ORDER NO. KM68804205C1

. Service Manual

Dot Matrix Printer KX' P 1 1 24

‘ Panesonic industrial Company Panasonic Hawalii Inc. Panasonic Sales Company,
Division of Matsushita Electric 99-859 Iwaiwa Street Division of Matsushita Electric
Corporation of America P.O.Box 774 of Puerto Rico, Inc.
Two Panasonic Way, Honolulu, Hawaii Ave. 65 De Infanteria, KM 8.7
Secaucus, N.J. 07094 U.S.A. 96808-0774 Victoria Industrial Park
Carolina, Puerto Rico 00830

]
Matsushita Electric
of Canada Limited
5770 Ambier Drive, Mississauga,

Ontario, L4W 2T3




KX-P1124. -

3.2 Function Mode

The function mode Is selected by pressing the FUNCTION switch. The ON LINE indicator blinks when in the
function mode.

The foilowing functions are selectsd by using the ROW and COLUMN switches.

Whaen the function is selected, the SET switch enters the function. The COLUMN indicator blinks to show
the position of the function, and when SET Is pressed, the column indicator lights continuously.

3.2.1 Function Chart

FUNCTON | ROW | — pour— 9 1 [ -
LON
Font 727 Draft Courier Prestige Bold PS Script Sans Serit
4
ON
Pitch ON 10 cpi 12 cpi 15 cpi 17 cpi 20 cpi P.S
2
P [ ,
age ON 11inch 12 inch 14 inch 8inch 8.5 inch 113 inch
Length 7
V2 .
LPI ON 6 Ipi 8 lpi 3 lpi 4 |pi 7.51pi 12 Ipi
ON
ez ,
& ' Quist Left Right
Other %QNZ Mode Margin Margin Macro#1 Macro#2 Macro#3
Print Mod N
nnt Viade ON Present mode can ba printed on the paper by prassing the SET switch.
Check '—E"I—'

Note: ¢ The PGM (Frogram) overrides sofiware commands sent to the printer.
s PS (Proportional Spacing) and draft mode cannot be simultansously selected. If selected
together, the buzzer sounds indicating a mismatch.
* The guiet mode can only be set and released by repeatedly pressing the SET switch.
3.2.2 Printing Margin

The left and right margin can be set to the desired positions by the following procedure in the function mode:

1. Select the left (right) margin mode.
2. Move the carriage to the desired position by using FF or LF switches.
3. Set the left (right) margin into the memory by pressing the SET switch.

Note: e The COLUMN indicator continues to blink while setting the margin.
+ The margin can also be set through software commands.
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3.3 Initial Set Up Mode

The Initial set up mode is entered by holding the FUNCTION switch actuated while turning on the printer.
The ON LINE indicator blinks signifying the initial set up mods is selected.

The following functions in a 12 row by 6 column grid are selected by using the ROW and COLUMN switches.
The SET switch is used to enter the function. After selecting the first 6 rows, pressing the ROW switch causes
the ROW indicator to blink, indicating setting of the bottom set of functions.

The blinking COLUMN indicator tells the position of the function selected. It stops blinking after pressing

the SET switch.
FUNGTION ROW | —— e T G N J [ —
[ON | LG-2500 LQ-2500
Emulation I, (EPSON) (EPSON) IBM G1 IBM G2 _— —_—
VZzA [TALIC GRAPHIC
ON -
Default Font ON Draft Courier Prestige Beld PS Script Sans Serif
i
s
ON _ USA France Germany England Denmark 1 Sweden
International .
Charactor E7Z7
Set [ ON | italy Spain 1 Jagan Norway Denmark 2 Spain 2
ON
7
Latin Print Skip Auto Auto P.O Detect
CON America Direction Parforation LF CR On
Print Mode
Check [ ON | Prasent mode can be printed on the paper by pressing the SET switch.
L ON_|
BLK Download Cut Sheet B Zaro Slash Alternate Data Length
AL Bulier Feadar ngar emOi fas Graphic ON=7 bit
T2 | (with 32K ROM) Lead o-n Mode On | OFF8bit
BLK |
% | BLK No Applications Area
Serial T
Interface % | BLK 150 300 600 1200 2400 4800
Baud Rate 77
* % 900 No lgnore cDD EVEN
BLK | Parity Parity Parity Parity
Protocol
A Prolocol R.Buffer S.Polarity
w4 | ON=XONXOFF| ON=288 byte | ON=Space —_— _ e
BLK OFF=DTR |OFF=152byte | OFF=Mark
_ BLK |
Print Mode % [BLK | Present moda can be printed on the paper by prassing the SET switch.
Check FBLK

Note: The bottom 5 functions { = } are functional only with the Interface board KX-P23 option.




KX-P1124

4. Removal and Replacement Procedures

For safety and to avoid possibie damage to electronic components, the AC line cord must be unplugged
before disassembly.

4,1 Covers

Smoked Plastic Cover

Top Cover

1. Remove the smoked piastic cover and the top
covaer.

2. Release 3 hooks by pulling the front panel upper
side.

3. Unplug the flat cable and ground wire from the
Platen Knob front panel and remove the front panel.

4. Remove the screws (3) from the upper cabinet.

. Upper Cabinet 5.

Flat Cable Remave the platen knob.

6. Raise the front of the upper cabinet, and release

the hooks (4) located at Its rear side and remove
the upper cabinet.

4.2 Printing Mechanism

1. Move the carriage to the right side of the chas-
sis.

2. Remove the ground wire from the left side of the
chassis.

3. Remove the screws (4).

Remave the terminal cover from the paper slot
upper cover.

Screws

[
o e
[=]
a
I

Ground eri

/ 5. Unplug the 2 printhead cables from the connec-
tors an the printhead terminal board.

M - 6. Lift the left side of the chassis, and unplug the
connectors & from the main board under the
— 7 chassis.

T?;@,:_/ ":’V 7. Hold both sides of the chassis frame and care-
/ tully lifi off the printing mechanism from the lower

. Screws A)nnectors Printhead Cable cabinet.
Terminal Cover Printhead Terminal Board
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Hexagonat Screws Red Screws
l\""_] I 17d Jl':l‘ v 1]
@ ; <
a
]
Power Transformer
— | Connactor ©
‘ Hook
Flat Cables ®
Power Transformer AC-Cord Retainer
Assembly \gcrews ®
Primary Power
t ) Board
Nele
Screws B °
/@)
Power Switch Cover
(=)
Screw &

Terminal Cover  paner sior,

2

Connectors
Printhead Terminal Board

Upper Cover

4.3 Main Board

Unplug the 3 flat cables (8 from the maln board. .

Unplug the power transformer connector ©
fraom the maln board.

Remave the 2 red screws and 2 hexagonal
SCrews.

Remaovethe mainboard by releasingthe 10 hooks
starting from right to left.

4.4 Power Transformer Assembly

1.

Remove screw () and the power switch cover
from the lower cabinet.

Remove the AC-cord retainer and the primary
power board from the iower cabinet.

Remove the 6 screws ©).

Remaove the power transformer assembly.

4.5 Printhead

1.

Move the carriage 1o the right side of the chas-
sis.

Remove the terminal cover from the paper slot
upper cover.

Carefully unpiug the 2 printhead cables from the
conhectors on the printhead terminal board.




m

Screws 4. Remove the 2 screws from the printhead.

. 5. Carefully remove the printhead with the 2 print
head cables.
Printhead
Note: The printhead cable cannct be separated from
< i the printhead.
Note: Whenthe printhead is instalied, make sure that
the head gap is correct.

4 6 Timing Belt
. Move the carriage to the right slde of the chas-
sis.

Printhead Cable

Connectors &) 2. Flﬁmore the ground wire from the left side of the
chassis.

3. Remove the screws (4).
Screws

o 4. Remove the terminal cover from the paper slot
upper cover.

Gear Cover-

1

(]
=

]

[
Lp
=)

I

(34

. Unplug the 2 printhead cables from the caonnec-
tors on the printhead terminal board.

6. Lift the ieft side of the chassis, and unplug the
j— connectors (&) from the main board under the

7 v chassis
@ L=
Screws Connectors[ Printhead Cable 7. Remove the chassis from the lower cabinet, and
Terminal Cover Printhead Terminal Board furn over the chassis.

8. Fully loosen the screw on idle pulley bracket.

Idle Pulley Groove

Spring h

9. Remove the timing belt from the carriage drive
gear while pushing the idle pulley bracket.

| / ¢ Y
Pushi rﬂ/ ﬁ 10. Release the bracket hook from the side frame
ushing & T 8 then remove the bracket, idle puiley and the
= o spring.
Hook Timing Belt
Idle Pulley Bracket Carriage 11. Remove the timing belt from the idle pulley.
Limit Screw Drive
Gear 12. Remove the gear cover by relsasing the 4 cover
hoaks.
13. Pull out the timing belt from the groove and
Gear Cover remove it.
,__r .
/ / \ Note: When the timing belt is replaced, movethe car-
riage to the left and then to the right to make

sure there Is na binding in the belt and ribbon

» » - . feed is normal.

Note: When Installing the limit screw, thetap of screw
. g must be flush and then turned one time against
the chassis frame.
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Paper Feed Selector

Plastic Washer
Spring
Clutch Gear

Tractor Position Shit Lever

Eccentric Cam (R)

Eccentric Cam (L)

Head Gap Lever

Screw

4.7 Tractor Assembly

1.

Remove the E-ring from the paper feed selector
shaft.

2. Carefully remove the paper feed selector, clutch

gear, spring and plastic washer.

Note: {fthe paper fead mctor pinion has a flangs, the

clutch gear, spring, and plastic washer are not
ramovabla.

Remove the 2 screws from the both sides of the
tractor assembly.

Pinchthetractorposition shiftievers, and remove
tractor assembly upward.

4.8 Carriage Shaft

1.

2.

©w

Remove the head gap lever (1 screw).

Paosition the eccentric cam (R) to its opening by
puliing the knob part and turning cam clockwise
and remove it.

Carefully slide out the carriage shaft to right.

Set the eccentric cam to previous position when
reinstalling the eccentric cam (R}.

Note: When the carriage shaft is installed, ensure
that the head gap is correct.




5. Adjustment

Head Gap Lever Paper Feed Selector
) e
. F
A
£ . i
. PU1I-.L @
X '
A
De T
ﬂ PUSH
S.
3
¥,
\E+="——'/‘

Head Gap Lever

‘i‘/\o

Adjustment Hole
Projection

Eccentric Cam

Bt

Knob

0.45mm Gauge
(does not pass)

0.4mm Gauge
(does pass)

Ribbon Mask

Fiat Platen

- KX-P1124%

5.1 Head Gap

1. Move the carriage to the center position of the
flatplaten, andloosentwo head fastening screws.

2. Set the head gap lever to the single sheet posi-
tion.

3. Setthe paper feed selector to the 'T PULL" posi-
tion.

4. Set the both of eccentric cams to the center ad-
justment hole.

5. Insert a flat spacer approximately 0.25mm thick
(about 2 sheets of paper) between ribbon mask
and fiat platen, gently push the printhead towards
the platen, tighten two head screws, and remove
spacef.

Note: When sliding the head to the platen, the rear
side of the carriage must be fiushed on sur-
face of carriage guide plate.

6. Adjust the gap between the flat platen and the
printhead for a clearance of 0.4mm-0.45mm by
turning both side eccentric cams.

Upward movement decreases the head gap
clearance, and downward movement increases
the head gap clearance.

Note: The projection of the eccentric cam is released
from the adjustment hole by pulling the knob
part of the eccentric cam. Then, the eccentric
cam is turned for the head gap adjustment-
one step causes 0.035 mm movement. After
adjustment, ensure that the projection is fitted
in the hole.

Note: Use only a round wire feeler gauge of the
specified dimension for this adjustment.

Note: The head gap adjustment is required when
replacing the head, flat platen, carriage, car-
riage shaft and eccentric cams.
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5.2 Print Timing
This adjustment is used for € different speeds. The

print timing Is adjusted using the tollowing proce-
dure:

H I__l 1. Turn on the power switch while holding the FF
| I |—| H switch actuated.

2. Select the print speed by pressing the COLUMN

abnormal switch, and print the "H" pattern by pressing the
SET switch.
‘ Note: The "H" pattern is printed for 4 full lines for
each speed.

3. Check the print timings comparing the “H" pat-
tern from line to line.

. Ifthe print timing is misaligned, adjust it by using
the LF (Movse to right} and FF (Move 1o left)

switches and retry the printing for a final check.

F-Y

normal

Note: Pressing switch moves the line to move in
1/2160 inch Iincrements.

5. Pressthe FUNCTION key ta save the print timing

Into memory. The printer shifts to the nor-
mal print mode.

Note: If the second line of the "H" pattern is shifted
by more than half of an "H" character, check
the printing mechanism is normal before start-
ing adjustment.

10cpi DRAFT
BOcpl GRAPHIC
15¢cpl DRAFT
17cpi DRAFT
10cpl Letter Quality
[717cpi Letter Quality
—prew—L O 3 3 -
| | FONT | DRAFT COURIER PRESTIGE BOLD PS BCRIPT SANS SERIF
|— PITCH 10 12 15 17 20 PS
[ — |FOHMLENGTH} n- 12" 14" 8" ED 124"
f—| LFI 6 8 3 4 75 12
1 ([ OTHERS ) QUIET LEFT MARGIN RIGHT MARGIIH] MACRO 21 | MACRO =2 | MACRO =23
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Gear Gear &
Timing Belt
Neutral /

Gear (D " Hub

Printhead Nose

C:® L:]
Fiat Flaten
©A\ :
O
OO
O flk
. O
Q
—N\

Head Gap Lever

Movement

6.1.4 Ink Ribbon Caasetie Drive Mechanism

This function performs the ribbon feed operation in
accordance with the movement of the carriage. The
ink ribbon cassette drive mechanism is shown in
Figures 1 and 2.

This mechanism gives uniiorm ribbon feed regard-
less of the direction of the carriage movement. H
consists of the timing belt, gear @& , gear F with
the ribbon feed hub and 7 gears.

When the carrlage moves to the right {Fig.1), the
timing belt via gears (& and turns the neutral
gear € clockwise round gear , and then engages
with neutral gear (€ to gear & which turns gear §)
with the hub clockwise via gear €).

Whenthe carriage movestothe left (Fig.2), thetiming
belt via gears ® and turns neutral gear ©
counter-clockwise round gear 8, and then engages
with neutral gear © to gear @ which turns gear

& with the hub clockwise via gears & and (1) .

6.2 Copy Number Selection

Selectionfor the number of copies is made by chang-
ing the distance between the fiat platen and the print-
tiead nose tip. When the head gap lever is operated,
the carriage shaft revolves, moving the carriage for-
ward or backward.




in Guide

P
S/

Head Yoke

6.3 Printhead

The printhead utilizes 24 electromagnets as a driv-
ing source, which causes the pins to strike through
the ink ribbon against the flat platen onto the typing
paper for matrix printing.

The construction of the printhead Is shown beiow.

6.3.1 Power Transmission Mechanism

| Coil The 24 electromagnets set consists of a one piece
‘ yoke and a 24 coll assembly. The armature which
: securses the pins is supported by this yoke.

i 6.3.2 Printhead Pin Operation

1 When a coil assembly is excited by a print signal, the

' armature is drawn in, and the pin secured by the ar-

| . ‘\ r ) mature is guided by the various guides to move in

S Rest Spring the direction of the platen. The pin strikes through

Return Spring \ Armature theribbon tothe paper. Next the return spring maves

Stopper the gfmature and pin from the platen back ta the rest
position.

6.4 Paper Feed Mechanism

A DC pulse motor is used as a paper feed motor. Both continuous paper and single sheet can be fed by
operating the paper feed selector. Continuous paper is loaded on bath left and right sides of the pin belt
on the tractor drive device. Continugus paper is fed from the bottom or rear of the printer. Single sheet is
fed from the front of the printer.

The paper feed mechanism is shown below.

6.4.1 Power Transmission Mechanism

Rotation is transmitted from the puise motor to the clutch gear which turns the middle gear and tractor gear
or idle gear ciockwise. The clutch gear engages with the middle gear which turns the bail shaft drive gear
via the feed roller drive gear, thus the friction roller and paper feed bail roller are turned.

By operating the paper feed selector, the clutch gear is released from the tractor gear or idie gear, thus
preventing the tractor gear or idle gear from turning for the friction paper feed mode.

The tractor drive device with the tractor gear and idie gear can be turned around the tractor guide shaft and
can be latched at the push- and pull-tractor paper feed positions.

Tracior Tractor Guide Shaft Spring

ldle Gear

Middle Gear '

Feed Roller Drive Gear

Clutch Gear
Puise Motor




Paper Guide

Friction Arm

Paper Feed Selector

Friction Arm

‘ﬁnav@\

) Ve
Tractor Gear @ﬂb Ball Roller
ldle Gear
Clutch Gear

Friction
Roller

Continuous Paper
Friction Arm

S—

Clutch Gear

Paper Guide
Friction Roller

0\

Continuous Paper

6.4.2 Paper Feed Mode
(1) Friction Paper Feed Mode

This mode is for feeding single-sheet paper from the
tront of the printer in the friction paper feed position.
By operating the paper feed selector, the clutch gear
is disengaged fram the tractor gear and friction arm
releases the spring loaded ball roiler via the paper
gulde and bail roller shaft to apply pressure to the
friction roller. This enables paper gripping and feed-
Ing with rotation.

{(2) Pull Tractor Paper Feed Mode

This mode Is for feeding a continuous paper from the
bottorn of the printer in the pull tractor paper feed
position.

By operating the paper feed selector, the ciutch gear
engages with the tractor gear via the idle gear which
gives counter-clockwise rotation to the tractor and
the end of friction arm pushes paper guide mechani-
cally attached to bail roller shaft to release bail roller
from friction roller. This enables paper passing
without triction.

(3) Push Tractor Paper Feed Mode

This mode is for feeding a continuous paper from the
rear of the printer by combination of tractor device
and friction paper feed mechanism in the push trac-
tar paper feed positian,

By operating the paper feed selector, the clutch gear
engages with the tractor gear 10 permit tractor rota-
tion and friction arm releases the spring loaded ball
roller via the paper guide and bail roller shatt to apply
pressure to the friction roller.
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. 6.5 End of Paper Detector

A photo interrupter Is used for detecting the paper

out of continucus paper and single sheet feed. ltis
Eriction Roller located under the friction roller. While feeding the

paper, the contact lever touches on surtace of paper
and when paper is out, the contact lever shuts off the
photo-interrupter by breaking light beam.

Continuous Paper

Paper End
Contact Lever

Single-Sheet Paper

Continuous Paper

The leaf switch located on rear side of the paper feed
selector is used to notify the function of tractor feed
Paper Feed Seiector and friction feed. When the paper feed selector is
shifted to frictian mode, the projection of paper feed
selector pushes leat switch to position as friction
modgde.
This leaf switch does not function at pull tractor posi-
tion.

Projection

Leaf Switch
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7. Electronic Circuit Block Diagram
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8. Electronic Circult Descriptions

8.1 Principle of Operation
inthis chapter, the basic aperation of the electronic circuitry of the KX-P1124 multi mode printer is explained.

The KX-P1124 has two switches and one sensor. The home pasition switch sets a reference for the carriage
and is necessary for aligning the first print position. The Friction/Tractor switch detects the way of paper-feed
by Friction aor Tractor. The paper out sensor is for detection of paper end, and prevents printing operation
when the printer is out of paper.

The printer has three drive circuits; carriage spacing motor, paper teed mater and printhead.

The control panel Is composed of switches and LEDs which Indicate the various states of the printer.

Leogic Diagram

|:> Drive I:>Prinl Head

Circuit |

Inter- “~ Control Circuit Carriage
CHOStl <:> face M (CPU) Motor
omputer
P CRoM/RAM| | |Paper Fesd
Motar

L % f

U

Operation Switch

' Indicator Power Supply ‘
Sensor Circuit
Micro Switch

8.2 Circuitry
8.2.1 Power Supply Block
(1) Power and Filter Block

The fuse and {fliters are attached to a single printed circuit board. Primary power enters the power switch
and passes through fuse F501. Absorptlon capacitors (C501, C502 and C503) together with choke{L501),
located near the primary transformer, prevent noise fram entering the ¢ircuit from the power source and
prevent noise from leaving the printar to the power source. As arasult, the printer’s digital circuitry operates
very stably, unaffected by line noise and prevents printer noise from affecting the outside power source.

Rated Voltage input

(at no current load)




(2) Power Circuitry

(a) 36V Switching Regulator Circuit

The AC 38V, pravided from secondary transfarmer, is rectified by a bridge circuit (consisting of D1, D2, D3,
D4) and a stabilized DC voitage (36V) is provided. 1C12(494) is a fixed frequency, pulse width modulation
control circult designed for switching mode power supply control.

Pin 42 is the “Vec” Input terminal and the circuit consisting of R9, R10, D5 and Q4 provides about DC + 20V.
Pin {4 is the “reference voltage" output terminal which provides DC+5V. The switching frequency s
determined by resistor R11 (connected with pin (6)) and capacitor C10 (connected with pin(s)). Usually,
pin (@)ls used for "DEAD TIME CONTROL", but in this circuit It Is used for “SOFT START" when it is power

on.
-36v
Fi @
= — N\ Gs
» RS N o2 L
W 8 ) o p12
RID
o1f o3 g 1 RIS
g‘ 3005388 T | rie Loel o7
M 3] Yee G 9
€ [ TRed "1“2 7 R1E c12 £ Rig
3 3
] I+ 1 24, . fio RI12 ol cy 4
- H
Lt b ce LEE 208 T__"
Tl ae v 14 TEwidh i
n(o]S ns-gcgsﬂ* islie- YTE ¥
02p4 |=|= *ote E: s RZ3
«— Yo C-
re 3 L TP 15-1 L2 (j RZ0
419
[
e RI4 -

o -

5V is provided by switching 36V. Usually IC13 is used as a "Series Regulator®. But in this circuit, IC13 is
used as a switching contral circuit with reference voltage, 5V. The principle of switching is same with that
of circuits which use 1C12. When the output voltage of IC13 is less than the reference voltage, Q6 turns on,
and when it reaches limit voltage, Q6 turns off.

The fixed voltage, about 5V is retained by repeating this operation. The switching frequency is determined
by resistors R25 and R26. it is about 30KHz at 0.5A lpad.

(b) 5V Switching Requlator Clrcuit

-5y

4

Dio

RZ8

»
Mq
-3
2l
-

DIty g CIS




8.2.2 Reset Circuit

The reset circuit is provided to initiallze the single chip CPU [MN18801A(IC1}] and the gate array(1C2).
About 30 msec after the voltage (A)reached at approximately 25V, the reset terminal changes from L to H.
In the initial power-on state, capacitor C32 Is not charged, and IC11 pin (§) (out) is at the L level.

About 30 msec after stabllization of the +5V, IC11 pin (5) changes from L to H. The output of this kind of
delay circuit Is impressed on IC1 and IC2 and the reset operation is performed.

The output of IC11 is at the L level when the voltage drops, such as at current OFF times, causing the charge
accumulated on C32 to be quickly discharged.

Since the CPU cannot control the printhead, carriage motor or paper feed motor during the reset pulse,
each drive transistor array's base is fixed at the L level, by Q7 through RA8, RA10 and RAt1 in order to
prevent these components from moving.

When Q3 is shornted by an aceldent, D13, A99 and R100 detect over-valtage and Q2B turns on and the reset
terminal changes Hto L.

To ICl RESET -36Y
To 1£Z RESEY —¢ -
To [MIZ RESET €——g 1 4 /®
b R4S
’sy lu% ic1 i e ,
5 | gus z Yo
g1 L e of 1 e e d ca0
R99 l «1 3 "‘5:=J \ 3 g
cazl L
7100 cal ni 3

2 -t T
gz8

|
I i
5V ——IT—Jr—

Timing Chart
Power ON Power QFF

P j

sV -1 L.
Y4 I
: o
IC11PInD oV I i N
I b

o {4 r
1.25V _—17( b | +\
I
[
IC11Pin@ oV Ol
i

i

|

I

|

o

ICI11PINE) OV =tk
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8.2.3 CPU, Gate Array and Peripheral Circuit Block

(1) This block diagram consists of the CPU(IC1), Gate Array(1C2), ROM(iC3,4), RAM(IC5) and optional
RAM(ICB). Itreceives the data from the host computer, processes the input from the printhead over-heat
sensor and operation switch and controls the carriage, paper feed motors and the printhead.

ROM contains the operation program, which controls data processing and mechanical function and the
character generator, which determines the appearance of the characters.

Note:

CPU
IC1

AD = AZ0

Al15-

PSEN

DATAD -7

RE

STR 1
STR2

Xl

i

Sensecr
Oparation
Switch

Data in
Status Out

IC4 is vacancy when IC3 (1M bit HOM) is mounted.

iIca 1C4
AD AD
//ADDRESS BUS ‘ '
e it st Lo i dTisd iz, AlS AlS
4 (418 |  rom
OE OE
/ DoO-7 Do7
// —:,'> CE :> CE
J }
—
// ICs (o)
A AD
i vz,
DATA BUS Al2 aan | A4
WE WE
OE 1 OE
/ Jow | C—yowo
CE CE
AS — A5 | latsas A15-
A8
A19
A2D AOM1
ROM2
STR1
STR2
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(2) CPU Functions

. MN18801A Block Diagram

\—-' {f) Strobe Output

(b) Serial interface
Port (3 bit)

{(c) Timer/ Counter
{16blt x 12) {a) CPU (g) Real Time Qutput
Port (4 bit x 2 )

(d) A /D Converter

(h) DMA Cantroller

(e} Handshake interface

() CPU
This biock mainly conslsts of the Program Counter, Arithmetic Logical Unit, and instruction Deccder.
This block fetches the program from the ROM, decodes the instructions, and processes it accordingly.

(b) Serial Interface
This block supports a serial communication interface (synchronous and asynchronous). This biock aiso
has a baud rate generator of up to 9600 baud.

{c) Timer/Counter
This biock consists of twelve 16-bit timers. They are used for generating the timing for the printhead
. and carriage motor.

{d) A/D Converter
in this CPU, 8 bits/4 channel A/D Converters are prepared. Inthis model, one channel is used for sensing
the overheat of the printhead and other channels are used for input of swilches.

{e) Handshake interface
in this CPU, the Centronics Paraliel interface (usually called Handshake Interface} is prepared. The
busy signal to the host computer is generated automatically when recelving the DSTB (data strobe)
signal. And the acknowiedge signal is aiso generated automatically when the busy signal turns to L
level (Ready state).

{f Strobe Output Port
Qriginally this port is used for driving the 9 pins of the print head. But in this model, this port is used
as the output port for the motor enable signal.

{g) Real Time Qutput Port
In this block, 8 channel real time ports are included. These are used for rotating the motor. Especially
4 channel (TO0—TQ3) can drive the motor without software intervention usingthe DMA function. Software
only controls the start and stop of DMA block.

(h} DMA (Direct Memory Access) Controlier
in this CPU, the DMA function is provided. This DMA function is used for driving the carriage mater.
During printing operation, the CPU processes a ot of data. To decrease the CPU load, the DMA function
controls the carriage motor, receiving the start and stop signai from the DMA block. synchronizing the
autput of the timer, which determines motor pulse rate, the DMA block fetches the motor driving pattern

. automatically.




{3) CPU Pin Functions
The CPU has total of 100 pins and an 8MKz Input clock. It controls a 128KB ROM, gate array, BKB RAM,

32KB optional RAM, and an optional interface board. This RAM Is used as an input buffer, line buffer,
bit image buffer, and download area. The CPU pin functions are as follows. (Refer to page 824 for

details.)

8MHz Clock

Address Bus <——

Data Bus<— >
Parallel Data — >

DSTB
BUSY
ACK
ERROR
PE
sLCT
AFXT
PRIME

TxD

RxD

SCK

SIF

Buzzer

Carriage Home
Paper Out
Friction / Tractor

HEE TEETTTH

|

CPU
osC §02
S01
A0— A20 §00
DO—D7 TO4-TO7
TO0-TO3
HS0 -~ HS7
TCIO4
STB TCIO8
BUSY TCIOS
ACK TCIO7
P14
P15 P11
P16 P12
SBD P13
IRQ P10
ADC1
TxD ADC2
RxD ADC3
SW2 ADCO
SBT RESET
E
TCIO1 PSEN
TCIO3 RE
TCIO0 WE

LF Enable
CR Enahle
CR Power Control

—.> LF 4~ Phases
1> CR 4 - Phases

—— STR1
— S8TR2
— POW1
— POW2

1C201 Data Load
1C201 Clock Out
———~ 1C201 Data Qut
On Line

Print Mode

FF

LF / Function
Head Temperature
Reset

rr—
dprer———
—

-—

—— OE (for ROM Access)
— OE (for RAM Access)

— . WE




{4) Gate Array

The gate array(IC2) is a 64 Pin Shrink Dip Package and It consists of five blocks:

(a}) Address Decoder
(b) Power Controller
(c) Port A (12Bit)

(d) Port B (12Bit)

{e) Port C (8Bit)

{5) Gate Array Pin Function

The pin functions are as foliows.

CPU

CPU

CPU @D pin STR1
CPU 49 pin STR2

IC3 Chip Enable
IC4 Chip Enable

1C15 Data in
IC15 Clock
1C15 Chip Select

T

Address

Data

Decode
Signal

Gate Array
() | ==_> 12 bkt out
—>| @ ||
<=
I (@) | =—"> 12bitout
b
® (e) | = > &bt out

Block (a) is the Address Decoder. It Is used for access for ROMs.
Block (b) is the Head Drive Power Control. '
Block (c) is the 12 Bit Qutput Ports, and Head Data of odd-number pins are output.

Block (d) is the 12 Bit Output Ports, and Head Data of even-number pins are output.

Block (e) is the 8 Bit Output Ports, and 3 of the & bits control IC15 and the other bit is not used.

IC2
A8 PAT
| Address |
Al5 PAB
o PA: PAg
A19 PA12| pads
AZ0 —
DO — PB1
‘ [ Data ‘
D7 —  pgq PB8
l PB9
|
STR1 FB12 PB12
STR2
PCO
ROM1 4
ROM2 5
6
PC7
PC3 ROM3
PC2 RAM

bl

Vo

HI

8-7

Head No. 1— No. 15
0dd pin Data

Head No. 17 — No. 23
Odd pin Data -

Head No. 2 — No. 16
Even pin Data

Head No. 18 — No. 24
Even pin Data

Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used




{6) Chip Select Biock

The CPU can access 1o 128K Byte ROM area and 64K Byte RAM area. The CPU generates PSEN signa!

far accessing to the AQM and generates RE and WE signals for accessing to AAM and Gate Array.

The tables below shows the levels of address signais used to select the corresponding memory area.

ROM Memory Map

Type 1
Address Address A16 PSEN Chip Description
(CECIMAL} (HEX)
0 - 64K 00000CH L L RCM (IC3) 64K Byte
OOFFFFH
- 128K 010000H H L ROM (IC4) 64K Byte
DIFFFFH
Type 2
G- 128K DO0000H X L BOM {IC3) 128K Byte
D1FFFFH
Notie: Refer to the Type 1 and Type 2 on the Block Diagram (page 7—1).
RAM Memory Map
IAddress (DEC)jAddress(HEX) AT5 [A15 |A14 [A13[A12[A11[A10] A9 | A8 | A7 - AD Chip Description
C D00000H Lt Not used 256 Byte
256 0007100H LiiLH Nol used =
512 Cl1H]|L [Fead Ddd -8 | &
768 H CIH|H X Head Even 1-8 | &
1024 HiL/|L Head Oda 9-12 , 2K Byte
1280 HIL]|H [Head Even9-12] |
1536 HIHJ[L EEFROM a
1792 00Q7FFH H H H Not used
2048 000800H LIH
H L H1}1 L X Not used 6K Byte
QO1FFFM HH
BK 0O2000H
H L X Not usad 8K Byte
D03FFFM
16K 004000H
H H X Not used K Byte
DOSFFFH
24K 006000H
H H X ol BK Byte
DOSFFFH
32K 008000H s
L X : 32K Byte
64K OFFFFH (Optianal)

X: Irrelevant




8.2.4 Parallel Interface Circuit

The Interface Block receives data from the host computer and generates the appropriate status signals.
The handshake method is described in the following steps.

Process

(1) A STROBE signal is sent from the host computer and is used to set the internal latch of the CPU. At
the same time CPU pin &8 sends a BUSY signal to the host computer_through IC7 pin 40 .

(2) The_ CPU checks the internal latch periodicaily and checks whether a STROBE is sent or not.

{3) If a STROBE signal has been sent, the CPU reads the data from HS ports (HS0 — HS7).
Then the Internal latch is cleared automatically.

(4) When the BUSY signal disappears, an ACK {Acknowledge) signai is sent to the host computer
automatically during the time determined by software.

{5) The CPU then judges the received data as to whether it is a character code, control code or bit image
data and processes the data accordingly.

(6} The CPU pracesses another command (for instance; operation switch state check, motor drive during
print).

Thus the data received by handshake is accomplished.

Timing Chart
Data 1-8 from HOST —J | .
STROBE from HOST
L__J <>
BUSY to HOST (pin &8') — L | Printer — HOST
Handshake
ACKto HOST (pin @5) L]
! LRI A32 £72.23.2+¢

LI w on M

Tty 33 or=
7 L T
ro S | N nasI Icho 99| .y
Afxl S B EWLED ¥ z 3 3] Tha
LT = M PN (OS] SNICRCE P
:;:g:! 8 3 A L2 it . LIH P
SELECT : 2 L > e ris
zmcl! — Sl
BUTT 1l 1D ] I 4 1] BusY
FTICTS Re=T B8 lwsa
LM EsS D 551 s
oRrEe [0 £fuss
ATes [ (1o H nes
LTI e 2{naa
Bt oo
TATA z 38350
TTrD

LTH :f : ’:k EE::l
LT o e T ka7 ;
ua::: s rc
Ga
DRTAS 20 CFu
[TILTE e _",
[omrAy  TORES
OATAZ | (X1
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BusYy eh e 1 4
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RESET O L-’ Fram [C11
ACIOY O——Ty Fram [h|
RE10¥ O—ms Fram (Wi
=S¥ 2l
TMD o=
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8.2.5 Carriage Motor Drive Block

The Carriage motor is driven by the four signals from T00, T01, T02 and T03, which are shifted 90 degrees
from each other.

IC8 pins () and (8)are used to excite one winding (two phases) of the stepping motor, while pins (2) and(@)
excite the other two phases, creating a 2-2 driving system.
The time interval is determined by the CPU's interval counter clock as generated from the CPU’s clock.

This circuit is a chopper drive circult for fixing the amount of the current through the motor during stepping
and has two threshold voltages (VsH, VsL). IC14 compares the voltage drop across R68(R67) which is in
proportion to the current through the motor. For example, when the voltage drop across R68(R67) is larger
than VsH, IC14 is turned off and Q10(Q9) Is turned off, then Q13(or Q12) is turned off. At the same time,
the current through the motor decreases, because the voltage drop across R68(R67) decreases. When this
voltage drop is smaller than VsL, IC14 is turned on, and the current through the motor increases.

The amount of current through the motor is fixed during stepping by repeating this process.
These threshold voltages (VSH, VsL) are able to be changed by SO0s H or L signal according to the print

mode. When the motor Is in the standby state, Q13 and Q12 are turned off, and a holding voltage Is supplied
to the motor through R65 and R66.
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Pulse Rate Chart

‘ Relation between the printing mode and the pulse rate is shown in the chart.
Printing Mode Puise Rate (PPS)
10CP! 960
12CPI 960
DRAFT 15CPI 630
17CPI 480
20CPI 480
10CPI 320
12CPI 320
La 15CPI 320
17CPI 320
20CPI 320

8.2.6 Paper Feed Motor Drive Block

During paper feed, the CPU sets SO2 at the L level and turns on Q8 and Q11. +36V is fed to the motor as
a result. The exciting method by TO4, TO5, TO6 and TO7 is 2-2 driving system and the pulse rate is 380
pulse per second. When paper feed is not done, Q11 is turned off because of SO2's H level signal and a
holding voltage (about 2V) is supplied to the motor through R64.
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8.2.7 Head Drive Block

This block consists of QA3 — 8 and Q14 — 27. QA3 — 8 control each pin and Q14 — 27 control the power
supplied to the printhead.

The CPU sets the data to be printed into PA1 — 12 and PB1 — 12 of IC2(Gate Array). Then the CPU sets the
printing pulse and triggers STR1 and STR2 terminal of 1C2. During this time, the head pin solenoids are
driven by QA3 — 8 accordingly. The power supphed to the printhead is controlied by POW1 and POW?2
through Q14 and Q15. And the power supplied to the printhead Is restricted by the output of POW1 and
POW?2 in the CPU.

PTH is attached In the printhead and is used for detecting overheat of printhead in directly

Timing Chart

|
| |
PA1—-12 and PB1 - 12 X Print Data X
l
|

about
Print pulse (POW1 and POW2) —de usec

Bl -

i
[ about

|
|
!
|
Print pulse (STR1 and STR2) ——L—! 450 psec

3

|
!
|
i
|
I
|
3
1
[

|
}
|
I I
b
oo
o
| |

Printhead Current

Draft about 235, sec
LQ about 225, sec
Image about 245, sec
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Circuit Diagram

CN303,304  CN301,302
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*
8.2.8 Sensor and Switch Circuits
(1) The purpose of the home position switch is to move the carriage to a reference position (home position) ‘

at the left end of the carriage when the power switch is turned on or when a Reset signal is generated.
When the carriage comes to the home position, TCIO1(pin @4') changes from H to L level.

(2) One paper out sensor is provided. When this sensor detects paper out, TCIO3(pin @) changes from
L to H and the LED flashes to indicate paper out status.

(3) if paper feed switch is set to the friction position, TCIO0(pin @3) is L and the CPU does not check paper
out sensor.

po-=-=- .:...1 \
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L wone 5‘: - t ; 3/8 RAl
| SwW208 i 12 i3 J
L___ = 11 = tHOME) a4l o
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iRt &1 1 HIWA IPRPER OUT) 461 ¢ 03
| swes 1 o o
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! i
H CPU
— O
i
I
!

8.2.9 Control Panel
The control panel is composed of 7 switches and 11 LEDs.

(1) The ON LINE switch switches between on-line and off-line, and is input to the CPU(pin 89). This switch
is also used for continuous paper back in the function mode.

(2) The paper feed switch is for one-line paper feed and is input to the CPU(pin g'). This switch is also
used for driving the carriage to the right in the function mode.

(3) The form feed switch is for one page-feed and is input to the CPU(pin 7). This switch is also used for
driving the carriage to the left in the function mode.

(4) The function switch switches between the function mode and the normal operation mode. Inthe function
mode, continuous paper back function and margin sets are availabie.

(5) The power/paper out LED lights when power is turned on and blinks when paper out is detected.
(6) The ON LINE LED displays the on-line status.

(7) Three ROW LEDs and six COL LEDs display print mode by matrix.

8-14
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Circuit Diagram
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8.2.10 Buzzer, EEPROM
(1) Buzzer
The buzzer is housed inside a case on the logic board, it sounds under the following circumstances:

Out of paper state ... sounds for 0.5 second.

Receiving BELL Code ... sounds for 0.5 second.

Oft line state with data remaining in receiving buffer ... sounds repeatedly.
Before the unit starts self test printing ... sounds once.

Overheat ... sounds for 1.0 second repeatedly until the temperature decreases.

IC1
39| CPU

R28
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(2) EEPROM

This IC memorizes the setting such as printer-mode, character set etc.

93C46
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8.2.11 Logic Board Connection Diagram

IC1s mzs%

IC2
PC1
PC3
PC2

PRINTHEAD
CARRIAGE
\} MOTOR
CN7
cNg | | cNto
MAIN BOARD
CONTROL
CN6 CN8<r PANEL
CN1
cu:e(‘r HOME
CN12
FRICTION
T onak / TRACTOR
POWER '
TRANSFORMER CN11 oo
{\ CN5<——J—— SENSOR

HOST COMPUTER




8.3 Explanation of Connectors
8.3.1 Name of Connectars

Connector applications are shown below. For details, refer to tables.

CNt1  : Power Supply * CNB,CN201 : Control Panel
CN2 : Carriage Home Switch CN9,CN303  : Printhead
CN3  : Friction/Tractor Switch CN10,CN304 : Printhead
CN5  : Paper Qut Sensor CN11 : Centronics /O
CN6  : Line Feed Motor CN12 : Optlon /O
CN7  : Carriage Motor CNao1 : Printhead
CN302 : Printhead

8.3.2 Pin Assignment

CN? {Powser Supply) CNE (Line Feed Maotor)

Pin Signal oy In/ Pin Signal i n/
No, Name Description Out Nc. Name Description Cut
1 AC 3oV Fer Main Baard _ 1 LFD Phase D for Line Feed Motor in
2 AC 39v Fer Main Board -_— 2 SLF Line Feed Motor Power Supply Cut
3 AC 10V For Optional Board -_— 3 LFC Phase C for LineFeed Motor in
4 AC 10V For Optional Board -_ 4 LFB Phasa B for Line Fead Motor in

5 SLF Line Feed Mator Power Supply Out
6 LFA Phase A for Line Feed Mctor In
CN2 {Carriage Home Switch)
CN7 (Carriage Motar)
Fin | Signal Description In/
No. Narme Out Pin Signal - in/
No. Name Description Out
1 Sw Carriage Horme Switch In
1 CRD Phase D for CarriageMotor In
2 5G Signal Ground —_—
2 SCR Carriaga Motor Power Supply Out
3 CRC Phase C for Carriage Motor In
4 CRB Phase B for Carriage Mozor In
5 SCR Carriage Motor Power Supply Cut
CN23 (Friction / Tractor Switch) & CRA Pnase A for Carriage Motor "
Pin Signal oot Inf
No. Name Description Out
1 Sw Friction / Tractor Switch In CNa8, CN201 (Control Panel)
2 sG Signal Ground o Pin Signal - In/
9 No, Name Description Out
1 +5V +5V Supply Out
2 DATA IC201 LED Data In Out
3 ClK IC201 Clock Out
CNS (Paper Out Sensor) 4 LOAD 1C201 LED Datz Load Cut
- - 5 8G Signal Ground —_
Fin Sigﬂﬂl Description In/
ho. Name Out & MODE ROW/COLLMN/SET Switch I
1 Anode +5V Supply Out 7 LF LF/FUNCTICN Switch In
2 Collector Paper Qut Sensor In B ON LINE ON LINE Switch in
3 Cathode Signal Ground —_— 9 FF FF Switzh In
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CNg, CN303 (Printhead) CN301 (Printhead)
fin | Signal Description |y Rny Signa Description A
1 FG Frame Ground In 1 FG Frame Ground In
2 FG Frame Ground in 2 FG Frame Ground in
3 H3 Haad Pin 3 Drive In 3 +36V +36VtarPin1,5 Out
4 +38Y +36ViorPin 1,5 Put 4 H3 Head Pin 3 Drive in
S +3BV +36Vtor Pin g, 13 Out 5 H7 Head Pin 7 Drive In
6 | H7 Fead Pin 7 Drive in 6 +38vY +36V for Pin 8, 13 Out
7 H15 Head Pin 15 Drive In 4 H11 Head Pin 11 Drive in
B H11 Head Pin 11 Drive In 8 H15 Head Pin 15 Drive In
9 i Hig Head Pin 18 Drive tn 9 | +38V +36V for Pin 17, 21 | Out
10 +36V +36Vior Pin 17, 21 Ourt 10 | Hig9 Head Pin 18 Drive in
11 + 36V +36V for Pin 20, 24 Out 1 H23 Head Pin 23 Drive in
12 | H23 Head Pin 23 Drive In 12 | +38v +35V for Pin 20, 24 Out
13 H18 Head Pin 18 Drive In 13 H22 Head Pin 22 Drive in
14 H22 Head Pin 22 Drive In 14 | Hi18 Head Pin 18 Dxive in
15 Hi14 Haad Pin 14 Drive . In 15 +3BvY +36V for Pin 12, 16 Out
16 + 36V +36V far Pin 12, 18 Out 16 H14 rHead Fin 14 Drive in
17 + 36V +36ViorPin4, 8 Out 17 H10 Head Pin 10 Drive in
18 H10 Haad Pin 1Q Driva in 18 + 36V +36VfiorPin 4, 8 Out
19 H2 Head Pin 2 Drive In 19 HbE Head Pin & Drive In
20 | He Head Pin 6 Drive In 20 | K2 Head Pin 2 Drive In
CN10, 304 (Printhead) CN302 (Printhead)
] | 50| [R]_ e | &
21 5G Signal Ground _— 21 OHP Overheat Protector in
OHP COverheat Protector In 2 | 5G Signal Ground -
23 | Hs Head Pin 5 Drive In 23 | H1 Head Pin 1 Drive in
24 | Hi Haad Pin 1 Drive In 24 | Hs Head Pin 5 Drive In
25 | Ho Head Pin & Drive in 25 +36V +36Vior Pin 3, 7 Out
28 +36V +36ViorPin3, 7 Out 26 | Hg Head Pin 8 Drive in
27 +36V + 36V for Pin 11, 15 Out 27 | Ht3 Head Pin 13 Drive In
28 | Hi13 Head Pin 13 Drive In 28 +36V +36V for Pin 11, 15 Out
25 H21 Head Pin 21 Drive in 28 H17 Head Pin 17 Drive In
30 Hi7 Head Pin 17 Drive In 30 H21 Head Pin 21 Drive In
31 H24 Head Pin 24 Drive in 3 + 36V +36V for Pin 19, 23 Out
32 | +asv +36V tor Pin 19, 23 Cut 32 | H24 Head Fin 24 Drive In
33 + 36V +36V for Fin 18, 22 Out 33 H20 Head Pin 20 Crive in
34 Hz20 Head Pin 20 Drive In 34 +36V +36V for Pin 18, 22 Out
3 | M2 Head Pin 12 Drive In 35 | Hie Head Pin 18 Drive In
36 | Hi6 Head Pin 16 Drive in 26 | H12 Head Fin 12 Drive In
37 | H8 Head Pin B Drive In 37 +38V +36V for Pin 10, 14 Cut
3B +36V +36V for Pin 10, 14 Cut 38 H8 Head Fin 8 Drive In
35 +36V +36Vfor Pin2, 6 Qut 32 | H4 Head Pin 4 Drive In
40 | He Head Pin 4 Drive In 40 | +38v +36Vfar Pin 2, 6 Out




CN11 (Cerv orics 1/0)

CN12 (Option 1/Q)

- KX-P1124

No | “Pmhot | Name Descrigon | o | | Ko, | Name Desenption S
1 19 sTB Sirobe In 1 | AC OV AL 10V for Serial Option
2 20 DATA1 Paraiiel DATA 1 In 2 AC 10V AC 10V for Serial Option
3 2 DATA 2 Paraiiel DATA 2 in 3 8G Signal Ground
4 DATA 3 Parailel DATA 3 In 4 8G Signal Ground
5 23 DATA 4 Paraile] DATA 4 iﬂd_i _75 SIF Check of Option Board In
6 24 DATA S Parallsl DATA S b 6 AFXT Auto Feed XT in
7 25 DATAS | ParalleiDATAE | = || 7 | sLoT Select Out
8 26 DATA7 | Parallel DATA7 n B | PE Paper End Out
9 Z DATA B Parallel DATA 8 In 8 | ERROR Errar Out
10 28 ACK Acknowledge Cut 10 | BUSY Busy Out
11 2 BUSY Busy Cut 11 | ACK Acknowiedge Cut
12 PE Paper End Cut 12 | PRIME Prime in
13 SLCT Salect Out 13 | 578 Strope in
14 AFXT Auto Feed XT In 14 | +8v +5V Supply Out
15 —— —_— 15 | +5V +5V Supply Qut
16 5G Signa! Ground —_— 16 |- TxD Tranamitted Data Cut
17 FG Frame Ground —_— 7 | DATAS Paralial DATA B in
18 +5V +5V Out 18 DATAT Paraite!l DATAT in
31 30 PRIME Prime In 18 DATA G Paraliel DATA B in
a2 ERAROR Error Out 20 | DATAS Paraliel DATA S in
a3 SG Signal Ground —_— 21 DATA 4 Pareliel DATA 4 In
34 . 22 | paTA3 Parallel DATA 3 [oin
as — 23 | DATA 2 Parallel DATA 2 in
36 _— — 24 DATA 1 Paraliei DATA 1 In
25 | RESET Feset 1o Option Qut
26 SCK Serial Clock In
27 | RxD Racsived Data In
28 Not Used
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8.6¢ 9. Parts List and Lubrications

(Mai

. Notes: 1. important safety notice.
= Components identified byﬁ_\mark have special characteristics important for safety.
[_: When replacing any of these components, use only manufacturer’s specified parts.
°§f"§f“§ 2. The S mark is for service standard parts and may differ from production parts.
P 3. The * mark is available during the production period only.

tii 9.1 Cabinet

= Lubrication =
% PJOL-SG3451




 KX-P1124%

9 9.4 Chassis

% PJOL-SG3451
¥r OL-K1879
& OL-G948P




9.5 Main Board
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