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Summary

This Controller unit, designed to control Model-180, 181,
182, 183, Micro Dot Matrix Printer.
It is characterized by the following features.

1. Except for the printer drive circuit, the
controller has C-MOS configuration, which provides
the following advantages.

a. Wide operating voltage range of 4.0 - 5.75 V
DC and low power consumption allows the unit
to be battery driven.

b. A power down function minimizes power
consumption during wait periods.

2. Printer can be controlled and driven wusing a
single power supply.

3. Option of parallel or serial data transfer
methods.
4, Direct connection to I/0 port of host. unit

possible.
5. Print direction switching function.

6. The text mode or bit image mode printing methods
can be selected.

7. Printer protect function.

8. Compact size. Exterior dimensions are 80(w) x
88(D) x 19.5(H).
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1. General Specifications
1.1 Shape and Dimension: 80(D) x 88(W) x 19.5(H) mm
For further details, see
Fig. 1(P.42)

1.2 Data Input Form Selection between Parallel and
Serial
1) 8 bit parallel 2500 CPS (MAX.)
2) Nonsynchronous Serial 4800 BPS or 9600 BPS
1.3 Print Function
1) Flexible printer model Model-180 series
(Model-180,181,182,183)
a. Print Method Impact Dot Matrix
b. Number of columns and print speed
Models Columns Print speed (approx.)
Model-180 24 1.7 1/s
Model-181 30 1.3 1/s
Model-182 36 1.1 1/s
Model-183 42 1.0 1/s

2) Types of printing character

JIS mode 128 characters
(5x7 dot matrix)

ASCII mode 31 small letter characters
(5x7 dot matrix)

Graphic mode 36 characters
(6x7 dot matrix)

Download mode 8 characters

(6x7 dot matrix)

3) Line space 3 dots
4) Printing direction Selection between L-type and
R-type

1.4 Control function
1) Paper feed function
2) Self check function
3) Buffer-full printing function
4) Emergency stop function
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5) Control code

Print command (CR or LF)
Input Data Cancel command (CAN)
Enlarged characters

(10x7 dot matrix)
International character

(32 characters)
Bit Image printing
Down-load character function

(8 characters)
Spacing column

(0 - 255 dots line spacing)
Power down function (DC2, DC3)
Paper feed command

1.5 Operating Voltage Range 4.0 - 5.75 VvDC

1.6 Consumption of current (Vcc=5V)

In operating at 6 MHz 6mA (TYP)
In power down condition

DC 2 command ---- 2mA (TYP)
DC 3 command, Emergency stop
-——- 1mA (TYP)

EPSON

TITLE

SHEET NO.
REVISION

BA-180 NEXT SHEET




2 Detailed Specifications

2.1 Electric Characteristics
1) Absolute Maximum Ratings
Item Symbol | Condition Rate Unit
#1 S.V. Vcc Ta=25°C Vcc-GND=0 - 6 \Y
#2 V.I. Vi Ta=25 °C ~-0.3 -(Vcc-GND) \Y
#3 S.T. Tstg | —--=--=-- -25 - +60 °C
#4 S.H. ———— | e 0 - 90 $RH"
2) Operating Range
Item Symbol | Condition Rate Unit
#1 S.V. Vcc | —-—=--—=-- Vcc-GND=4 - 5.75 \Y
#5 O.T. TA | ------- 0 - 50 °C
#6 O.H. e B 10 - 85 $RH
(no condensation)
#7 F.O. N MOS 1load 10 -
TTL load 1 -—
1 ——-—- Supply Voltage
#H2 ————- Voltage on all input
#3 —-—--- Storage Temperature
#4 ———-—- Strage Humidity
#5 ——=-—- Operating Temperature
#6 —--—- Operating Humidity
#7 ——~—- Fun-0Out
NOTICE:
If input-voltage exceeds rate voltage, this L.S.T. is
caused by luch-up phenomenon and fatal damage 1is
inflicted to working of system.
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2.2 Interface Specifications
1) Input Connector (CN1)
Suitable connector socket...

FCN-361J024

(FUJITSU)

* We recommend that the cable be as short as
possible, for signals use the twisted pair
type lines and the return wires should be
grounded.

2) Arrangement and Functions of Input Connector

Pins

Pin No. Signal Name Input Output Function
Al DATA O O Parallel transfer
Parallel data input terminal
Bl DATA 1 O "HIGH” data 1"
,’LOH,, data )’0’!

A2 DATA 2 O

B2 DATA 3 O

A3 DATA 4 O

B3 DATA 5 O

Ad DATA 6 O

B4 DATA 7 O

A5 STRB O Strobe pulse input
Data is accessed at "LOW” level.

B5 BUSY O Parallel data reception mode
Data input is possible at "LOW”
level.

A6 ACK O Parallel data reception mode
When data input is completed ”LOW”
level pulse is generated.

Bb INT O Power down release signal input
At "LOW” level, power down is
released.

A7 SLIN O On line/cff line selector terminal
At "LOW” level

On-line ... Data transfer 1is
possible.

At "HIGH” level

Off-line ... Data transfer is

impossible.
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Pin No. Signal Name Input Qutput Function
B7 PF O Paper feed signal input
Effective only when off-line.
A8 RESET O System reset
The LSI is initialized at ”LOW”
level.
B8 RXD O Serial transfer
Serial data input terminal
A9 DIR O Serial data reception mode
Data input is possible at "LOW”
level.
B3 N.C
AB10 Vee + Power supply (4.0 - 5.75 VDC)
AB11,12 GND Ground
Note: (1) If used when Vcc-GND=5V DC, all input signals
will be at TTL level.
(2) A line drawn across the top indicates signals
which are active when "LOW".
(3) The RESET pin should be controlled by an open
collector.
(4) Please refer to section 3) (P.6) for details
regarding the pins.
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3) Explanation of CNl Connector Signal

a)

b)

c)

DATAO - DATA7

These pins are used for inputting 8bit parallel
data.

During parallel data reception, these pins wuse
the STRB pulse to latch data, and the unit is in
the on-line mode and a "LOW" level signal 1is
outputted from by the BUSY pin or when the ACK
signal has just been output.

Therefore, the data in the data bus must stable
before, between and after the STRB pulse.

STRB

This is the strobe pulse input pin used for
reading parallel data. The unit detects the
signal level of this pin when the BUSY signal is
"I.OW", and the unit is in the on-line mode. 1In
the normal status, the signal is at the "HIGH"
level, and data are read after the level becomes
"LOW". The pulse width is necessary more than
0.5 ns.

BUSY ,
This pin 1is used when parallel data 1is being
received.

The BUSY signal notifies the host computer that
the printer is ready to receive data or not when
the printer is in the on-line mode. The host
unit must output data when it detects a "LOW"
level BUSY signal.

d) ACK

Data reading signal in parallel data reception
is generated from this terminal.

This signal, having approx. 1.25 pus pulse width,
notifies that the printer has completely read
data. The host computer can send other data only
after having received this pulse signal. This
signal can be considered as a data reqguest
signal.

EPSON BA-180
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e) INT

Power down mode

This terminal is used for releasing power down

mode by DC 2, DC 3 command.

DC 2 power down release

DC 2 power down is released by applying "LOW"

level over 5 ps to INT terminal.

DC 3 power down release

DC 3 power down is released by keeping INT
terminal "LOW" level till XTAL oscillation gets

stabilized.
Power Down Mode is described in the item 2.7
(P.32) in detail.
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SLIN

A "LOW" level signal at this pin allows the unit
to receive data and set it on-line. On the other
hand, a "HIGH" level signal makes data receiving
impossible and set it off-line but allows
receiving of paper feed (PF) signal.

The following are SLIN pin control restrictions.

i) After maximum three dots paper feed, on-
line is caused by converting SLIN terminal
from "HIGH" level to "LOW" 1level, under
paper feed with PF terminal inputted.

ii) If a "HIGH" level signal is applied to the
SLIN pin while in the text mode, all
previously input data will be printed and
the unit will go off-line.

iii) If a "HIGH" level signal is applied to the
SLIN pin while data is being received,
during the bit image mode, normal data will
not printed. Therefore, the SLIN pin should
not be controlled while bit image data 1is
being received.

However, while being in the following

conditions, LSI can read the condition of SLIN

terminal.

Soft Sampling, that is, treatment inside LSI 1is

performed in all the following conditions, so it

is in the part of time that the terminal
condition can be read in effect.

a) After system reset completion
b) After power down release
c) In the middle of data ready

d) In the middle of paper feed

EPSON
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g)

h)

PF

This terminal is used for manual paper feed,
and also for self-check control.

Signals can be received from this terminal after
CPU confirms SLIN terminal "HIGH" level and set
it off-line.

But PF terminal can't be controlled 1in power
down.

Paper feed is performed by applying "LOW" level
to PF terminal over 50 ms, wher PF terminal
can be controlled in the off-line mode.

Paper feed with PF terminal inputted is
performed in its "LOW" level, but it is
difficult to control the number of paper feed
lines by PF terminal because of print speed.
Print command method (CR or LF) or paper feed
command (ESC+B) should be taken in order to
control the number of paper feed lines from the
host-computer side.

Self-check is performed by "RESET" in
terminal "LOW" level.

Self-check stop is performed by "RESET" in PF
terminal "HIGH" level. .

&
g

+7

RESET

This unit is initiallized when this pin has a
"LOW" signal.

This pin should be controlled Dby an open
collector and resetting pulse width should be
over 5ms.

However, because this pin is combined with the
power-on resetting circuit, several hundred to
several thousand ms are necessary for resetting.
(If a signal from the computer system 1is used
for resetting, we recommend that the C9 power
supply capacitor be removed.)

RXD

This pin is used when inputting serial data.
Serial data from the host-computer side can be
received from this terminal after DTR terminal
is mode "LOW'" 1level keeping in a state of
on-line.

EPSON
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3)

DTR

This pin is used when inputting serial data.
In the on-line mode, the DTR signal 1is the
signal which notifies the host system that
the printer is resdy to receive data. After
confirming RDY signal "LOW" level in the host
computer side, RXD signal must be made "LOW"
level 1in order to execute data transfer within
200 ps.
The DTR signal becomes "HIGH" in the following
situations.
i) During or after system resetting
ii) When a "HIGH" level SLIN signal is
received.
iii) During data read
iv) During printing operation
v) During power down mode enabled by the DC2
and DC3 commands and after release.

EPSON
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4) Parallel interface timing

See fig. 2.2-1 (P.12) for "Parallel Interface Timing
Chart".

5) Serial interface timing
See fig. 2.2-2 (P.13) for '"Serial Interface Timing
Chart".
[NOTICE]

Data transfer speed and printing function.

This motor is stopped every one line of printing by
printer control. If data transfer of next line is
completed before completion of one line of printing,
continuous printing that motor doesn't pause is
possible.

EPSON BA-180
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Parallel Interface Timing Chart
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Serial Interface Timing Chart
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*] Time created by the internal power-on resetting
circuit. (approx. 500 - 1500ms )

*) Start bit is 1 Dbit.

*3 Stop bit is more than 1 bit.

x4 After this, paper feed can be performed by the PF

terminal.

*5 This is used for processing done in the control-
ler and does not appear as a signal outside the

controller.

*¢ This is a signal contained in the circuit which 1is
used for resetting and is not a connector signal.

*7 On printer's

control, as RDY signal often

generates without relation between RXD signal when
data transfer is performed, it is necessary RXD
signal are made "LOW" level within 200 ps after
confirming RDY signal "LOW" level.

Transmission speed

tl t2 t3

4800 BPS 177-239us | 250-375ps | 1167-1750ps
9600 BPS 39- 7lps 125-187ps 583~ 875us
Fig. 2.2-2
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2.3 Explanation of Printer Connector Pins (CN2)
2.54mm Pitch 15 Hole

*1

*
Hole N;. Name Printer Connector Name
1 PTRGI1 Fast feed trigger magnet
2 PTRG2 Fast feed trigger magnet
3 RSW1 Reset detector
4 RSW2 Reset detector
5 MOTOR( +) Motor(+)
6 MOTOR ( -) Motor(-)
7 HEAD B Printer solenoid (B)
8 HEAD C Printer solenoid (C)
9 HEAD D Printer solenoid (D)
10 HEAD E Printer solenoid (E)
11 HEAD F Printer solenoid (F)
12 HEAD COM.| Common printer solenoid
13 HEAD A Printer solenoid (&)
14 TG1 Timing detector
15 TG2 Timing detector

. Suitable connector...

The printer connector pins and the length of the
cable used should be kept to the minimum required and
watch for noise (static) occurring at holes No. 3, 4,
14 and 15. For further details on printer
spesifications see the Printer Specifications Manual.

Model No. 5143-15CPB (Molex)
or HBRB15S-1J (Burndy)

EPSON
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2.4 Selecting Functions Using Dip Switches (DIP SW)

The functions in Table 2.4-1 are selected according
dip switch number.

Terminal . Function OFF ON

S1 Selection of data transfer Parallel| Serial
method

S2 Selection of the printer L-TYPE R-TYPE
method

S3 At parallel translation, CR LF
selection between CR or LF
At serial translation, 9600BPS |4800BPS
selection of baud rate.

Table 2.4-1 Selection of function

*1 Dip switches must be set before system initializing.
If set after system initialaizing operation carinot be

guaranteed.
*) Refer to section 2.6 (P.30) for details on printing

direction.
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2.6

1)

2)

Control functions

Paper feed function

In the off-line mode, paper feed is done by sending
"LOW" level for more than 50ms to PF terminal.

When PF terminal is kept "LOW" level, paper feed is
carried out.

But it is difficult to control paper feed line.

If it is necessary to control paper line feed, use
print command (CR or LF) or paper feed command
(ESC+B).

Self-check function

This unit has a self-check function. If PF terminal
is .set to "LOW" level and this unit is reset, data
in character-set is printed in order of codes.

This self-check function is stopped, if it is reset
while keeping PF terminal "HIGH" level.

Buffer-full (auto) printing function

If printing data (including space column) of all
columns is inputted, data in print-buffer memory is
printed and then paper is fed.

Emergency stop function
If this unit detects the following unusual
conditions while printing, power to head and motor
is cut off and this unit changes to power down mode.
This emergency stop is cancelled by resetting this
unit. )
[Unusual condition of printer can be detected by
this unit] '

a. Motor lock

b. Detection Failure by timing detector

c. Detection Failure by reset detector

Selection of printing direction

Printing direction (L-Type or R-Type) is selected by
S2 terminal.

In case of L-Type, normal characters are printed
toward paper feed direction.

In case of R-Type, inverted characters are printed
toward paper feed direction.

- Please refer to figure 2.6-1 (P.31)
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Set Method is described in Section 2.4 (P.15)

EPSON Model 180

Front

A
Front

@

/FAAEPSON Model 180
'{vavvv\z\/vvvvvvvvvv][——

L Type R Type

print from left side inverse print from right side

\"MNV\N‘J\NVV\M/\/VWVVW

L Type

_[ L-TYPE FRINT
£¥¥ EPSCN Model-186 %k ,
JRId4 3dAL1-4 r Paper feed
R Type __{ $X% BRI-T3POH MOSJ3 ¥k% direction

MAANANAAANANAANAAAAAANANANANANANANANANAN

Fig. 2.6-1 Selection of printing direction
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2.7 Control commands
1) Printing command (CR or LF)

If 83 terminal is set either CR code (0DH) or LF
code (0AH), parallel transfer is effected.
If selectional code (CR or LF) is inputted, data
in print buffer is printed and paper feed 1is
performed when parallel data is inputted.
When serial data is inputted, it is available CR
code only. -

2) Cancellation command for input data (CAN)
If CAN code (18H) is inputted, all data which are
inputted before CAN code (18H) on the same 1line
are cancelled.

3) Enlarged character printing (SO)

Input SO (OEH) code with arbitrary columns, then
the following data is printed with double width
enlarged characters. The number of columns
entered when all the characters of a 1line are
printed as enlarged characters are shown in Table
2.7-1.

This function 1is released by inputting a . print
command (CR or LF) or DC4 (14H) code.

Function Number of columns
Model-180 12 columns
Model-181 15 columns
Model-182 18 columns
Model-183 21 columns

Table 2.7-1 Number of columns enlarged character
printing
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4) Power down function

Power down can be performed with DC2 and DC3 codes
to reduce this unit current during printer non-
control.

When a power down command (DC2 or DC3) 1is
received, the power down mode occurs after all
previously received data is printed.

During power down, all this wunit terminals
maintain their status just before power reduction.

a. DC2 (12H)

After DC2 code input, this unit power down mode

occurs. At that time, XTAL oscillation

continues.

[Power down release]

a-1) INT input
The status just before power down 1s
restored by using more than 5 ms "LOW"
level input to the INT terminal to enable
printer control and data translation.

a-2) RESET input
Power down is released by applying a more
than 5 ms "LOW" 1level to the RESET
terminal to initialize internal unit

activation.

b. DC3 (13H)

This unit power down mode occurs with DC3 code
input. Since XTAL oscillation ceases at that
time, the current consumption is less than that
during the DC2 power down mode.
[Power down release]
b-1) INT input

Power down is released by "LOW'" level to

the INT terminal. However, when the
oscillation is not stable, it is necessary
to provide "LOW" level to the INT
terminal.

After oscillation stabilization, '"HIGH"

ljevel is made to the INT terminal. Next,
the status Jjust before power down 1is
restored to enable printer control and
data translation. A timing chart is shown
in Fig. 2.7-1 (P.35).
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b-2)

RESET input

Power down is released by "LOW" level to
the RESET terminal. However, when the
oscillation is not stable, it is necessary
to provide '"LOW" 1level to the RESET
terminal. After oscillation stabilization,
"HIGH" level is made to the RESET
terminal. Next, the initialization of
internal unit activation occurs.
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5) Escape alphabet control commands
The following function settings occur with the
input of ESC (1BH) code and the following alphabet
code. Also, n after the alphabet code indicates

an

II+

8 bit binary value.
is used as a separator for convenience and

should not be entered as data.

NOTE) When an Escape Alphabet Command is inputted

in the middle of a 1line, data previously
entered is printed, then the previous
sequence is terminated.
Therefore, a function set by an Escape
Alphabet Command operates during the next
line and after.
ESC+A+n (Set spacing between lines)
The spacing between lines is set by inputting
ESC+A+n code. However, n must be within
14n<255. »
NOTE) When continuous printing is performed,
n=0 can be set.
ESC+K+n1+n2+n3 (Bit image data translation)
The text mode is converted to a bit image mode
by ESC+K+nl1+n2+n3 code input. nl, n2 and n3
specify the translation of successive Dbit
image data.
In other words, nl indicates the number of
horizontal bytes while n2 (lower) or n3(upper)
indicates the number of vertical dot lines.

The relation of data and print-out is as follows.

B 1 byte nl
N the number of byte
§ § m
D7 |D6|D5iD4{D3|D2|D1l]|DO ol &
§ Q|
Q,
Qf o
D0-D7 indicate the dot 210
places for each position, m o
1 when a dot placed, 0 = S
when spaced in binary Iy
code. b $
vl Q
3 ‘
5| 5 : :
T2 EPSON JAPAN |
5 ‘
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When bit image data (nl) X (n3 X 256 + n2) is
received, the following data is automatically
treated as text mode data.

The range specified for nl, n2 and n3 is shown
in Table 2.7-2.

When exceeding the range specified, the
operation is not able to guarantee.

nl n2 n3
Model-180 1-18 0-255 0-1
Model-181 1-23 0-255 0-1
Model-182 1-27 0-255 0-1
Model-183 1-32 0-255 0-1

(out of range when n2=n3=0)
Table 2.7-2 Parameter specification range

Note 1) Bit image printing can only be
performed with a parallel interface
since the translation speed should be
more than 18 bytes/15 ms.

Note 2) Data should be continuously sent for
the dot line number specified by n2,n3.
When data translation is interrupted,

the following print data is not
guaranteed.

Note 3) When a new bit image is specified after
the translation of bit image data, one

dot line space exists at the boundary.

[Example] M-180 1 dot line full dot printing

(Hexadecimal numbers)

1B . 4B . 12 . 01 . 00 . FF ... FF
0 1 () () ) b
ESC K nl n2 n3 Total 18 data
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C.

ESC+R+n (International character set)
The following characters are set for a specified
country by ESC+R+n code input.

n Country

U.S.A
France
Germany
England
Denmark
Sweden
Italy
Spain
Japan

OO W= O

Table 2.7-3

An n other than the specified n is invalid, and the
previous n becomes valid.

n = 8 (Japan) occurs when power is applied or RESET

occurs.

ESC+&+A1+A2 (Download character registration data
transmission)

An arbitrary 6 x 7 dot matrix pattern can be registered
in LSI by the input of ESC+&+A1+A2 code and the
following pattern data.

Up to 8 characters can be registered at an arbitrary
address in the 20H - FFH address area. However, when
new pattern data is registered at the same address, the
previously registered data is cleared and the new data
is wvalid. Also, when an attempt is made to register
more than 8 characters, all previously registered
download character registration data is cleared.
[Address setting]

The address setting is in accord with the character
code that can be accessed after registration, the same
as for other fixed characters. When a fixed character
is defined at a set address, the previously fixed
character becomes invalid.

Al indicates the registration start address while A2

indicates the registration end address. Therefore, the
number of registered characters set by A1 and A2 can be
registered continuously by Al1-A2 with up to 8
characters.
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[Pattern data configuration]

Registered pattern data consists of 6 byte per one
character. In other words, the 6x7 dot matrix pattern
is divided by 6 vertically, and all 6 byte data is sent
with each 6 byte data as 1 byte data.

<Example> During pattern data translation:

Least 012345 _ 0 4
significant @
bit Ll i

[ |
N
|
|
)y ||
”
(Y]
Most
significant 63H 551 49H 41H 41H 41H
bit L !

Pattern data (6 byte)
(Most significant bits are ignored.)

[Data translation system]
d-1) 1 character registration
Select the address (character code) to be defined

from 20H to FFH as A1l. In one download character
registration, the registration start address is in
accord with the registration end address. In

other words, A1 = A2.

<Example> A full 6x7 dot matrix pattern is
registered at address 41H (Code for
fixed character "A'M) (Hexadecimal
number) .

"B . 26 . 41 . 41 . FF . FF . FF . FF . FF . FF

1 ) f 0 L !
ESC & A1 A2 Pattern data (6 byte)

When character code 41H is specified, full dot
printing of a 6x7 dot matrix is performed by the
following control code (Character "A" cannot be
accessed).
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d-2) Plural character registration
Up to 8 characters can be registered by repeating
one character registration.

When plural characters are defined for
continuously addressed (character codes), the
pattern data (A2-A1+1) is continuously registered
for the number of characters with A1 as the
registration start address and A2 as the

registration end address.
Note) A1 < A2, A2-A1 ¢ 7

<Example> Full 6x7 dot matrix patterns are
registered respectively in addressed
E4H - E6H (Hexadecimal numbers).
1B . 26 . E4 . E6 . FF...FF . FF...FF . FF...FF
S S N e
ESC & A1 A2 E4 data E5 data E6 data
(6 byte) (6 byte) (6 byte)

Total 6 x 3 = 18 byte

e. ESC+B+n (Paper feed command)
When ESC+B+n is input, paper is fed by n-dot line.
n should be 1<n<255.

f. ESC+P+n (Printer model selection command)
When ESC+P+n is input, the model of the printer can be
selected. Table 2.7-3 shows the value of n and the
selectable printer.

n Printer

0 Model-180
1 Model-181
2 Model-182
3 Model-183

(Table 2.7-3)

When n of more than 4 is input, the input is invalid
and the last input value is set.
At power.on or RESET, n=0 (Model-180) is selected.
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Printing Sample

1) Text mode

VRSN O)X+, -, /81234567

2311 {=>7RARCDEFSHI JKLMNO
PARSTUIEYZL¥]1 - “abrdeTs
hidklmrorarstuuaaz 203
ez | P EEE A
A Ty PR iazaraa
~P{nIAnT IOt PusFuTRE S F
e P e % e £ o O s B L R

2) Bit image mode

ST TEOEC
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e I R RLE Y DeRal o B i -
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Fig. 1 Exterior Dimensions
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