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1. WHAT [S A GP 1/0 INTERFACE?

The General Purpose Input/Output Interface (GP i/0) is de-
signed for connecting general low-speed peripheral units (e..
measuring instruments, printers, X-Y plotters, etc.) and provid-
ing information exchange between the main computer unit and
peripheral devices in a parallel 1/0 mode.

However, there are many different standards and features in
parallel interfaces, and they do not always provide satisfactory
information exchange for units having parailel interfaces,

It is requested that the user fully understand this instruction
manual and specifications of the peripheral units before using
this [/0 interface.

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

However, this instruction manual describes information neces-
sary for exchanging information between the main computer
unit and peripheral units in so far as is possible,

2. SPECIFICATIONS

Model: MZ-1E02

Input/output mode: Parallel input/output mode {byte
serial)

1 channel

12 pins (8 data input pins and 4 con-
trol signal input pins)

12 pins {8 data cutput pins and 4 con-
trol signal output pins)

Number of channels:
Input ports:

Cutput ports:

Data code: 8-bit ASCII or 7-bit ASCI| code

Data rate: Approximately 5 K bytes/sec. max.

Transmission mode; Automatic handshaking or manual
mode

Parity format: Even parity, odd parity, or no parity
bit

Command words: GMODE, GSET, GIN, GOUT, and
GBIT

Electronic components: Iniegrated circuits and discrete com-
ponents

Operating temperature: 10 to 35°C
Cuter dimensions: 140 (W) x 142 (D) x 15 (H) ram
Weight: 160 g
Accessories: tnstruction manual {this manual},
FDOS Master
Note: One main computer unit can accomodate up t¢ iwe
interface units {i.e. two channels).
The interface unit is mounted inslot 1, 2, 3 or 4 of MZ-
1U02 Option Expansion Unit taht mounted in the
Model-3500 Series Business Computer Main  Unit
(for two units combinations of slots 1 and 3 or slots 2
and 4 are not allowed). The channel number is deter-
mined by the slot number of the interface unit:
Slotlord ......icvueer.nn Channel number: 0
Slot2o0rd ... ... . .. Channel number; 1
Two interface units may be mounted in any of four
combinations:

Sg;”bi”a' Slot 1 Slot2 | Slot3 | Slot4
1 Channel 0 { Channel 1 X X
2 Channel O o X X Channel 1
3 X Channel 1 | Channel 0 X
4 X X ______(_Jhe;ﬁhel 0 | Channel 1

MZ-1E()2

3. DATA INPUT/OUTPUT FORMAT

The input/output format for data and control signals including
positive/negative logic, code length (8-bit/7-bit code), and
parity mode (even parity/odd parity/no parity} should be set up
in accordance with the input/output format of the peripheral
unit to be connected. The method of setting the format will be
described in Part VII, Programming, p.1 5.

1. 8-BIT CODE AND 7-BIT CODE

8-hit code uses eight bits {eight pins) to express data and the
7-bit code uses seven bits (seven pins) to express data.
Either 8-bit or 7-bit code can be set for this [/O interface.
This interface unit has eight pins for each data input and
output, and setup of the 7-bit code permits the use of the
remaining bit {one pin) as a parity bit, as will be described
below.

2. PARITY CHECK

A parity bit can be added to 7-bit data so as to provide
a parity check of the data. An even parity check verifies
that the total number of 1 (logical “1'") bits of data and the
parity bit is an even number, and an odd parity check
verifies that the total number of 1 bits is an odd number.
This I/O interface can be set to either an even parity check,
odd parity check or no parity check when the 7-bit code
is used.

3. AUTOMATIC HANDSHAKING MODE
Automatic handshaking is ane of the data transmission
modes, and it generally transfers data automatically in the
following procedures. Although automatic handshaking is
a basic feature of this 1/0 interface, manual mode can also
be selected.

Data transmission in the automatic handshaking mode (data

output).

Input control signals
{ACKNOWLEDGE, READY, etc.)
reset?

NO

Data cutput

I

Sat gutput control
signal {STROBE).
p—

Inpui control signals
[ACKNOW| EDGE, READY, cte.)
set?

Resct input control signals
{ACKNOWLEDGE,
READY, etc.)

More output
data?

Data input is handled similarly.’
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4. POSITIVE LOGIC AND NEGATIVE, LOGIC -

This 1/0 interface can be set for posmve loglc or negatlve

. logie.independently for input data, output data, input con-
. trol signals, and output contro| signals.
.of, output control stgnals is set by the DIP switch on the
-interface PC board and the. logical mode of other S|gnals is .
.; et using a command word . (GSET command)

The |ogical mode

For further
detalls see Part VI_I Programming,p 1.5 and Appendix 4
Setup of the DIP switch, p A-b.

-

5. SIGNAL TIMING IN AUTOMATIC

1.

HANDSHAKING MODE

SIGNAL TIMING FOR DATA INPUT
For data input in the autornatic handshakmg mode S|gnal
linés 11 to 18 are used for input data, 110 is used for the

- STROBE signal in data input and Q10 Tis ‘used for the,

ACKNOWLEDGE ‘signal which indicates that the mterface
unit {MZ-1E02) has received data.

__The following |Ilustrates the tlmmg_j_ﬁgnals,_assummg_tha:r__

4‘"TNFPUT/0UTPUT PINS

1

INPUT PINS

Thls I/O |nterface has 12 mput pins, EIght for data and four
-, for control signals.. .
The 12 input pins correspond to signals 11 through 112,

Signals |1 to I8 are data signals and 19 to 112 are control

signals.  These signals have the following magnitudes
. (weights)

,,2,}:?

e

4

5,

8.

7.

8.

OUTPUT PINS

This' |/O iriterface has 12 autput pins, eight for data and
four’ for control mgnals

'The 12 output pins correspond to signals O1 through 012

These signals have the foilowing magnitudes (weights):
01,09....... 20

1.

2, 02,010...... 2!

3. 03,011...... 22

4. 04,012...... 23

6. 06 .......... 24

6. 06 .......... 2%

.07 (..., 26

8 08 .......... 2" or used as a parity bit or not used.,

After power has been switched on, signals O1 to O8 are ON |

{high level} and signals 09 to 012 may be ON (high level}
or OFF {low level} as set by the DIP switch on the inter-
face PC board. For further details, see Appendix 4, Setup
of the DIP switch, p. A—5.

ELECTRICAL CHARACTERISTICS OF INPUT/OUTPUT
PINS

1) Output signals

ON fhigh) : >24V 0.25mA

OFF (low} : <05V 48mA
2) Input signals

ON (high) : 2.0~5B25V

OFF {low) : -05~05V

Maximurm input voltage : 5.25'V

Data signals
111018

STRORE
sigrial 110 R ]\
ACKNOWLEDGE J

signal 010

Data signals
01 to OB

STROBE
signal 09 -

ACKNOWLEDGE e 4

signal 19

*signals on lines 110 and 010 arein a posmve logic system

e

=~

T must be ét least
78.0 u8 in duraticn.

| ) \e J f
—':/[ 96.0 45 10 170.0p5

i

The ACKNOWLEDGE )GE signal on signal line 010 can be
replaced with the READY, REQUEST TO SEND- (trans-
mission request} or the BUSY signal,

SIGNAL TIMING FOR DATA QUTPUT

For data output in the automatic handshaking mode, signal
lines O1 to O8 are used for output data, 09 is used for the
STROBE signal and 19 is used for the ACKNOWLEDGE
signal which indicates that the peripheral unit has received
data. The following itlustrates the timing of signals, assum-
ing that signals on lines 09 and 19 are in a negative logic
system.

17.0u8:5%

X X

ls— Less than —]
36.9 us —
\) — \

If T1 is less than 3.5
u8, T1 + T2 must be
at least 3.5 pS;if T1
is equal to or more

Ti T2— than 3.5 S, T2 must
be at least 78.0 uS.

The ACKNOWLEDGE signal on line 19 can be replaced
with the READY, REQUEST TQ SEND (transmission
request} or the BUSY signal,

As described above in aautomatic handshaking, signal lines
11 to 18 are used for data input and 110 and 010 are used
for control signals during data input. Signal lines O1 to 08
are used for data output and Q9 and 19 are used for control
signais. Input lines 111 and 112 and output lines 011 and
012 are not used in the automatic handshaking mode and
these lines can be used arbitrarily, The following shows
some examples of signais to be transmitted on these four
lines. Also refer to the GBIT command, p.30.

Signal line Example of signal
ERROR signal, WARNING _sigrial, PAPER
"TTH,M27 [ END  signal, ALARM S|gna7 FAULT signal,
WAIT signal, etc.
MACHINE SELECT signal, REMOTE POW-
011, 012 | ER-ON signal, INITIAL RESET signal,
FAULT RESET signal, ete.
Note: If data input or output does not operate satis-

factorily in the automatic handshaking mode and
the system hangs up in the wait state (e.g., the sys-
tem waits for the STROBE signal in data input or
the ACKNMOWLEDGE signal in data output}, the
system can be released from this state by pressing
the HALT button.



6. CONNECTION OF PERIPHERAL Slot number 112|314
DEV]CES Channel number || O | 1 01
1. PERIPHERAL DEVICES THAT CAN BE CONNECTED. 2} Wiring

General low-speed peripheral devices {e.g., measuring in- Solder the each loose wire of optional GP 1/O interface

struments, printers, X-Y plotters, ete.) having parallel inter- cable [MZ-1C19] with a proper connector of peripheral

faces can be connected, The Model-3500 Series Business device according to Appendix 3. MZ-1EQ02 Contact

Computer Main Unit can also be connected to another signal table. Connect all GND lines (24 wires) of the

computer having a parallel interface. cable to the GND pins of the peripheral device.

Processing of control signals and operation {timing) of the Extension of the cable must be within 2 meters and

automatic handshaking modes differ for each device and the sufficient precautions must be taken for noise protec

specifications of each device must be satisfied. For further tion to ensure reliability.

details, see the following paragraph. 3) Attaching the connector

Connect the interface MZ-1E02 and the peripheral
2. PRECAUTIONS FOR CONNECTION o device with the cable [MZ-1C19].
The user should fn:st carefully check.the. specifiecations of And then fasten it with two screws on the both end
?I.T_]Ch perlpheraljevlce hefore c:c:nnectlon is made, sides of the connector.
i agra srib ions,
is par g ph descri e-s c_:!enera pre.cautu)ns . 4) Power-ON

1} Electrical characteristics of the input/output pins Set the GP |/Q interface controlling FDOS Master disk
Confirm that the peripheral device to be connected {accessories) in the Mini-Floppy Disk Drive unit
SEI:tISfIBS the cl?ar.acterl'stlcs shown |n_Part IV, 3, Elec- {channel-drive number AD) that located on the right
trical characteristics of input/output pins, p. 0. hand side of the Model-3500 Series Business Computer
In particular, make sure to check that the output volt- Main Unit,
age of the peripheral device does not exceed the maxi- Turn power on the peripheral device (CRT display,
mum nput voltage of the MZ-1£02 interface. Excessive etc,), then the Model-3500 Series Business Computer
signal voltage can cause damage to the interface unit. Main Unit.

2} Automatic handshaking mode (The FDOS Master attached with Model-3500 Series

Confirm that data is transmitted to the peripheral device Business Computer Main Unit and that of version No,
in accordance with the flow chart for data transmission, V2.0 are not applicable.)
as described in Part IlI, 3, Automatic handshaking
mode, p. 8. The timing of the signal on line 010 at
data input and the signal on line 09 at data output must 7. PROG RAM MING
satisfy the specifications of the peripheral device. .
The setup time for the signal on line 110 at data input For ease of understanding of the syntax and rules of command
and the signal on line 19 at data output must be long words, the syntax notation is defined as follows. This nota-
enough, as specified, to achieve satisfactory data trans- tion is effective or?ly in describing the syntax and rules, and
missian. should not be used in actual programs.

3) Manual mode Symbol Meaning
If data transmission does not operate satisfactorily in | Indicates the separation for selection.
the automatic handshaking mode, carry out data trans- { ] The part enclosed in brackets [ ] can be
mission in the manual mode where control signals are omitted. When this Is omitted, the func-

. d tput by the program (GBIT command) tion is merely Invalidated or a different
Input and output by prog ' function is validated.
Data transmission in the manual mode takes 10 seconds { t ! The part enclosed in braches { | can be
or more, and the timing of each control signal must be ! written repeatedly using @ comma |, ).
considered carefully { y | The aprt enclosed in angles { ) can be
! | written repeatedly using a semicolon { ;).
4} Other n Indicates an iteger,
When a printer is connected as a peripheral device, set s (E;_ﬂmP'E: 1|0)
the CR code of the printer to the carriage return {with- T :EX'::;:’: ?,EEE;ET,)“D"M"L
out line feed} function, ie., turn off the automatic A Indicates a numeric variable (including a
line feed. A CR code and an LF code are output auto- numeric array variable).
matically following data output. (Example: NO) )
AS Indicates a $- or @-type character variable
{including character array variable).
3. CONNECTING PROCEDURE (Example: DAS)
Note) Switch off the power supplies to the Model-3500 N |I'Id.ICBtES a varlgb]e {numeric er character
. . . . . variable} (including an array variable).
Series Business Computer Main Unit and peripheral X, Y, 2 Indicates a numeric expression.
devices before making connection. C, b E Indicates a character string,
1) Installing the MZ-1E02 ———— Indicates a flow of syntax,
Install the MZ-1EQ2 in one of slots 1, 2, 3 or 4 of MZ- *1?;3‘ Indicates selection.
1U02 Expansion Unit that mounted in the Model-3500
Series Business Computer Main Unit. After installation, _@_ Indicates repetition.
secure the MZ-1E02 with screws that closed the slot
aover. w— Indicates omissien,

The interface unit is assigned channel O when it is
mounted in slot 1 or 3, or the unit is assigned channel
2 when it is mounted in slot 2 or 4. (See the following
table.)

MZ-1E(2
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Note 1)  In actual operation, {ENTER] key must be pressed
at the end of "each program step. (For multiple
statement :pr[try, statements - must © be separated
using a colon { : 1.} .

Note 2)  Enter the program with the MZ-1E02 installed. -

1. GMO'I')E.".;”'.‘ L

2. GSET

This command specifies the logical polarity of input/
) output data signals and input control signals

This ‘command is effective only for channel$ and ports in

the automatic handshaking mode.
Format) GSET (X,) C, D

X i Channel number {Q, 1)

The setup modes include the automatlc handshakmg mode
or manual mode for input/output ports, 8-bit or 7-bit code

for the automatic handshaklng mode and ‘the- parity check ‘

'

made.
Format) . GMODE  [X,) C D [E]
X : Channel number 0, 1)

C : Port
B Y e |l'lth port .
;50 oon. .o Output port-
D. :  Mode S o . .
. A .....,.. Automatic handshaking mode
B L. .. Manual mode
E Data format
8.0t 8-bit code
7JE ....... 7-bit code with even parity b1t
70 ....... 7-bit code with odd parity bit
AP 7-bit code without parity bit
(SYNTAX}

aons 1070 GED-0- G |
0 |

Numeric expression X selects the channel with character
string C selecting which port and character string D selecting
the mode (automatic handshaking’ mode/manual mode}.
When the automatic handshaking mode is spec:ﬁed by D,
data format can be specified by the character string E.
If [X,) is omitted, channel O is set automaticaily. If E is
omitteéd in the specifieation of the automatic handshaking
mode, B-bit data code is set automatically. After power has
been switched on, the input and output ports of each chan-
nel are set to the automatic handshaking mode with 8-bit
data code.

Note} For data 1/0 in the 7-bit ASCIl code system, the
S1/80 (shift-infshift-out) state is automatically set
to Sl by execution of this command.

Example} 10 GMODE "g",®a","7E"

This program specifies the automatic handshaking mode for
7-bit code with even parity check for the output port of
channal 0.

Addepdum) SI; {shlft-ln/shlftout)

The 7-bit ASCII code system- has the SI/SO state for handl-
ing as much data as an 8°bit code system does,

The SO code {CHR$ &0E) switches the Sl state to the SO
state, and the S| ¢ode {CHR$ &0F) switches the SO state
to the Sl state. Accordingly, data in the 7-bit ASCII code
system includes SI codes and SO codes. These codes must
be taken into consideration in programming when the
amount of data is significant. The Si and SO states are
independent for the input and output ports and for each
channel.

After power has been switches on, the S| state is auto-
matically set.

E——Type-ofsighafs- =
DL, Input data signals
ob..... .. Output data signals
IG........ Input control sighals

D : Positive logic/Negative logic

(SYNTAX)
GSET

This command specifies the Iogicél polarity of signals on
a channel, as mdlcated respect[vely by the character strings

D and C, and the expression X,

The logical polarity of signals can be specified in two ways:

i} Specification for a group of signals (8 data bits or 4

bits} as de_si_g_r_lated by string C:
Character string D: Positive logic

Negative logic ........... "0

i) Specification of individual signals as designated by

character string C:
Character string D:
Example for input control signals:
“0101”

Tl L
g Pasitive logic for signal 19
: Negative logic for signal 110
Positive logic for signal 111
Negative logic for signal 112

If (X,) is omitted, the logical polarity for channel O

is set,

After power has been switched on, positive logic is set

for all input/output data signals and input control

signals for each channael,

Example} 10 GSET "00","0"

This program specifies negative logic for all output data

signals (8 bits) on channel 0,
Addendum)

The logical polarity of the output control

signals is set by the DIP switch on the

interface PC board.
not be used for that purpase.)

switch, p. A—5.
!

(This command can-
For de-
tails, see Appendix 4, Setup of the DIP



3. GIN

This comimand enters data.

The syntax differs in the automatic handshaking mode and
manual mode. Format 1 applies to the automatic hand-
shaking mode input command, and Format 2 applies to the
manuzl mode input command,

Format1)GIN X, N, C [, D)

X : Channel number (0, 1}
N : Variable for inputting data
C : Endcode
D : Endcode?2
(SYNTAX] ) . ’ |

o070 o O~ — |
2 |

This command (Format1)is used in the automatic hand-
shaking mode.

The GIN command inputs data to variable N unitl end codes
are read {will be described shortly) as designated by the
character strings C and [ for a channel as designated by the
numeric expression X. The end codes are not input to the

variable N.
If the area for variable N overflows, ERROR 205 occurs.

The NULL code has no effect and is not input to the
variable. For character strings C and D, only the first
character is valid as an end code.

¢ End code

When one end code is specified (,D is omitted), data
is input until the end code as designated by the charac-
ter string C is met.

Whe two end codes are specified, data is input until
one of the end codes as designated by character strings
C or D is met. In this case, if the end code as designated
by character string C is met, the succeeding statement
will be executed next. If the end code as designated by
character string D is met, the statement in the
subsequent program step will be executed next.

Example) 10 GIN 0,a$,CHRE &7F,CHR$ &0D:GO TO i0
20 DISP “as=";A%

This program inputs data to the character variable A% until
the DEL (delete) code (i.e. CHR$ & 7F) or CR (carriage
return} code {i.e. CHR$ & 0D} is met.

Upon input of the DEL code the statement ‘GO TO 10" will
be executed next, or upon input of the CR code, the state-
ment ‘DISP “A$=" A%’ in the subsequient program step
will be executed next.

Mote 1) Null code is invalid to input even in @-type
character variables,

Note 2) For input data in negative logic as specified by
the GSET command, complementary data (having
an inverted polarity} will be input.

Note 3} The data of 253 bytes or less is available to input
at a time, more bytes of data input invite error
{ERROR 125).

Note 4} [f CHR$ &01 through &1F and CHR$ &81
through &9F is specified as the end code in the
7-bit code system, the end cede is detected using
7-bit data irrespective of the $1/SO state, If
CHR$ &20 through &7F and CHR$ &A0 through
&FF is specified as the end code, the end code
is detected using the 51/80 state and 7-bit data.

MZ-1E02

Format2) GIN X, E, A

X : Channel number {0, 1}

E : Type of signals
D ........ Datasignals
C........ Control signals

A : Numeric variable for inputting data

(SYNTAX)-

GIN —-O—-O—ER™)—-O—(San )
®

- - -

Format2 of the GIN eommand is used in manual mode.

The GIN command inputs the logical leve! {ON or high,
and OFF or low) of a signal as designated by the character
string E to the numeric variable A as binary data for the
channel as designated by the numeric expression X.

Binary data produced by this command will have the magni-
tude of 1, 2, 4, 8, 16, 32, 64 or 128, or any sum of these
values depending on the bit position in the ON state (high
level), irrespective of the logical polarity specified by the
GSET command. Bit positions in the OFF state {low level)
give a value of 0.

o Magnitude of bit positions in the ON state (high level):

19 e 1
12,110 . .ooiiiiiiiianns 2
13,011 e 4
14,112 . oo 8
15 s 16
16 .o 32
17 e 64
1B e 128

The range of magnitude of data signals is O to 255, and
that of control signals is 0 to 15.

4, GOUT

This command output data. —l

Syntax 1 and 2 apply to operation Tn automatic handshak-
ing mode, and Format 3 applies to operation in manual
mode,

Format1) GOUT X, {Y Cc?} (;)
X : Channel number {0, 1}

Y : Numeric data to be output
C : Character data to be output

SYNTAX} _ - - |
! cout flurer ] ] |

Format 1 of the GOUT command is used in automatic
handshaking mode.

The GOUT command outputs numeric data designated by
the numeric expression, or literal data designated by the
character string C to a channel designated by the numeric
expression X. With a semicolon attached at the end of the
last numeric expression or iiteral string, no CR code {CHR$
&0D ) nor LF code {CHR$ &0A } is output following the
output of data. Conversely, if a semicolon is omitted at
the end of the last numeric expression or literal string, a
CR code and an LF code are output automatically follow-
ing the output of data.



. Format2)-GOUT”

1

Example) 10 GOUT 0,"aBC" % .0 .07 V7 i

This program outputs literal stririg (Iit'er‘alfconst‘anﬂ""AEC"
data followed by a CR code and LF code for chanrial 0.

Note} For output data .i.'," itive logic as specified by the
GSET command ) complementary data . (having
inverted polarity) will be output, (Thls fule also
applies to Format 2,)

'x,u‘sme fls {y) IA$ | IMAGE

I
,r‘zct

Format3) GOUT X E, Y WL

X : Channel number {0, 1)
E : Type ofs;gnals
' Data sigrials
3 Control signals - :
+ A v Numeric datato be Sutput v 0

(SYNTAX)

GOUT

Channe[ number (0 1)

. symbol) L o

Character constant mdlcatlng lmage symbo!
. Numarlc data to be output . - ‘
| - Gharacter data:0 be output

|
|
r

(SYNTAXH SRR

GouT usma
O

Character
variable

Format 2 ‘of the GOUT command is used in the automatic

; handshaklng )
"The GOUT command outputs numenc data designated by

the numeric expression Z or literal data designated by the
character string C in a format designated by the IMAGE
statement.
This syntax conforms to Function 2 of the PRINT state-
ment _described in the MZ-3500 BASIC LANGUAGE
. MANUAL. Also refer to the. IMAGE statement,
: If a semlcolon is attached to the end of the fast numeric
" expression or literal string, no CR code (CHR$ &0D) nor
LF code {CHR$ &OA) is output following the. output of
data.
Conversely, if a semicolon is omitted, an LF code is output
automatically at end of the data {No CR code is output).
If {Z{C} (;)is omitted, neither- CR code nor LF
code is output.
-The-CR code and LF code ecan be set using the IMAGE
statement, ;

Example 1} 10 GOUT 1,USING S00;X$,Ys

__This program outputs character"strmgs X$ and Y$ in the
_, Tormat SpEleled by the IMAGE statement for channel 1.

10 H$="TRANSISTORS" : K=1320
20_GOUT_0,USING, 100:HS,K
S0 END

L0 IHAGE 114 5%

’ Exam‘ple 2)'

RSN VO

J‘PRIEE"' 4% $#,‘###‘ c’

"Thts program outputs data in, the followmg format, where
85

R, and LF sngmfy a space code CR code and LF eode

(L SN : st T Yo

""'TRANS[STORSSPSPSPSPSPPHICE

SpSpSpSps 1 , 3 2 0 CRLp

Format 3 of the GOUT command |s used m the manua.
mode.

The GOUT command outputs numeric data designated by
the numeric expression Y in binary format with'thg logical
polanty_ af the signals’ designatéd_by the charactei’ string E
to a channel designated by the numeric “expression X
Thls command outputs an ON state_{high level) for a 0
bit, ‘ifrespective of thie’ Iogical polarlty specified’ by the
GSET command. The logical polarity ¢f output control

: signals' is determlned bv the DIP switch on the interface PC

! board: (See” p. A=5.)" ‘When' the character string Eis set to
data- sm_nals ‘the magnitude of the nuireric expressnon Y
must be within-the' range from 0 to 1.5 |f this range is
exceeded, ERROR 127 oceurs,

. No €R code ({CHR$ &OD} nor LF code {CHR$ &OA) is
outpit at the end of the output data.
Note) Use this command for data in the 8-bit code system.
Addendum) The NULL code can be output.
Exarnple} 10 GOUT o0,"D",0%

This program outputs a NULL code for channel. 0,

. GBIT

Th:s comrnand venfnes and sets the logical level of signals.

This command is effective for ports in both automatic
handshaking and manual ‘modes. The:command has no
refation to the logical polarity specified by the GSET
command. The [ogical polarity of thé output conirol
signals is determined by the DIP switch on the interface PC
board. See Appendix 4, Setup.of the DIP switch, p. A=3,

Format1)GBIT (X, ] C, Y, A
X : Channel number {(Q, 1)

C : Typeof 5|gnals
iD...,_.._...

input data 3|gnals
Input control signals
Y . '

A : Numeric variable for inputting data

T A ! Al e

(SYNTAX)
. GBIT s




The GBIT command verifies the logical level of a pin de-
signated by the numeric expression Y for an input signal
designated by the character string C for a channe! designat-
ed by the numeric expression X, and assigns **1"' to numeric
variable A if the state is ON (high level) or assigns “0" to
numeric variable A if the state is OFF {low level).

If [X,] is omitted, a signal on channel 0 is verified.

Example} 10 GBIT "iC",2,A
20 IF A=1 THEN "ERR"

This program checks signal |11 on channel 0, and branches
the program to line label “ERR" if the signal is GN (high
tavel),

Format2)GBIT [X,1C,Y, 2

X : Channel number (0, 1}
C : Type of signals

oD ....... Output data signals
oc ....... Output control signals
Y : Pinnumber
O......... 01, 09
Towiennen. 02, 010
2 03, 011
3.0, 04,012
4. ..., 0b
B, 06
B......... 07
AN 08
Z . Setofsignals
D......... OFF (low level)
Toivvvnns ON (high level}
{SYNTAX)

|

Character Numeric Numeric |
iGBIT |.l Gt~ ) —

When the character string C indicates that the signal is an
output data signal, this command sets a pin designated by
the numeric expression Y to ON thigh level} if the magni-
tude of the numeric expression Z is “‘1", or sets the pin to
OFF {low level) if £ 15 *'0".

When the character string C indicates that the signal is an
output centrol signal, setup of the DIP switch on the inter-
face board functions inversely.

1f [X,) is omitted, a signal on channel O is set.

Example} 10 GBIT "OC",0,1

This program sets signal O9 on channel D to ON {high level}
if DIP switch 1 on the interface PC board is set to OFF.
If the DIP switch 1 is set to ON, the pin is set to OFF {low
level).

{40 GOUT 0,CHRS LFF;
50 GMODE G,"1","A",
A0 GIN 0,85, CHRS BFF - voernromomeoe

{50 GOUT O,8%; -------

MZ-1E02

A SIMPLE PROGRAMMING EXAMPLE

Example 1)
Sample program describing data transfer with automatic
handshaking mode using two sets of main unit Model
3500 series.

10 GMOUE O,"0° ---Sets the mode (Qutput port).
20 AS=" SHARP
30 GOUT O,p%) -

---Qutput character data “SHARP".
Output ending code “CHR$ &FF".
Sets the mode (Input port).

Input character dasa.

70 DISP As;H$
&0 END

10 GRODE O, 1", "A" "8 - mmmme----=----Gets the made {Input port).
20 GIN U,A%,CHRS &FF-- ---Input character data.

30U GNGODE ©,"0", A", "B Sets the mode (Cutput port).
40 Bs="tode 1 -3500"

semeoneesenseeeneeeee - Qutput character data “Modal-3800".
60 GOUT 0, CHRS BFF 1-2--------o-oo oo ----0utput ending code “CHRS &FF".
70 015P AsiEE

80 END

Execution results
“SHARP Model-3500" is displayed onto the both of
CRT A side and B side.

Cable connecting table

When executing program, use the cable corresponded
as follows.

Side A Side B
Signal Contact Contact Signal
narme No. Na, name

1 1 25 1
0z 3 27 i2
03 5 29 13
o4 7 N 14
05 9 33 15
o551 . 11 35 16
o7 13 37 17
| o8 | 15 39 18
os 17 41 19
010 19 >< 43 110
n 25 ] i o1
12 2 3 02
13 29 — 5 03
14 31 R —— 7 04
i5 33 | 9 o))
16 3b  — 11 06
17 37 13 o7
18 39 — 15 08
19 47 17 09
1o 43 >< 19 010

o All GND {ground) contacts must be connected
with those of parmer.
o Lnused contacts are open,
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Example 2) Uil

Sample program descrlbmg data transfer with manual

mode usmg two sets of maln unit Model-3500 series.:

'Output comrol srgnal 01 2 OFF.

Sets the mode (Output port).
350 GOUT 0,"0".A - -- Output numeric data A,

60 GBIT 0,"0C",3,1 -- Qutput contral signal 012 ON.
70 GBIT 0,"IC", 2, X ~rrmrmrmnmmnnnanas Verify input control signal 111.
80 .IF . %=0

GMOUE 0, D“. B

90 "BAUT- 0,07, 8 o2 lie s Qutput numeric dats 8,
- lUQ GBLT u."m:".3 s} -- Output control signal 012 OFF,
jah GEIT IC Thammrmmme s Verify inslt serrtrol 5|gnal 111,

- Example 3}.. sl P
Sample program descnblng data transfer wrch manua!
.-mede using.a-main- unit. Model-3500 series and: prmter
[NIZ-1P02] . S ‘

gt T T N
10 GRODE' &, "u"; B
20 GBIT 0,"0C".1,1
30 GBLT ©,"0C",0,1

1Sets the mode (Output port)
-Output cuntml signal 010 ON.
] sighal;at priater),

.gg ;"Eﬂg_g THEN END e Output l:ontrol signal 09 ON.
60 GOUT O,"D",A ATA signat at printer}.

'Output numearic data.

. 70 GBIT 0O, “DC" 0.
pu.r_cnntml_smnal-QS-QFF—QN—

280 BBET G406 i

13- aﬁBBl:—' U g e Sets-the-mode-{| lnput—pn, th

.................. Input numeric data.

---- Quiput control singal 011 QFF,
---- Verify input control signal 112,

---- Sets the mode (Input port},
---. Verify input contral signal 112.

S0 GBIT 0,"IC",3,X--
60 IF X=0 THEN 30

—=70 GIN O,"
80 GBIT 0,0
90 GBIT O,"iIL",
160 IF X=1 THEN 90

---- Input numeric data.
- Output cantrol signal 011 ON.
---- Verify input cantrol signal 112.

«==eme-oneee [NPUT NUMEFiC data,

- Sets the mode {Outpui portl.
- Qutput nureric data C.
---- Qutput control signal 011 QFF.

174 END

Execution results
Result is displayed at A side after calculating at B side
the total of two numeric datas which is input through
A side.

Cable connecting table
When executing program, use the cable corresponded

as Tollows.

Side A Side B
Signal Cantact Contact Sigral
name No. No., Narng
o1 1 25 I
02 3 27 12
03 5 - 29 13
o4 7 31 14
o5 ' 33 15
06 11 a5 16
07 13 37 17
08 15 39 18
012 23 47 112

1 25 1 o1
12 27 3 02
13 29 5 03
14 3 ? 04
15 33 9 05
18 35 11 06
17 37 13 o7
18 . 39 15 o8
111 45 21 o11

o All GND {ground} contacts must be connected
with those of partner.
© Unused contacts are open.

90 GBIT 0,”1G";0,8 -
100 IF B=1 THEN 90
110 GO TD .30

200 DATA!29,53,72.465.82,80,19

210 [ATA 31, 53,72,65,82,80,10 .
220 0ATAI3N,83,72,65,82,.80,10 a S s
230 DaTAl 131L83,72,65.82,80,10

240 DATA 0

s Verify input santrgl 5|gnal 15,
{BUSY signal at prlnter)

Datas to make
characters “SHARP”

LF cade l

Function code desxgnatlng character
pitch and double width,

Execution results
Executing this program' gets the following kinds of
character on printer.

Character pitch to 16.5CPI.

-Character pitch to 16.5CP|, double width mode.
SHARP - reeeeeeeees Character pitch to 10CPI,

33 R B -----Character pitch to 10CP!, double width mode.

Cable connecting table
When executing program, use the cable carresponded

as follows.

_ Main unit side . Printerside

" Signal | Contact - ; ‘ Contact Signal
name ~ Ne. No. name
01 I 3 |pDAaTAEBITI

02 3. .3 |DATABIT?
03 | s 4, |paTaBIT3
04 7 5. |pDATABITd
o5. | 8 & |DATABITS
08 11 7 |paTariis
07 13 '8 |DATABITY
o | a5 ' | DATABITS
08 | 17 1 - | aTastaoE:
o0 | ag f = 31 | o remE
I9 41 1 BUSY
1o 43 10 ACKICAL:
11 45 12 PAPER END
i12 47 13 SELECT

o All GND (ground} eontacts must be connected
with those of partner.
o Unused cantacts are open.
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8. ERROR CODE TABLE 2. 7-BIT ASCI} CODE TABLE

51 Side SO Side
Error code number A TRh
ERN) Meaning imfoe |t |efala]s]s|7 o1 |2ra|als]|6]|7
0 sPloje|P p ® |-
{odd number)
129 Parity error in data entry. ! PlftjAaj@jala M
123 improper input data in automatic handshaking 7 vle2lelrRlelr|x —1 1]
mode.
3 #(3;C |85 |c|s|¥y]|~=
125 The data entry variable overflows in automatic — |
handshaking mode. 4 slalp|T|d)t | | +
127 Improper output data in manual mode. 5 wls|E|lulelu |
Note) An erroneous program step indicated by an odd number 6 BiB|F|v|t|v | ®| 2 L
error code {ERN) can be skipped using the ON ERROR 7 clelelwlelwlw ] _1
statement. : s wixinl s -
9 ylel vy iy /]
Error code number Meaning alLrF " glztilaz « -
ERN B + Kok N4
{even number) C delelel | Wi
120 Hardware error. —Tw I
122 Improper operand in the command word. e T Y mit ]
124 Improper setting of the logical polarity, im- E | SO >INl An|~]|850 L] e}
proper setting of the pin number, or improper F sl Aelol_Telnls N l
setting of the end code.
For error codes other than those listed above, refer to VI Note2) LF: Carriage Return Line Feed
“Error code list” of the MZ-3500 BASIC LANGUAGE SO @ Shift Qut
MANUAL Appendix. 81 :  shiftin
SP :  Space

Note 2)  Character codes which are left blank in the

S. INPUT CODE TABLE above table are used for Japanese characters,

except for the character code 00 on the S| side,
Input data is processed as the following characters or functions

in the Model-3500 Business Computer Main Unit. 10. MZ-1 E02 CONTACT SIGNAL TABLE

1. 8BIT ASC!l CODE TABLE

ann ali1l2!s14ls|eir|s|loalale|c|DlE]F Following table shows the contact and input/output signal of
p v Ry S ® - the interface [MZ-1E02] coordinated with the each loose wire
of optional GP 1/O interface cable [MZ-1C18]. ({(The cable
1 PlfryAlQ)ala . consists of 50 pcs. of loose wire and they are distincted from
2 vl lelrlelrls —1 1 each other, with 5 kinds of color and number of colored 2
3 #|3fcis|els|y]|n | kinds.}
Conuact Signal Wire Mark Mumizer Contact Signal Wire Mark Number
4 S 4 ol T!d 1 ‘ | _I_ No. neme calor color of marks No, nsmE color color af marka
1 o Orange |  Red 1 2% GND Whie | Black 3
5 % |5 ElUje]lu T 2 GND Orange |  Black 1 27 12 Yeliow Red 3
3 02 Gray Red ) 28 GND | Yolow | Hinck 3
B GiFlv]t]v|@]8 | — a &ND Gray | Black 1 28 13 Pink Red 3
5 o3 White Red 1 a0 GND Fink Black 3
7 TG W w|W ] —I & GND | Whie | Blsck 1 a 1a Orerge | Red 4
7 04 Yellow | Red 1 32 GND | Orngo | Black 4
8 (B |H|X]h|x|d|2# - B GND | Yellaw | Black 1 EE I Gray Red 4
) o5 Pink Red ) 2 GND Gray Black ]
9 Yl e LY iy Ve i0 GND Fink Black 1 25 16 White Red ]
R 11 [+]:1 Orange Red 2 a6 GHND White Black 4
A |LF * : Jl 2] z a 32 GND Orange Black 2 7 7 Yellow Red 4
N 13 o7 Gray Red 2 8 GND | Yellow | Bleck a
B s K0k i GND Gray Bfack 2 £ 1B Pink Red a
, J 38 [=]:] Whin Red 2 40 GND Fink Black 4
C <fLp¥E|D 16 GND | Whhe | Black 2 a1 I grarge | Red Many
37 o8 Yellow Red 2 42 GND Orange Black Many
D —|=[M| ) |m| ! -'J T 8 sND Yellow Black 2 43 ne Gray Red meny
19 010 Plak Red 2 44 GND Gray Black Meny
E >IN|[An]|~ L 2 GND Fink Bluck 2 a5 it Waie A Many
21 on Orange Red a1 46 GRND ‘White Bleck Many
F 4 ‘? 0 - o o h\ l 22 GND Orange Black 3 47 nz Yeliow Red Many
R - - 23 o012 Gray Red 3 48 GND Yellow Bleck Many
Note ” LF : Car”age Return Line Feed 2 GND Grey Blatk 2 ap Mot used Aink Red Many
SP : Space 25 n White Red 3 50 GND Pink Black Many

Note 2]  Character codes which are left blank in the
above table are used for Japanese characters,
except for the character code 00.
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11. SETUP OF THE'DIP- SWITCH‘\ =

The DIP _swrtcl] on the mterface PC board is USBd 10 establlsh

the staté of the output control slgnals immediately after power

has*been "swltched on the Iog|cal polar]ty of the output control
srgnals etc b P B

H i H H .~ Lo B
: 1 j | : : : H Lo o to R
3 S |

normally

‘F|g2 ) —— ]
DIP SWON  —(Push Space Key) 7

' MZ-3500 GP I/0 CHECK PROGRAM | * |

i o ! . .
# The [evel of eagh b|t in"gtcordance wn:h Syntax 3 of the
- GOUT -comrnand, ar the value of- the numeric expression Z

in eccordance vylth Syntax ,2_,of the GBIT command.

12. MZ-1EO02 (GPIO) TEST PROCED-
URE e e
33), :

quls reqmred. ST b i
{1} MZ2-3500 Personal Computer

(2) MZ 1E02 (RSZ32C E E'WB]|

(31) Dlagnostlc program diskette (UKOG 01 43 CSZZ)

(4) Ca_ble(U KO GGOU?BCSZZ)

BT e

Testprocedure_ o

iy

Paaiedg :..‘% IR T 1 J B i i

2. Insert the board to be tested in the slot number 3or1iof

..Chanpel 0. And, insert the testing board in the slot
nurmber 2 or 4 of Chan'riel 1.

: Keeprthe board to be tested in Charnel-0 at all times and

_ change the testing board in Channel 1 after each test.
Slot

\ [

5

o " Fig.1

i \ . ] 2.

LEZ]

ChannelO ChanneH
P ' .
b NOTE Before lnsertmg the board in the. slot, make sure

that all dip swutches are in OFF- position,
dlp swrzch turned ON must be set OFF

Any

3. Connect boards -using: the cable - (UKOGGOO?BCSZZ)
' j",fdedlcated for this service.

4. Insert the diagnostic program diskette (UKOG-0143CS2Z22)
in the MZ-3500 floppy disk drive and turn power on. The
test starts automatically after power on.

= asl aiti t
SR E Y | . _‘_30utputle\re| i
- Switch | 3 Intial - |  Logical _in manual mode, .
- Bighal -posftion: N stﬂ_\te : pollaritv 0’ % |- g Y e
" QEF | . OFF | Positive | OFF | ON .
by i os {folw fevel} " logic {law [evel) | (high lévei) R
R R oN ON: [ Negative | - ON. | OFF o . Lo "
N T (hlgh tevelf | " togic thigh Jevel) | {fow level) R e e = < Lt} 10121
S R okF 0 OII=F i .F?snt,nye : tl 0||=F Y “1' EII\J ) ..:.Turn a[l dlp 5W|tt:hes OFF‘ of thei board to: be tested when
A T T (R ow leve ayic ow level) | _fhigh level
' : T ON, | Negative | “OFF © the above message is displayed, then push’thé SPACEBAR.
: thigh'letell-- © logic —thigﬁ lovel |- 1owr evel} - The test is satisfactory when the following me55age appears
OFF [ Posite |~ OFF |~ ON _ o
o, ovel) logie | llow lovel) | thigh ieven — after depressron ‘'ofthe SPACEBAR. I
| BN Cf Negative [ ON~ | TOFF :
; ‘ (highlevel) | logic | (high level] | {low Jével) §.EADY
R GEE |, OFF- | Positive | OFF TON ; T
f 4 1 oia ! {loia Ie‘v;eli i logic {low level} thi'ghlaue!] selbiiie
yoor [T o “ON Negativa ON OFF
i - ' ON ] thigh level) Hilogl"c - {high IevelJ (low levef) - MZ 3500 GP VO CHECK oKl

PRI T SR ICT S V|

R R [T T R T T TR

RIS ST
Py fr

if there is any failure, the bit in failure will be shown on
the display. e o
Example: The message-as shown bélow appears when bits
1 ancl 2 of the !/0 port is in failure.

T

READY f A AT

| MZz-3500 GP /0 CHECK ERROR

§ Bit---ERROR
2 bit-~~ERROR

Error may also be indicated when the SPACEBAR is
pushed after turning all dlp sw1tches ON.

(Error message) S]gnal ; i .
1bit- ERROR — “line O1 or |1 in failure -
2bit ERROR — ¢ QZ2cri2in failure
3bit- ERROR —" # 03or 13 in failure __
4Bigee ERROR —~ -7 O4or |4 in failure
e ERROR. =+ # Ohorl5in failure
-+ ERROR = -2 086or.l6 in failure |
ERROR — . »# O7or 17 in failure
+ ERROR — - 08ori8in failure DlpSWJtCh
~ ERROR — .7+ 0%or 9 in failure refmains ON.
- ERROR = = O100r|10mfallure %
ERROR, — "7, Q11 or 111y failure L
ERROR — = O120rl12 1nfailure '/

TR PR TS IS S B TN . '-'!’r? sy

NOTE: Be'sure 10 tﬁrﬁ"&iocuer off bafore accessing of the
board.

10
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13. MZ-1E02 SCHEMATIC DIAGRAM
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14. MZ-1E02 COMPONENT LOCATION U I ey e e
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15. PARTS LIST
Electronic parts

MZ-1Ej2

NO. PARTS CODE PRIGE | o | BARK DESCRIPTION
1} LANGT1D013ACZZ AH C Angle for connector
2|Qs0CZ64d424ACZ7Z AE C__ |IC socket (24pin)
3|QsDcze6440ACZZ AG C__ |IC socket (40pin)

1 QSW—Z966AKCZ2Z AR B__ | Dip SW.

5| XBPSM3OPOG6KSED AA c Screw

6|RMPTC4102QCKB AC B _|Block resistor (1.0KDX4 1/8W +10%)
7/EMPTCA103QCKE AC C | Block resistor (10KRX4 1/8W £10%) i
B|[RMPFTCB102Q0CKB AD C_ | Block resistor (1L.OKOX8 1/8W +£10%)

5[ VCCCPAIHH101J A A C__| Capacitor (SOWV 100pF)

I6{VCCSPUIHL470J A A C__| Capacitor (50V 47pF)
LL|VCEAAAICW3I36M AB C__| Capacitor {16WV 33uF)
12| VCKYPALHB102K AA C__| Capacitor (5QWV 1000pF)
I3|VCTYPAINX104M AB C__ | Capacitor (12V 0.1xF}
WM|VHiM58726P—15 AZ B |Ic
E|VHiM74L500/—1 AE E_IC
WB|VHIiM74L504./—1 AE E_|IC
T7|VHiM/4LS10/—1 AE B__[IC
B VHIM74L5126—1 AH B_|Ig
19|VHiM74LS14/—1 AM B _|IC
W|VHiMI4LS27/.—1 AF B [IC
21|VHiMI4Ls32,/—1 AF B_|IC
22| VHIM74LS574/—1} AG B_|IC
23[VHiM74LS86,/—1 AF B_lIC
4|VHiM7438///—1 AE B_|IC
5| VHiUPDB255/—1 AY B_|IC
B VRD—RY2EY100) AA C_ | Resistor (100J 0.5W)
77| VRD—RVZEY101. AR C__ | Resistor (1/4W 100Q +5%)

Accessory

NO. PARTS CODE PRICE | ink | RARK DESCRIPTION
1/SPAKA1087ACZZ AG D Packing_cushion for master
2/|SPAKA1140ACZZ AH ] Packing cushion for 1E03
I/[SPAKAL1141ACZ2Z AA D Packing cushicn for 1EQ3
A|SPAKCLl086ACZZ AF D Packing case for master
5|SPAKC1242ACZZ AP N D Packing case
6| TIiNSEIOBBACZZ BB N D Instruction book
7|RMEMR1006AC19 BF Master media

MZ1C19(MZ1EO2)

NO. PARTS CODE PR ICE | W | EARK DESCRIPTION
1/SPAKAL11056ACZZ AD D Packing_cushion
2/ SPAKC1206ACZ7Z AU N D Packing case
{|TSELF1002ACZZ AA D__ | Sealing label

Tools

NO. PARTS CODE PRICE | iy | RARK DESCRIPTION
1JUKGG—D0143€CSZZ BK N E_ |Diag media
2|UKDGGOBE78CSZZ BN N E__ |Cable unit

13
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