key.

Concerning literal strings C and D (end code)

The following is an explanation of the end codes C and D. If there is one end
code (, | ; D isomitted) then data is input until the end code given by literal
string C is reached. |f there are 2 end codes with a comma ( , ) between the
literal strings C and D, then data is input until either the end code given by
literal string C or D is reached. : : :

If there are 2 end codes with a semicolon { ;) between the literal strings, then
data is input until both end codes are reached in that order,

For example, [“A”, “B"] markes either “A” or “B” the end code while
[“A” ; “B"] makes “AB" the end code.

Example) 10 RCY A0, @"

In the above ekample data is input into the literal variable A$ until the end code
@ " is reached. (wait time = o)



Note) In the case of 7 bit code, if the end code is set to CHR$ & 01 — &1F or CHR$
& 81 — &9F, only 7 bit data is used regardless of the condition of SI/SO.
And if set to CHR$ & 20 — &7F or CHR$ & AO — &FF, it is identified by the
S1/SO condition and 7 bit data.

Syntax2) RCV [/] A%, X,C[,]|; D]

General form: RCV [ /] integer variable, wait time, end code 1 [ , | ; end
code 2]

Input numeric data (binary data) into the integer variable A% 1 byte for 1
variable (2 bytes) until the end codes in literal strings C or D are reached. In
other words, a single binary byte of data is input into the low order byte of an
integer variable, with the high order byte being made 00 hex.

Therefore the values input into the integer variable A% must be in the range
0 to 255.

The integer variable may also be a dimensioned integer variable (Example:
C% ( *)). The end code is also input into the variable (element of the dimen-
sioned variable). The slash ( / ) and equation X follow the same rules as in
Syntax 1). In Syntax 2) NULL code can be input into the variable.

Example) 10 RCV RE(X)» 100y A"

In the above example numeric data (binary data) is input into the dimensioned
variable B%( % ) 1 byte at a time until data with the value of end code A"’
(41 hex) is reached. (wait time = 10 seconds respectively)

SENREV........ SEND & RECEIVE

Output data, then immediately thereafter input data using the channel, l;éud rate
and data format as given by the CHANNEL command.

This command is a combination of the SEND and RCV commands.
Syntax 1) SENREV C,A$,X, DI, |; E]

General form: SENREYV literal string , literal variable, wait time, end code 1
(,1; end code 2]

Output literal data as given by literal string C and immediately thereafter input
data to the literal variable A$ until end codes D or E are reached.

The details are as given in the sections on SEND command Syntax 1) and
RCV command Syntax 1).

However, CR code (CHR$ &0D) and LF code (CHR$ &O0A) is not output after
the end of data output. Also, there is no echo back function.

Example) 10 SENREV "READY"»D4$20,CHR® 20D

In the above example, immediately after “READY.” is output, literal data is in-
put to the variable D$ until the CR code (end code) is reached. (wait time = oo)



Addendum)
In case literal string C is used as a dimensioned variable, end code (for the
output) should come at the end of output data.

Syntax 2) SENREV C,A%, X,D[,|; EIl
General form: SENREV literal string, integer variable, wait time, end code 1
(,1; end code 2]

Output the literal data as given by literal string C then immediately thereafter
input numeric data (binary data) 1 byte per variable (2 bytes) into the integer
variable A% until the end codes of literal strings E or D are reached. :
The details are as given in the section on the SEND command Syntax 3), the
RCV command Syntax 2) and Syntax 1) of this command.

OPCHNL ........ OPEN CHANNEL

Opens the input buffers (1 byte in length) on a given channel.

This command is valid with respect to the POLLING command mentioned later.
For details use the POLLING command as a reference for comparison.

Syntax 1) OPCHNL ({X}
General form: OPCHNL {channel numbers!

Opens the input buffer memory on the channels as given in equation X. The
contents of the given channels’ buffer memories are cleared.

The open/closed condition of channels other than those specified by the X
equation are not affected.

The command is valid with respect to the POLLING comand mentioned later
and is unrelated to the SEND, RCV, or SENREV commands.

Note) The SI/SO (shift in/shift out) state (use for input commands) of the channels
opened with this command are put into the Sl state by the execution of this
command (for the case of 7 bit codes).

Example) 10 OFCHNL 093
in the above example channels 0 and 3 are opened.
Addendum)

There is a one byte buffer memory on each channel for input use. If input of 2
or more bytes occurs oniy the last byte remains in buffer memory.

Syntax 2) OPCHNL
All the open channels are closed.

They are also closed by the SEND, RCV and SENREV commands (only those
channels doing input and output).



6. POLLING

Check the contents of the buffer memories in the channels opened by the OPCHNL
command.

Syntax) POLLINGC, A
General form: POLLING comparison code, numeric variable

Check the contents of the buffer memories used for input on the channels
opened by the OPCHNL command starting with the lowest channel number and
input into the numeric variable A the channel number of the channel whose
contents match the comparison code in literal string C. Set the channel number
of the input and output commands to the value as given by the numeric variable
A. (See CHANNEL command.)

If a channel having data matching the comparison code is found, channels having
larger channel numbers are not checked. [f a channel having data matching the
comparison code is not found, the numeric variable A = —1 and the channels
in the commands used for input and output are not affected.

Only the first character in the literal string C is used as comparison code. If 2 or
more characters are given, the second and following characters are ignored.

Note) A channel having code matching the comparison code is automatically closed.

Addendum)

The OPCHNL and POLLING commands may for example be used in the follow-
ing way.

When connecting several peripheral devices to one computer, it is possible to
pass information between the computer and a specific peripheral device when
the given peripheral device sends a request code to the computer that matches a
previously specified code and the computer checks for that code in the channels
to the peripheral devices.

Example) 100 CHANNEL 0,300,*7E1"
110 CHANNEL. 1,1200,"7E2"
120 CHANNEL 25110y "8N1"
130 CHANNEL 3s400,"701"
140 OFPCHNL Or1s2+3
150X FOL":FOLLING CHR$ 20%5,A
160 IF A<0 THEN "FOL"*
170 SENREV °*READY"sD$y0sCHR$ 20D

500 GO TO "FOL®

In the above example the statement in line number 150 sets the channel number
to that of the channel found to have the ENQ code (CHR$ &05) and the state-
ment in line number 170 performs data input and output.



7.

A SIMPLE PROGRAMMING EXAMPLE

The following example assumes that a printer with keyboard (KSR type) is connect-

ed. (A mini-floppy disk is also used.)

Example)

100 !! REGISTER

110 MAXF ILE 1

120 OPEN "o"," ,"TEL:A‘]" .................................. File name "TEL" open
1 30 CHANNEL 0 ,300 Y L 7E‘| L 2 T T AL IR S B Channel setting
140 SEND :SEND "+ REGISTER":SEND :SEND

150 SENREV "NUMBER OF MEMBERS ? " yNM$ 50 sCHRS 80D>CHRS &7F- -

160 IF RIGHTS (NM$»1)=CHRS &7F SEND ¥ (DELETE)":GO TO 150 --:

170 NM=VAL LEFTS (NMS,LEN NM$-1) :

180 SEND USING 1903NM : )
190 IMAGE 'C L "+ NUMBER OF MEMBERS IS " ### C' -Delete code processing
200 BPRINT HTaNM  cooonneesmeeeonn e e Writing into the disk
210 FOR I=1 TO NM

220 SEND "NO‘" ;STRS l H " " I I Outputting the number
230 SENREV " NAME ? “,NAS »0>CHRS &0D>CHR$ &7F - Inputting the name
240 IF RIGHTS (NA$»1)=CHRS &7F SEND “(DELETE)":GO TO 230 - - Delete code processing
250 SENREV " TEL ? “,TE$ +0»CHRS 80D,CHRS &7F - -Inputting a telephone
260 IF RIGHTS (TES»1)=CHRS &7F SEND " (DELETE)":GO TO 250 """ "'""":
270 SEND USING 2803 1sLEFTS (NAS>LEN NA$-1),LEFTS (TES,LEN TES-1)

280 IMAGE 'C L "+ NO." ### 10X “NAME : " 15A 10X "TEL NO." 15A C'

290 DISP USING 3003 1sLEFTS (NAS,LEN NA$-1)sLEFTS (TES,LEN TES-1)

300 IMAGE '“NO." ### ":" 15A "eees " 15A"

310 BPRlNT #1 ,NAs,TEs:NEXT I ............................... Writing into the disk
320 SEND USING 3303

330 IMAGE 'C L L "+ END OF REGISTER" cL L L L L LLLLL"

340 CLOSE 1 cevreereessnanrnneennrrrrrrmrsrnss st i nnnnnny Closing the data file
350 DISP "END OF LIST":END

Note) End code: CHR$ &0D, CHR$ &7F (for delete code); wait time: oo



VII. SPECIAL CABLE(ACOUSTIC COUPLER

CONNECTION CABLE)

D

When connecting this interface to an acoustic coupler prepare a cable having the connec-

tions as shown below.

Interface(CE-340R)
signal {pin
name |number

RD 3
SD 2
CD 8
READY 19
PO 23
SG 7
ER 20

Acoustic coupler
pin signal
number name

2 sD
3 RD
4 RS
5 CS
6 DR
7 SG
8 cD

45

Special cable

Be sure to cut the correct jumper wires. (See page 00.)

* unused pins are open.



Addendum) Shown here is another way of making the connection.

Using a cable wired as follows eliminates the distinction between the interface side
and the acoustic coupler side. It will operate when hooked up to any connector and
it is possible for two personal computers having CE-340R interfaces installed to ex-
change information.

A B
signal |pin pin signal
name {number number| name
SD 2 3 RD
RD 3 2 SD
RS 4 8 CD
CSs 5 19 READY
DR 6 23 PO
SG 97 7 SG
CD 8 L 20 ER
ER 20 ——J 4 RS
READY 19 5 CS
PO 23 6 DR
* * unused pins are open.
Special cable
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APPENDIX—1 RLIST COMMAND >

This command is valid with respect to some periphera! devices (printers). Use it with
those devices where applicable.

[Function]

For a printer, output the program list in the personal computer when specified.

Syntax) RLIST S[,X[,Y]]
General form: RLIST title [, line number 1 [, line number 2] ]

A valid command for a printer, it causes the page number, month/day, hour:
minute and the title expressed by the literal constant S to be output on each
page and lists the program from line number X to Y.

The details are as written in the Syntax 3 LIST command section of computer
instruction manual.

Note 1) Special symbols (CHR$ &80 — &9F and CHR$ &E) — &FB) appearing
in the program are all converted to the underline code (CHR$ &5F) when
output,

Note 2) Lowercase characters are output in their respective codes. Printers not
having these codes will fail to print them when output or may, depending
on the printer, perform special operations.

Addendum)
The execution of this command does not use the Formfeed (FF) function.
Formfeed is performed by using the CR code and LF codes.

Addendum)

The number of columns output by RLIST command is 80 columns or less from
the left margin.



(__ APPENDIX—2 CODE TABLE FOR INPUT )

1. 7 BIT ASCHl CODE TABLE

Si side SO side

& 0 | 1| 2|8 4|5 67|01 2]3]4)5]|6 |7
0 sPioj@|P| - |p ﬁ ® e
1 ! 1 Al Q| a q -
2 " 2|B|R|Db|r|X
3 #/13 | C|{S|c|s |y |~
4 $ |4 |D|T|d|t |
5 % | 5 E|l U] e u
6 S| 6|F|V]|f|v i e]|os
7 7 G lIWag|w |
8 (| 8| H|X|{h|x || 2B =
9 ) 9 I Y i y f
A | LF x| |yl z|i]z « —
8 + K|r| k| N
C S N 2 A L/
D —l=im|1|m| HEE
E |so SINIAln|~|s0 Lo
F | Sl Sl 210l =]olW{sl N L

Note 1) LF : Carriage Return Line Feed
SO : Shift Out
S : Shiftin

Note 2) Character codes which are left blank in the above table are used for Japanese
characters, except for the character code 00 on the Sl side.



2. 8 BIT ASCII CODE TABLE

@i 0\ 123 4|56 |7|8)|9|A|B|C|D|E|F
0 sPl0j@|P p ® sy
] ! 1 Al Q] a g ||
2 vl 2| B|R|ID|r|X
3 # 3 C| S| c s y | =
4 $ 4|0 | T d|t|M
5 % | 5 E| U e u
6 sl 6| F|lVv|f|lv @0
7 716 |W|g|wl|
8 (| 8|H|X | h|x]|d|nA =
9 | ylal |y | iy A
A |LF ¥ | lJ|lz|i]|z a
B + s ko kP N
C <L ¥ L
D —l=|m{1|m]| HEE
E >{N|A|l n |~ N L O
F S 1?2101 =10 ] ~N

Note 1) LF : Carriage Return Line Feed

Note 2) Character codes which are left blank in the above table are used for Japanese
characters, except for the character code 00.



(" APPENDIX—3 ERROR CODE TABLE )

ERN Error condition
(odd)
101 Peripheral error during data output.
103 No data input after the wait time has passed.
105 Parity error or framing error (stop bit incorrectly positioned) during
data input.
107 Overrun error during data input (baud rate is too high).
109 Variable used for input overflows during data input.

Note} The odd numbered error code numbers (ERN) give a branch when the ON
ERROR statement is used.

ERN Error condition
(even)
100 3 or more interface boards are installed.

The positions in which the interface boards are installed (slot num-
bers) are inappropriate.

102 The specified channel number has no interface instailed.

104 The channel number specified is inappropriate.
The wait time of the input command is inappropriate.

106 The operand of a CHANNE L command is inappropriate.

108 The number of bytes output as specifiéd by a SEND command (integer
variable output) is inappropriate.

110 Execution of a special command (inappropriate command).

112 Interrupt error due to external noise, etc.




(APPENDIX—4 CE-340R CONNECTOR PINOUT)

39.01 >
ir 13121110 987654321
) 252423222120 19 18 17 16 15 14 305
- 47.04 |
The size above is that of connector with cable.
{units: mm]

Pin number Signal name Abbreviation EIA code
1 Unused (FG) (AA)
2 Send data SD BA
3 Receive data RD BB
4 Unused (RS) (CA)
5 Clear to send CS CB
6 Data set ready DR CcC
7 Signal ground SG AB
8 * Carrier detect CD CF
9 Unused

10 Unused

1 Unused

12 Unused (SCF)
13 Unused (scs)
14 Unused (SBA)
15 Unused (DB)
16 Unused (SBB)
17 Unused (DD)
18 Unused

19 Ready READY SCA
20 Data terminal ready ER CD
21 Unused (CG)
22 Unused (CE)
23 Paper out PO CH/CI
24 Unused (DA)
25 Unused

() are unused pins.



CAPPENDIX—S JUMPER WIRE STATUS LIST)

Jumper wire

Jumper wire not cut (as shipped) Jumper wire cut
Channel 0, 2| Channel 1,3

Error occurs when the ER signal (pin
01 1 20) goes OFF (low level) or is open | ER signal {pin 20} is ignored.
during data output.

Waits (suspends) data output
02 12 Same as above. when ER signal (pin 20} is OFF
(low level) or open.

Error occurs when the PO signal (pin

. . i Reverses the polarity of the PO
03 13 23) is ON (high level) during data signal to the left.
output.

The CD signal (pin 8) is always ON
04 14 (high level} when the interface
(personal computer) has power on.

The CD signal (pin 8) is ON (high
level) only during data output,




" APPENDIX—6 CE-340R CIRCUIT DIAGRAM )
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APPENDIX—7 CE-340R PARTS POSITION DIAGRAM )
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(— APPENDIX—8 SPECIFICATION OF LSI )|

8251 PROGRAMMABLE COMMUNICATION INTERFACE

The 8251 is a Universal Synchronous/Asynchronous Receive/Transmitter (USART) Chip !
designed for data communications in microcomputer systems. The USART is used as a
peripheral device and is programmed by the CPU to operate using virtually any serial .
data transmission technique presently in use (including IBM Bi-Sync). The USART accepts
data characters from the CPU in parallel format and then converts them into a continuous '
serial data stream for transmission. Simultaneously it can receive serial data streams and
convert them into parallel data characters for the CPU. The USART will signal the CPU
whenever it can accept a new character for transmission or whenever it has received a
character for the CPU. The CPU can read the complete status of the USART at any time. i
These include data transmission errors and control signals such as SYNDET, TxEMPT.
The chip is constructed using N-channel silicon gate technology.

PIN CONFIGURATION N BLOCK DIAGRAM

, §
D2 1 ~ 8 D4 ‘.
: DATA TRANSMIT 3
03 2 27 DO Q BUS QB OU'FE; | TxD
Rx0] 3 26 vce o7 SUFFER [
GND[] « 26 [JRAxC
=L 24 5TR [ [ ] ;
RESET 3
’ o] 6 23 [} RTS : E:ut:] C> |~ TxROY
= A = o —| e .
o7 8 1 21 g Reser g—-c Logic . L Tac
——C]
TxC ] 20 CLK
WRL] 10 19 [ TxD 3 I l
aslgn 18 [J TxEMPTY " ,
c/5l] 12 17fyers :; :
RO 13 16 [7J SYNDET MODEM L necewe | o 1
' T CONTROL 1 “s-n
RxRDY[] 14 15 [ TxROY —= <:>
A
Pin Name | Pin Function ) Pin Name | Pin Function / L- |— AXRDY :
Dy - Deta Bus (8 bits) Data Set Ready RECEIWVE | AxE
D75 %0 | Dottt Dota s 10 be Written or Resd Data Terminal Resdy INTERNAL CONTROL b
AD Reed Dats Command SYNDET | Sync Detect OATA BUS o SYNDET
WR Write Data or Control Command ATS Request %0 Send Dats ’
cs Chip Enable cTs Ciasr to Send Data \J
CLK Clock Pulse (TTL) . . TxE Transmitter Empty
;ggs‘l’ Reset Vv +5 Voit Supply
X Trenamitter Clock G Ground
TxD Transmitter Data
B Receiver Clock
RxD Receiver Data
RxRDY | Recsiver Ready (has character for 8080)
TxRDY | Transmitter Reedy (reedy for cher. from 8080)




8251 BASIC FUNCTIONAL DESCRIP-
TION :

Data Bus éuffer
This 3-state, bi-directional, 8-bit buffer is used to

interface the 8251 to the Z80 system Data Bus.

Data is transmitted or received by the buffer
upon execution of INput or OUTput instructions
of the Z80 CPU. Control words, Command
words and Status infﬁnation are also trans-
ferred through the Data Bus Buffer.

Read/Write Control Logic

This functional block accepts inputs from
the Z80 Control bus and generates control
signals for overall device operation. It contains
the Control Word Register and Command Word
Register that store the various control formats
for device functional definition.

RESET (Reset)

A "high’” on this input forces the 8251 into an
“ldle’” mode. The device will remain at “Idle”
until a new set of control words is written into
the 8251 to program its functional definition.
Minimum RESET pulse width is 6 toy:

CLK (Clock)

The CLK input is used to generate internal device
timing and is normally connected to the Phase 2
(TTL) output of the 8224 Clock Generagor. No
external inputs or outputs are referenced td CLK
but the frequency of CLK must be greater than
30 times the Receiver or Transmitter clock
inputs for synchronous mode (4.5 times for
asynchronous mode).

WR (write)

A “low’” on this input informs the 8251 that the
CPU is outputting data or control words, in
essence, the CPU is writing out to the 8251.

RD (Read)

A “low” on this input informs the 8251 that the
CPU is inputting data or status informationy in
essence, the CPU is reading from the 8251.

C/D (Control/Data)

This input, in conjunction with the WR and RD
inputs informs the 8251 that the word on the
Data Bus ‘is éither a data character, control word
or status information.

1=CONTROL, 0=DATA.

A-=10

CS (Chip Select)

A “low” on this input enables the 8251. No
reading or writing will occur unless the device
is selected.

DATR TRANSMIT
o n@ suUs <:> BUFFER | TxD
7 BUFFER (1)
RESET |
CLK —— neaommite <:—_> — oY
(o7, S CONTROL TRANSMIT | TxE
CONTR
g__,_c LOGIC ) e
cs_____T ¢
SR ___ 4
[ALDE: | RECEIVE
o] cusems ] B e
m -
/ |_. RxROY
INTERNAL ] g::%\:)et — A
DATA BUS . SYNDET
U
cC/OD RD WR . CS
0 0 1 0 8251 = DATA BUS
0 1 0 0 DATA BUS = 8251
1 0 1 (4] STATUS = DATA BUS
1 1 0 0 DATA BUS = CONTROL
x 1 1 (] DATA BUS = 3-STATE
X X X 1 DATA BUS = 3-STATE




Modem Control

The 8251 has a set of control inputs and outputs
that can be used to simplify the interface to al-
most any Modem. The modem control signals
are general purpose in nature and can be used for
functions other than Modem control, if necessary.

DSR (Data Set Ready)

The DSR input signal is general purpose in nature.
It can be set “low’’ by programming the appro-
priate bit in the Command Instruction word.
The DTR output signal is normally used for
Modem control such as Data Terminal Ready or
Rate Select.

DTR (Data Terminal Ready)

The DTR output signal is general purpose in
nature. It can be set “low’’ by programming the
appropriate bit in the Command Instruction
word. The DTR.output signal is normally used
for Modem control su¢ch as Data Terminal Ready
or Rate Select. '

RTS (Request to Send) s

The RTS output signal is general purpose in
nature. It can be set “low by programming the
appropriate bit in the Command Instruction

word. The RTS output signal is normally used

for Modem control such as Request to Send.

CTS (Clear to Send)

A “low" o this input enables the 8251 to trans-
mit data (serial) if the Tx EN bit in the Com-
mand byte is set to a ““one.’’

Transmitter Buffer

The Transmitter Buffer accepts parallel data
from the Data Bus Buffer, converts it to a serial
bit stream, inserts the appropriate characters or
bits (based on the communication technique)
and outputs a composite serial stream of data on
the TxD output pin.

’
Transmitter Control

The Transmitter Control manages all activities
associated with the transmission of serial data.
It accepts and issues signals both externally and
internally to accomplish this function.

TxRDT (Transmitter Ready)

This output signals the CPU that the transmitter
is ready to accept a data character, It can be used
as an interrupt to the system or for the Polled
operation the CPU can check TxRDY using a
status read operation. TxRDY is automatically
reset when a character is loaded from the CPU.

'EEd

A-1

TxE (Transmitter Empty)

When the 8261 has no characters to transmit,
the TxE output will go “high’. Ir resets auto-
matically upon receiving a character from the
CPU. TxE can be used to indicate the end of
a transmission mode, 50 thet the CPU “knows"’
when to “turn the line around” in the half-
duplexed operationsl mode, TxE is independent
of the TxEN bit in the Command instruction.

In SYNChronous made, a “*high’’ on this output
indicates that 8 character has not been loaded
and the SYNC character or characters are about
to be transmitted automatically as ‘““fillers”.
TxE goes low as soon as the SYNC is being

shifted out.
OATA TRANSMIT
s BUFFER |— Tx0
0y SUFFER (L]
neseY |
X © o TxROY
co— "ot BARSL [
[].] e} LOGIC e TxC
WA T
a__.__j :
[ Y J
(L) ( J— RECEIVE
cgs;’:a 1 eurrer  foe—ru0
[54] —d 1 s-P
Mmoo <:>
/ |« RxROY
RECEIVE ARG
INTERNAL 1 controL [— ¢
DATA SUS . SYNOET

TxC (Transmitter Clock)
The Transmitter Clock controls the rate at which
the character is to be transmitted. In the
Synchronous transmission mode, the frequency
of TxC is equal to the actual Baud Rate (1X).
In Asynchronous transmission mode, the fre-
quency of TxC is a multiple of the actual Baud
Rate. A portion of the mode instruction selects
the value of the multiplier; it can be 1x, 16x or
64x the Baud Rate.
For Example:

If Baud Rate equals 110 Baud,

TxC equals 110 Hz (1x)

TxC eauals 1.76 kHz (16x)

TxC eauals 7.04 kHz (64x).
The falling edge of TxC shifts the serial data out
of the 8251.



Mode Instruction Definition

The 8251 can be used for either Asynchronous
or Synchronous data communication. To under-
stand how the Mode Instruction defines the
functional operation of the 8251 the designer
can best view the device at two separate com-
ponents sharing the same package. One
Asynchronous the other Synchronous. The
format definition can be changed ‘‘on the fly"
but for explanation purposes the two formats
will be isolated.

Asynchronous Mode (Transmission)

Whenever a data character is sent by the CPU the
8251 automatically adds a Start bit (low level)
and the programmed number of Stop bits to each
character. Also, an even or odd Parity bit is
inserted prior to the Stop bit(s), as defined by
the Mode Instruction. The character is then
transmitted as a serial data stream on the TxD
output. The serial data is shifted out on the
falling edge of TxC at a rate equal to 1, 1/16, or
1/64 that of the TxC, as defined by the Mode
Instruction. BREAK characters can be continu-
ously sent to the TxD if commanded to do so.
When no data characters have loaded into the
8251 the TxD output remains ‘high” (marking)
unless a Break (continuously low) has been

programmeffl.

Asynchronous Mode (Receive)

The RxD line is normally high. A falling edge
on this line triggers the beginning of a START
bit. The validity of this START bit is checked
by again strobing this bit at its nominal center.
If a low is detected again, it is a valid START
bit, and the bit counter will start counting. The
bit counter locates the center of the data bits,
the parity bit (if it exists) and the stop bits.
If parity error occurs, the parity error flag is set.
Data and parity bits are sampled on the RxD
pin with the rising edge of RxC. If a low level is
detected as the STOP bit, the Framing Error flag
will be set. The STOP bit signals the end of a
character. This character is then loaded into the

parallel 1/0 buffer of the 8251. The RxRDY"

pin is raised to signal the CPU that a character
is ready to be fetched. If a previous character
has not been fetched by the CPU, the present
character replaces it in the 1/0 buffer, and the
OVERRUN flag is raised (thus the previous
character is lost). All of the error flags can be
reset by a command'instruction. The ocdurrence
of any of these errors will not stop the operation
of the 8251.

Dy Dg Dg 04 D3 D Dy Dg

S2 | 81 | EP |PEN| Ly | L ["82 8,

' BAUD RATE FACTOR
0o 1 1] 1

o o 1 1

o | x Juexi| eaxs

CHARACTER LENGTH

] 1 0 1
o, 0 ' 1
5 5 7 T8

BITS | BITS | BITS | BITS

PARITY ENABLE
1 - ENABLE 0= DISABLE

EVEN PARITY GENERATION/CHECK
1~ EVEN 0-~000D

NUMBER OF STOP BITS

1] 1 () 1
o % o 1 '
1 1% 2

INVALIO| @17 [ giTs | BiTs

Mode Instruction Format, Asynchronous Mode

TRANSMITTER OUTPUT
—~ 3 $
I START parITY | sTop
TxD MARKING ATA BIT
x 8IT l DATA BITS 8T 8ITS
§ $— .

RECEIVER INPUT

I START c PARITY ‘0'
RxD ST
. 8IT , [ DATAJBHS [ 8ITS B8ITS

TRANSMISSION FORMAT
CPU BYTE (58 BITS/CHAR)

§ —
I DATA CHARACTER ]

ASSEMBLED SERIAL DATA OUTPUT (TxD)
START l - l PARITY l ST
DATA CHARACTER
l BIT e 8IT BITS
s 4

RECEIVE FORMAT

SERIAL DATA INPUT (RxD)

z 4.
—t ¥

START T
DATA CH PARITY sTOP
8IT I ARACTER I péth BiTs

£ G

CPU BYTE (58 BITS/CHAR)®

I DATA CHARACTER ]
£ b

* NOTE: IF CHARACTER LENGTHM IS DEFINED AS S, 6 OR
BITS THE UNUSED BITS ARE SET TO “ZERO". . .

Asynchronous Mode
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Synchronous Mode (Transmission)

The TxD output is continously high until the
CPU sends its first character to the 8251 which
usually is a SYNC character. When the CTS line
goes low, the first character is serially transmitted
out. All characters are shifted out on the falling
edge of TxC. Data is shifted out at the same rate
as the TxC.

Once transmission has started, the data stream at
TxD output must continue at the TxC rate. If the
CPU does not provide the 8251 with a character
before the 8251 becomes empty, the SYNC
characters (or character if in single SYNC word
mode) will be automatically inserted in the TxD
data stream. In this case, the TXxEMPTY pin is
internally reset by the next character being
written into the 8251,

AUTOMATICALLY I‘NSERTED BY USART

D7 Dg Dg Dy D3 D2 Dy Do

ESO

EP | PEN

L2l {0

o

TIDI DATA l DATA l SYNC II SYNC 2 [ DATA I

TxEMPTY

L]l
\ /
NOMINAL CENTER OF LAST BIT

Synchronous Mode (Recsive)

In this mode, character synchronization can be
internally or externally achieved. If the internal
SYNC mode has been programmed, the receiver
starts in a HUNT mode. Data on the RxD pin
is then sampled in on the rising edge of RxC.
The content of the Rx buffer is continuously
compared with the first SYNC character until a
match occurs. |f the 82561 has been programmed
for two SYNC chracters, the subsequent received
character is also compared; when both SYNC
characters have been detected, the USART ends
the HUNT mode and is in character synchroniza-
tion. The SYNDET pin is then set high, and is
reset automatically by a STATUS READ.

In the external SYNC mode, synchronization is
achieved by applying a high level on the SYN-
DET pin. The high level can be removed after
one RxC cycle.

Parity error and overrun error are both checked
in the same way as in the Asynchronous Rx mode.

The CPU can command the receiver to enter the
HUNG mode if synchronization is lost.

CHARACTER LENGTH
| o 1 o 1
[ [} 1 1
1] (] 7 8
8I1TS | BITS | BITS | BITS

——————————————= PARITY ENABLE

(1 = ENABLE)
(0 = DISABLE)

EVEN PARITY GENERATION/CHECK
1= EVEN
0= 000

EXTERNAL SYNC
1= SYNDET = INPUT
0= SYNDET = OUTPUT

INTERNAL SYNC
1 =SINGLE §YNC CHARACTOR
0= DOUBLE SYNC CHARACTOR

Mode Instruction Format, Synchronous Mode

CPU BYTE (58 BITS/CHAR)

-2 ¥

DATA CHARACTER

46

37

ASSEMBLED SERIAL DATA OUTPUT (TxD)

SYNC
CHAR 1

SYNC
CHAR2

DATA CHARACTER

RECEIVER FORMAT

SERIAL DATA INPUT (RxD)

49

SYNC
CHAR 1

SYNC
CHAR 2

DATA CHARACTER

CPU BYTE (58 BITS/CHAR)

I DATA CHARACTER ]

rye

Synchronous Mode, Transmission Format
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COMMAND INSTRUCTION DEFINITION
Once the functional definition of the 8251 has
been programmed by the Mode Instruction and
the Sync Characters are loaded (if in Sync Mode)
then the device is ready to be used for data
communication. The Command Instruction con-
trols the actual operation of the selected format.
Functions such as: Enable Transmit/Receive,
Error Reset and Modem Controls are provided
by the Command Instruction.

Once the Mode Instruction has been written into
the 8251 and Sync characters inserted, if neces-
sary, then all further ““control writes” (C/D = 1)
will load the Command Instruction. A Reset
operation (internal or external) will return the
8251 to the Mode Instruction Format.

Dy Dg Ds Dg D3 D Dy Do

EH | IR | RTS| ER |SBRK] RxE | DTR | TxEN

L TRANSMIT ENABLE
! 1 = enable
I i 0 = dissble

[ OATA TERMINAL
READY

“high” wiil force DTR
output 1o 2er0.

1 = enable
0 = dissble

i
i
|
| RECEIVE ENABLE

SEND BREAK
CHARACTER
1 = forces TxD ““tow”
0 = normal operstidn

ERROR RESET
1 * reset ol error flage
PE,OE, FE

REQUEST TO SEND
“high’* will force RTS
output to zero.

INTERNAL RESET
“Nigh* returns 8251 to
Mode Instruction Format.

ENTER HUNG MODE
1 = ensble seerch for Sync
Characters

Command Instruction Format

A—14

STATUS READ DEFINITION

In data communication systems it is often neces-
sary to examine the ‘’status’’ of the active device
to ascertain if errors have occurred or other con-
ditions that require the processor’s attention.

' The 8251 has facilities that allow the program-

mer to ““read” the status of the device at any
time during the functional operation.

A normal “read” command is issued by the CPU
with the C/D input at one to accomplish this
function. ‘

Some of the bits in the Status Read Format have
identical meanings to exte'mal output pins so
that the 8251 can be used in a completely Polled
environment or in an interrupt driven environ-
ment.

Status update can have a maximum delay of 16
clock periods.

Dy Dg . Ds D4 D3 02 04 Do
DSR |SYNDET| FE OE PE TxE | RxRDY | TxRDY
| S—
. Note 1

SAME DEFINITIONS AS 1/0 PINS

PARITY ERROR

The PE flsg 18 set when 8 parity
error is detected. |t i reset by
the ER bit of the Commaend
Instruction. PE does not inhibit
operstion of the 8251

OVERRUN ERROR

The OE flag is set when the CPU
does not read a character before

. the next one becomes availsble.

11 13 reset by the ER bit of the
Command Instruction. OE does
not inhibit operation of the 8251;

. the p
character s lost.

FRAMING ERROR (Async only)
The FE tiag 15 set when 8 vahid
Stop bit 15 not detected at the
b e ——of &nd Of every character. It 13 reset
by the ER bit of the Command
Instruction. FE does not mhibit
the operation of the 8251

Status Read Format

Note 1: TxRDY status bit has similar meaning as the
TxRDY output pin. The former is not con-
ditioned by CTS and TxEN; the latter is
conditioned by both CTS and TxEN.

i.e. TxRDY status bit = DB Buffer Empty
TxRDY pin out = DB Buffer Empty -
CTS - TxEN



APPLICATION OF THE 8251

{ l ADDRESS BUS ADRESS BUS B
CONTROL BUS [1 CONTROL 8US J)
1
| [ 11 | 1 1]
{ DATA BUS J) { DATA BUS I
1
[
|
AxD f———1 El-A :O:T: ! RxD
CONVERT
Tx0 f——— "o ™0 PHONE
8251 [ —— { 68Rpe—1 asvnC LINE
e [” | T OTRjp——e{ MODEM INTER-
BAUD RATE CAT FACE
™t GENERATOR TERMINAL 8251 €18 o—
RTS o—=1
At RATE
c GENERATOR TELEPHONE
LINE
Asynchronous Serial Interface to CRT Terminal, Asynchronous Interface to Telephone Lines
DC-9600 Baud !
( ADRESS BUS I ADRESS BUS i)
[l CONTROL BUS ] f_l CONTROL BUS 3
{ DATA BUS J { DATA BUS 3
» RxD RxD
™0 SYNCHRONOUS g2s1 P PHONE
TERMINAL AxC LINE
8261 AxC ] OR PERIPHERAL = INTER
e DEVICE x SYNC FACE
SYNDET MODEM
SYNDET fs
ATS po—=1
DOSR po=—
DTR [Oo—
TELEPHONE
LINE

Asynchronous Interface to Terminal

or Peripheral Device

Synchronous Interface to Telephone Lines
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READ AND WRITE TIMING o 0.420 ~ 1.35 uS ——|
o220 ns —

o S N e N
Y Sy duluinidtuiiuiiiiiii Gl o

D700 b S —TOC. -CC —_:
° _—_—-\—_.—_—-_L/
“READ \_ - [
wmrve — . \n_____/
TxE, BTR, RTS - X
* WRITE AND READ PULSES  DSR, CTS —X
HAVE NO TIMING LIMITATION
WITH RESPECT TO CLK.
READ n___ 7/
TRANDSM.'I_ITER cLOCK ,
AND DA
FxC (1x BAUD) \ g
16 TxC PERIODS
TxC (16x BAUD) _WM \
O I AU ——C ===
RECE:DVETR CLOCK
AND DATA -
RxD x )c -—— e -—-
FxC (1x BAUD) \ / =\
INTERNAL ‘
SAMPLING n
PULSE START BIT: t 1st DATA BIT._—..'
o ) S Gl

AxC (16x BAUD)

INTERNAL Itl RxC PERIODS eje————16 RxC PERIODS ———ny
SAMPLING M n
PULSE T

Tx RDY AND Rx RDY
TIMING (ASYNC MODE)

[») ] stamvoir | DATASITS 1 PariTY 817 | STOP BIT |_STARTBIT |

Rx RDY , \ f_—\

o —

Tx EMPTY T - )
Tx RDY a)
WRITE 1
WRITE 15t BYTE WRITE 2nd BYTE ‘WRITE 3rd BYTE
TxD  MARKING l STAnI BIT]  DATABITS Jparity 8iT]sToP| 81T |_sToreiT |
} 15t DATA BYTE } 2nd DATA BYTE
INTERNAL SYNC DETECT
! SYNC CHARACTER (01101001 —— |
RxD 15t 81T f 1 | LAST 817
. . . — RESET BY
SYNDET ' 1S }__C SOF TWARE
(OUTPUT) < COMMAND
EXTERNAL SYNC DETECT
ﬁic P
SYNDET R
(INPUT) / ;
, mol 2 ZTIZZICZC | - 2

J———————— 1 paTABYTE e
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8263 PROGRAMMABLE INTERVAL TIMER

The 8253 is a programmable counter/timer chip designed for used with microprocessors.
It uses nMOS technology with a single +5V supply and is packaged in a 24-pin plastic DIP.

It is organized as three independent 16-bit counters each with a count rate of up to 2 MHz.
All modes of operation are software programmable by the Z80.

PIN CONFIGURATION

DO Y :]‘Vcc
Dgl] 2 231 WR
Ds[] 3 22[RD
Daf] 4 21ACs
03[ s 200 Ay
gzc 6 8253 190 A0
10 7. 18jcLk 2
Do[]s * 17[0ouT2
ckof]e 16 [J'GATE 2
outo10’ 15 cLK 1
GATEO[11 14 [JGATE 1
GND[]12 13QouT1
DATA
oo o
RO ————=q
WR———=Q RreaD/
WRITE |
Ag———=] LOGIC '
A} =gt}

PIN NAMES

D7 -Dg DATA BUS (-BIT)

CLKN COUNTER CLOCK INPUTS
GATEN COUNTER GATE INPUTS
QUTN COUNTER OQUTPUTS

RD READ COUNTER

WR WRITE COMMAND OR DATA
CS CHIP SELECT

Ag - Ay COUNTER SELECT

Vee +5 VOLTS

GND GROUND

BLOCK DIAGRAM

N

-

~

=

COUNTER
=0

|——eCLK 0
[ ——eree GATE O

jmsoi——a- OUT O

F‘_1

COUNTER
=1

| #————CLK 1
[¢———GATE

fo— OUT 1

gt
CONTROL| A
worD K
REGISTER|
¥

INTERNAL’BUS/ L
D)

COUNTER
=2

| ¢——CLK 2
j¢—————GATE 2

f——s OUT 2
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8253 DETAILED
OPERATIONAL DESCRIPTION

Programming the 8253

Ali of the MODES for each counter are pro-
grammed by the systems software by simple /0
operations.

Each counter of the 8253 is individually pro-
grammed by writing a control word into the
Control Word Register. (A0, A1 =11)

Control Word Format

Dy Dg Ds Dg D3 D Dy Dg
[sci[sco [RLITRLO] M2 [ m1 | Mo | BCD |
”
Definition of Control Fields
SC-Select Counter
SC1 SCo
0 [s) Select Counter 0
0 1 Select Counter 1
1 0 Select Counter 2
1 1 Illegal
RL-Read/Load
RL1 RLO
0 0 Counter Latching operation (see READ/
WRITE Procedure Section) .
1 0 Read/Load most significant byte only.
0 1 Read/Load least significant byte only.
1 1 Read/Load least significant byte first,
then most significant byte.
M-MODE
M2 ™ MO
0 0 4] Mode 0
0 0 1 Mode 1
X 1 0 Mode 2
X 1 1 Mode 3
1 0 0 Mode 4
1 4] 1 Mode 5
BCD
0 Binary Counter 16-bits

Binary Coded Decimal (BCD) Counter
(4 Decades)

MODE Defini.tion

PR
MODE 0: Interrupt on terminal count.
The OUTput will be initially low after the Mode
set operation. After the count is loaded into the
selected count register, the OUTput will remain
low and the counter will count. When terminal
count is reached the OUTput will go high and
remain high until the selected count register is
reloaded with the Mode.

Reloading a counter register during counting
results in the following:

(1) Load 1st byte stops the current counting.
(2) Load 2nd byte start the new count.

The GATE input will enabfle the counting when
high and inhibit counting when low,

MODE 1: Programmable One-Shot.
The OUTput will go low on the count following
the rising edge of the GATE input.

The OUTput will go high on the terminal count.
If a new count value is loaded while the OUTput
is low it will not affect the duration of the One-
Shot pulse until the succeeding trigger. The
current count can be read at any time without
affecting the one-shot pulse.

The one-shot is retriggerable, hence the output

will remain low for the full count after any

A—18

rising edge of the gate input.



MODE 2: Rate Generator
Divide by N counter. The OUTput will be low

7~ for one period of the input clock. The period

from one output pulse to the next equals the
number of input counts in the count register.
If the count register is reloaded between output
pulses the present period will not be affected,
but the subsequent period will reflect the new
value.

The GATE input, when low, will low, will force
the OUTput high. When the GATE input goes
high, the counter will start from the initial
count. Thus, the GATE input can be used to
synchronize the counter.

When this MODE is set, the output will remain
high until after the counter register is loaded.
The output then can also be .synchronized by
software.

MODE 3: Sequare Wave Rate Generatpr.
Similar to MODE 2 except that the OUTput will

r— remain high until one half the count has been

. completed (for even numbers) and go low for the
other half of the count. If the count is odd,
the OUTput will be high for (N+1)/2 counts
and low for N-1)/2 counts.

If the counter register is reloaded with a new
value during counting, this new value will be
reflected immediately after the output transition
of the current count.

MODE 4: Software triggered strobe.

After the mode is set, the output will be high.
When the count is loaded, the counter will
begin counting. On terminal count, the output
will go low for one input clock period, then
will go high again.

If the count register is reloaded between output
pulses the present period will not be affected,

7 but the subsequent period will reflect the new

value. The count will be inhibited while the gate
input is low. Reloading the counter register will
restart counting beginning with the new number.

MODE 5: Hardware triggered strobe.

The counter will start counting after the rising
edge of the trigger input and will go low for one
clock period when the terminal count is reached.
The counter is retriggerable. The output will
not go low until the full count after the rising
edge of any trigger.

GATE Pin Operations Summary

Signal
Status Low L. .
Or Going Rising High
Mades Low
0 Disables . Enables
counting counting
1) Initiates
counting
2) Resets
1 _— output —_—
after
next
clock
1) Disables
counting
2 - 2) Sets out- | Initiates Enables
N, put im- |counting counting
mediate-
ly high
1) Disables
counting
3 2) Sets out- | Initiates Enables
put im- | counting counting
mediate-
ly high
4 Disables . Enables
counting counting
5 __ Initiates —
counting




MODE 0 MODE 3

e r .
croex JSULLUALLLALNULNUL cLock
H H . o4 3 2 1 04 3 2 1 o4 3 2 1
W . v " ouTPUT (A= 4) __ T 1 T 1 T
4 ; 2 1 ') o) 4 3 2 1 OS54 3. 2 1 015 4 3
‘ OUTPUT (n+
OUTPUT (INTERRUPT) ' n+ S) l 1 r
. in=4) H—n-—d . l——l
I . 4 3 2 1 04 3 2 1
. -
WA m _l___r—_’—_T— | oUTRUTIa- ) /" 1 T 1
'
. ) RESET
GATE T ]
5 4 3 2 1 0
OUTPUT INTERRUPT) - ' : —
(m = 5) ~—~ . S
A 8
A+Bem
MODE 1 MODE 4 .

Whn —'L_____f—_ WR _—l_n_lJ
4 3 2 1 o
TRIGGER | - ouTPUT 1
4 3 2 10

ouTPUT ——-——1—1-————-——-——-

in- 4@

LoAOn —n ]

TRIGGER o] | S GATE m! I

4 3 2 4 3 2 Vv o
ouTPUT — 4 4 3 2 1 0

1 ouTPUT g

MODE 2 MODE &
croex JULMUUNUNUMUNUNUNUNUNUNUNUNL croex SLMUMUMULUMULUNUMUNULLUL
Y] -
WA n n 1~-3f GATE ]
ouTRUT 4 3 2 1043 2 1032 1 0 4 3 2 v 0
1T - OUTPUT (n - 4)
o 3 2 10030 2 WO 2 4 - ud
outrut e v T b LUJ

mesev T\ [ '

e L
OUTPUT (n = 4)




WRITE TIMING READ TIMING
[~ K foid
50 20 n
MI'T - MIN‘ .-—_53:":_—4 420 ns [*—'RA
DATA BUS 1‘K &b MINI
T
WR F - DATA BUS <
i
400 ns 25 - 200 ns
MIN

A.C. CHARACTERISTICS (Cont'd): TA=0°Ct0o70°C;Vcc=5.0V45%;GND =0V

CLOCK AND GATE TIMING
SYMBOL PARAMETER MIN, MAX. UNIT TEST CONDITIONS

tcLK Clock Period 300 \ de ns '
tPWH High Puise Width 200 ns

tPWL Low Pulse Width 100 ns

Gw Trigger Pulse Width 200 ns

tGs Gate Set Up Time To CLK?t 150 ns

tGH Gate Hold Time After CLKt 100 ns

tGL Low Gate Width 100 ns

top Output Delay From CLK4{ 300 ns CL=50pF

::::: e—100ns —+] 150 —o]

CLK___/ S

ZNERVER &

G

A

100 ns

MIN.

7

b

GATE G 100ms 20005
MIN 100 ns INT300 s
MIN. eMAX
OUTPUT 0
L
) -



APPENDIX—9 CE-340R TEST )

Items re'quired for the test

RS Checker x 1

Model 3200 x 1 )

Video unit x 1 (not required when only OK/NG determination is done)
CE-340R to be tested.

o

O O O

Conditions required for the item to be tested.
Note that it is not possible to perform the test with this checker if the CE -340R to be

tested was modified by the user.
The jumber pins on eight locations (*01, *02, *03, *04, *11; *12, *13, *14)
must be in place.

3. Test method

3-1.

3-2.

3-4.

3-5.
3-6.

3-7.

39.

3-10.

Connections
Insert the RS Checker into Slot 2 which is on the rear part of the Model 3200,
and Install the CE-340R into the Slot 1.

NOTE: The power must be off for the Model 3200.

Connect the cable attached to the Checker with the channel O connector which |
is located on the left side as seen from the rear.

Next, turn the power on for the Model 3200.

Now, a beep sound is generated once and the LED of the RS Checker will
light. (Confirmation: R-1)

Depress the (O] key. *

A beep sound will be generated within ten seconds and the LED will fllcker‘
(Confirmation: R-2)

Remove the cable from the CE-340R, then push the halt key.

A beeping-sound is generated once and the LED becomes actuated.
{Confirmation: R-3)

Turn off the power, connect the cable to channel 1, then perform the Proce-
dures 3-3 through 3-8. However, depress the (1] key at Step 3-5, instead of
depressing the @ key.

With the above procedure, the test is completed.

If confirmations (R-1, R-2, R-3) are satisfactory at three locations, the CE-340R
now tested is acceptable.

In case any problem is encountered, there may be a failure either in the
CE-340R or the RS Checker. Should only R-3 show abnormal with R-1 and R-2
being normal, the trouble may be involved in the RS Checker itself.
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The checker will terminate its operation upon encountering a problem in one of
three checking points.
Display description when the test is normal is shown in Fig. 1.

4. Problem determination when NS is encountered.
'(Note that it requires the help of the video unit in this case).

(i) When a problem is seen in Confirmation R-1.

o Phenomenon 1-1

1-1-1: The normal main unit operation is.seen. ) Problem exists in the
1-1-2: Nothing appears on the display. RS Checker P-ROM or
1-1-3: Abnormal indication is seen on the display. its peripheral circuit.

o Phenomenon 1-2
When the display indication as shown in Fig. 2 is observed {A continuous
beeping sound is generated and the LED goes off in this case.)
o Problem lies in the connection to a wrong slot, or in the P-ROM of test
item or its peripheral circuit.

(ii) When a problem is seen in Confirmation R-2.
When an error is met at this stage, it makes the LED go off with a contmuous
beeping buzzer sound.

o Phenomenon 2-1
When the display indication as shown in Fig. 3 appears, there is a problem in
the RS Checker.

o Phenomenon 2-2
When the display indication as shown in Fig. 4 appears, a code is given in the
display contents for the location where problem lies.
The following information are provided to indicate the point.

a : SDO, SD1
b : RDO, RD1
¢ : CSO, Cs1
d : DRO, DR1 As these are connector pin number of the
e : CDO, CD1 CE-340R, proceed to check from the
f : READYO, READY1 circuit pointed out.
g : ERO, ER1
h : POO, PO1
i : IC-CIR
Principally, check the LS! 8251AC and its
J : PROM-SUM peripheral circuit.

Problem lies in a P-ROM code of the
CE-340R.

NOTE: If more than three poi}\ts are indicated, except the PROM-SUM,
it may be due to omission of cable connection. In case a problem
is indicated by SDO(SD1) and POO(PO1), check the peripheral cir-
cuit of 8253,
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(iii) When a problem is seen in Confirmation R-3.
When an error is encountered at this stage, the LED turns off and a continuous
beepmg sound will occure.

o This involves a problem in the RS Checker ltself It is then required, to check
again those CE-340R’s that had already been tested, with a properly working
RS Checker.

o Cable disconnection has been ignored.

NOTE: When it is determined the problem is in the RS Checker, test the RS
Checker itself.

There may be a case that CE-340R is rejected NG because of a failure in the RS
Checker itself. It will be necessary to check the RS Checker wpen there was no
problem found for the CE-340R.



RS CHECKER TEST

1. Items required

(o]

(¢]
(o]
(o]

Testing RS Checker x 1

RS Checker to be tested x 1

Video unit x 1 (not required when only OK/NG determination is to be done).
Model 3200 x 1 ‘

2. Conditions for the item to be tested.

o Before checking with the testing RS Checker, make a visual check throughout,

as well as ensuring no short circuit in the power line exist. Otherwise, it may cause
damage not only in the tested item but in the Model 3200 and the testing RS
Checker.

3. Test method

3-1.

3-2.

34.

Cable connection (the power must be off).
Remove the cable of the testing RS Checker, then connect that testing Checker
to the Slot 1 of the Model 3200.

\¥
NOTE: Positions of the testing and tested RS Checker are alternated in this
case, as in the case when CE-340R is checked.

Next, connect the connector end of the cable from the tested item with the
connector of the testing item.

Turn on the power while keeping the BREAK key depressed, until a beep sound

*is generated. (For a period of less than one second) (Confirmation: CH-1)

Within three seconds, a beeping sound is generated and the LED on the tested
checker side (Slot 2) is extinguished. The message “WATCH LAMP OFF"’ is
displayed on the video screen. (Confirmation: CH-2)

Again, a beeping sound is generated within three seconds and the LED on the
tested checker side (Slot 2) is actuated. The message “WATCH LAMP ON*’ is
displayed on the video screen. (Confirmation: CH-3)

Once again, a beeping sound is generated within three seconds and the LED'’s on
both the testing and tested checkers will flicker. (Confirmation: CH-4)

With the above procedure, the test terminates.

If an error is indicated, there may be a problem in either the testing or tested
checker. '

A video message when'the test is OK is shown in Fig. 11.



Problem ‘determination when NG is met. .
(1t requires the use of the video unit in this case.).

(i) When a problem is encountered at the Confirmation CH-1 stage.

o Phenomenon
o Normal main unit operation is seen.
o Nothing appears on the video screen,
o Abnormal indication is seen on the video screen.

In this case, there will be a problem in the P-ROM of the testing RS Checker
(Siot 1) or its peripheral circuit.

(ii) Confirmation CH-2

o Phenomenon
Message in Fig. 2 or Fig. 12 is displayed on the video screen and a continuous
beeping sound is generated. The LED (Slot 1) goes off.

When the message shown in Fig. 12 is indicated, it shows the presence of a
problem in a siot connection, or a problem in the P-ROM of the tested item
(Slot 2) or its peripheral circuit.

When the message shown in Fig. 2 is displayed, it indicates that the depression
of the BREAK key is ignored.

o Phenomenon .
Correct indication is seen on the video screen, but the LED does not go off
(Siot 2).
Check the circuit of the LED (Slot 2).

(iii) Confirmation CH-3

L]

o Phenomenon
The LED (Slot 2) does not light up, but the indication on the video screen is
correct.
Check the circuit of the LED (Slot 2).

o Phenomenon
The message shown in Fig. 13 is displayed on the video screen and a beeping
sound is generated. The LED of the Slot 1 is extinguished.
Problem flies in the testing item (Slot 1), showing that it is not suitable for the
testing checker.



(iv) Confirmation CH4

o Phenomenon
The message as shown in Fig. 15 is displayed on the video screen and a beep-
ing sound is generated. The LED of the Slot 1 is extinguised. -

In this case, an indication of the problem is shown on the video screen.
(See the list below.) (All are for the RS Checker in the Slot 2.)

Q@ -0 O 0 O

i

NOTE:

: RXD (3) )
: TXD (3)

: DSR (2)

: DSR (3)

: DTR (2)

: TRS (3) or DTR (3)

: IC-CIR

: PROM-SUM
If more than three points are indicated, except the PROM-SUM,

These information corresponds with pins of
8251AC.

When the subscript is (2), it represents
8251AC for CH 2 and (3) for CH 3. So,
proceed to check the relevant circuit.
Check mainly 9251AC (CH 3) and its
peripheral circuit, especially the address
bus, data bus, and chip select.

Problem lies in the P-ROM of CE-340R.

it may be due to the omission of cable connection. In case a
problem is indicated by RXD (3) and IC-CIR, check the peripheral

circuit of 8253.

~
)
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APPENDIX—10 PARTS LIST

NEW |PARTS|PRICE
NO. PARTS CODE DESCRIPTION MARK | RANK | RANK
GCOVH1317CCzz Slot panel N D AD
LX—BZ8008HCZZ Screw C AD
QCNCM0447HCZZ Connector C BC
QSOCZTA24SCz2 Socket Cc AH
RC—-CZi1000QCZZ Capacitor C AB
RCRSP6628RCZZ Crystal 4.9152 MHz B AT
RMPTC8222QCKJ Block resistor 2.2 k§2 x 4 B AD
SPAKAS5988CCZ2Z Packing cushion ‘ D AG
SPAKAG6012CCZZ Packing cushion N D AE
SPAKC6013CCZZ Packing case N D AF
TINSE3175CCz2 Inst, book N D AQ
TLABZ1518CCZz Channel label D AC
VCCSPUTHLI101K Capacitor 100 PF Cc AB
VCCSPUITHL470K Capacitor 47 PF c AA
VCCSPUTHL471K Capacitor 470 PF C AA
VCEAAUICW336Q Capacitor 33 uF C AB
VCEAAUTEWI106Q | Capacitor 10 uF C AC
VCKYPUITHB102K Capacitor 1000 PF c AA
VCKYPU1IHB103K Capacitor 0.01 uF C AA
VCKYPUIHB22 1K Capacitor 22 PF C AB
VCTYPUIEX104M Capacitor 0.1 uF (o AB
VHIM74LS00 /1 IC B AE’
VHIM74LS03 /1 IC B AE
VHIM74LS05/—1 IC B AE
VHIM74LS10/—1 ic B AE
VHIM74LS27/-1 ic » B AF
VHIM74LS32 /-1 IC , B AF
VHIM74L.S86/—1 iC B AF
VHISN74LS107N IC 8 AH
VHISN74LS21—1 IC B AE
VHISN7400/ /-1 IC ) o B AE
VHISN75188N—1 IC . B8 AP
VHISN75189A—1 IC 8 AP
VHI8251AC//—1 | IC B AY
VH18253////-1 LSi 8 BA
VHIM2716R00—1 | LSI(P-ROM) ~— ™7 B BF
VRD—ST2EY102J | Resistor 100kS2_ & AA
VRD—-ST2EY222J Reslstor 2. 2 kﬂ (o] AA
VRD— ST2EY3 31J Resnsto[_3_30 Q _ c AA
VRD-— ST2EY4 72J | Resistor 4.7 k kﬂ o c AA
XNESD30—24000 | Nut T c AA
XWHSD 3 0—-08100 | Washer Cc AA
SWSSD30— 0 7000 Washer Cc AA
Service Tool ,
DUNT-6143CCZ2 Checker PWB N

A-28
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