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I. INTRODUCTION 

The Daisy Wheel P r i n t e r  DWP-220 i s  a s e r i a l  impact p r i n t e r  c o n s i s t i n g  of 
e l e c t r o n i c  c i r c u i t r y  and mechanical  p a r t s .  
The e l e c t r o n i c  c i r c u i t r y  i n c l u d e s  s e v e r a l  m i c r o p r o c e s s o r s  which c o n t r o l  t h e  
p r i n t i n g  o p e r a t i o n s .  The mechanical  s e c t i o n  i n c l u d e s  v a r i o u s  motors and the 
p r i n t  wheel hammer. Each mechanism i s  d r i v e n  by an i n d i v i d u a l  motor o r  
magnet . 
Because t h e  DWP-220 uses  a h i g h  r a t i o  of e l e c t r o n i c  c i r c u i t r y  € o r  p r i n t i n g  
c o n t r o l ,  t h e  v a r i o u s  mechanisms have been s i m p l i f i e d ,  r e s u l t i n g  in a 
reduced number of ad jus tmen t s  and easy  maintenance.  
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11. CONFIGURATION 

1. Outline 

[ ~ o n f i g u r a t i o n l  

Line  Feed Motor 

Power Supply Unit  

Space Motor v\; 

Figure  1 

1-1. Mechanical Section 

The mechanica l  s e c t i o n  i s  r e s p o n s i b l e  f o r  a l l  the P r i n t e r ' s  mechanical  
o p e r a t i o n s .  Each mechanism has an i n d i v i d u a l  d r i v e  motor o r  magnet. 

Mechanical 
Sect ion Se lect ion Motor 

Hammer Magnets 

Space Motor I 
r 

- Paper Feeding Line Feed Motor 

Ribbon Feed Motor 

Figure  2 
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1-2. Electronic Circuitry 

- 
Analog 
Circuits 

. 

The e l e c t r o n i c  c i r c u i t r y  i n c l u d e s  two m i c r o p r o c e s s o r s  which c o n t r o l  t h e  
mechanics and t h e  p r i n t e r  i n t e r f a c e .  
The e l e c t r o n i c  c i r c u i t r y  b a s i c a l l y  c o n s i s t s  of a n a l o g  c i r c u i t s  t o  c o n t r o l  
t h e  motors and magnets and d i g i t a l  c i r c u i t s  t o  c o n t r o l  t h e  p r i n t e r  
i n t e r f a c e  l o g i c .  

Select ion Drive Se lect ion Motor 

Digit  a1 CPU Group E l e c  t ronic 
Circuitry Circuits  

- Hammer Drive Hammer Magnet 

- Space Drive Space Motor 

External 
Devices In t e r f ace  

Line Feed Line Feed 
Drive Motor 

Ribbon Feed Ribbon Feed 
Drive Motor 

Figure  3 
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1-3. Specifications 

P r i n t i n g  Speed. ............. 
C a r r i a g e  Return Speed.. ..... 
Line  Feed Speed ............. 
P r i n t i n g  P i t ch . . . . . . . . . . . . . .  
L ine  Feed P i t c h  ............. 
Font . . . . . . . . . . . . . . . . . . . . . . . .  

Wheel . . . . . . . . . . . . . . . . . . . . . . .  

C h a r a c t e r s  pe r  L ine  ......... 
P r i n t  Wheel L i f e . . . . . . . . . . . .  

Ribbon L i fe . . . . . . . . . . . . . . . . .  

I n t e r f a c e s  
I n t e r f a c e s . . . . . . . . . . . . . . .  
Code. . . . . . . . . . . . . . . . . . . . .  

Data . . . . . . . . . . . . . . . . . . . . .  

Data Format.. ............ 

Para1 le1  I n t e r f a c e  

S e r i a l  I n t e r f a c e  

Temperature Ranges 
Opera t ing  ................ 

Opera t ing  ................ 
Sto rage . . . . . . . . . . . .  ...... 
Weight ................... 

Sto rage . . . . . . . . . . . . . . . . . .  
R e l a t i v e  Humidity 

Paper 

S ize . . : . . . . . . . . . . . . . . . . . .  

R ibbon . . . . . . . . . . . . . . . . . . . . . .  
S i ze . . . . . . . . . . . . . . . . . . . . . . . .  

Power Requirements .......... 

20 c h a r a c t e r s  pe r  second ( t y p i c a l )  
1200 m s  p e r  13.6 inches  
1 inch  p e r  second 
1/10 i n c h )  1/12 i n c h ,  P r o p o r t i o n a l  s p a c i n g  
1 / 6  i n c h ,  1/8 i n c h ,  1/12 inch  
100 c h a r a c t e r  p o s i t i o n s  on a S i n g l e  Daisy 
P r i n t  Wheel 
Cour i e r  10 (Ca t .  No. 26-1230) 
Le t t e r  Go th ic  12 (Cat .  No. 26-1231) 
Venezia P.S. ( C a t .  No. 26-1232) 
136 c h a r a c t e r s  i n  10 p i t c h  mode 
163 c h a r a c t e r s  i n  1 2  p i t c h  mode 
10 m i l l i o n  c h a r a c t e r s  (V-shaped mono-mold 
p r i n t  wheel)  
Nominal 340,000 c h a r a c t e r s  ; may va ry  
a c c o r d i n g  t o  t h e  t e x t  p r i n t e d  
( M u l t i - s t r i k e ,  carbon r i b b o n )  

P a r a l l e l / S e r i a l  
Modified ASCII 

8 p a r a l l e l  d a t a  and 1 s t r o b e  

S t a r t  b i t :  1 b i t  
Data b i t :  8 b i t s  
S top  b i t :  1 o r  2 b i t s  

+41 t o  + 95zF (+ 5 t o  +35zC) 
-40 t o  +158 F (-40 t o  +70 C) 

20 - 90% RH (Non-condensing) 
5 - 95% RH (Non-condensing) 

2 
T o t a l  we igh t :  36 pound / f t  max. 
(127.8 grams/m rnax.) 
One p ly :  82pounds / f t  max. 
(40 grams/m rnax.) 
Width: 16.5 inches  max. (420 mm max.) 
Length: 3.33 inches  min. (84.7 nun min.)  
M u l t i - s t r i k e ,  carbon r i b b o n  ( C a t .  No.26-1299) 
6.65" x 24.37" x 13.35" 
169 mm x 619 mm x 339 mm (HWD) 
120 VAC, 50/60 Hz, 60 W t y p i c a l  

2 

Op t iona l  b i d i r e c t i o n a l  t r a c t o r  is  a v a i l a b l e  (Ca t .  No. 26-1444). 
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2. Mechanical Section 

The mechanica l  s e c t i o n  performs a v a r i e t y  of mechanica l  f u n c t i o n s .  

2-1. Carriage Assembly 

The c a r r i a g e  assembly c o n s i s t s  of t h e  c h a r a c t e r  s e l e c t i o n ,  p r i n t i n g ,  and 
r ibbon  feed  mechanisms. 

(1) Character selection mechanism 
The c h a r a c t e r  s e l e c t i o n  mechanism uses  a s e l e c t i o n  motor t o  t u r n  t h e  
p r i n t  wheel .  
To s e l e c t  a c h a r a c t e r  on t h e  p r i n t  wheel ,  t h e  c u r r e n t  p r i n t  wheel 
p o s i t i o n  is compared wi th  t h a t  of t h e  nex t  c h a r a c t e r  t o  be p r i n t e d .  
The p r i n t  wheel r o t a t i o n  d i r e c t i o n  and t h e  number of s t e p s  r e q u i r e d  
a r e  de t e rmined ;  t h e n ,  t h e  s e l e c t i o n  motor is s t a r t e d .  
The p r i n t  wheel r o t a t e s  t o  t a k e  t h e  s h o r t e s t  pa th  and consequent ly  
never  r o t a t e s  more than  180 . 
An example of t h e  p r i n t  wheel o p e r a t i o n  i s  g iven  below. 

0 

Example: P r i n t i n g  c h a r a c t e r s  Q and 0 a l t e r n a t e l y .  

Assume t h a t  c h a r a c t e r  Q i s  a t  t h e  hammer 
p o s i t  i o n .  

Hammer Pos i t  i o n  

" 0 1 1  1. To p r i n t  0, t h e  p r i n t  wheel is  tu rned  
fou r  p e t a l s  c lockwise  by t h e  
s e l e c t i o n  moto r ,  t o  p l a c e  0 under t h e  
hammer. The c h a r a c t e r  e lement  0 is 
then  s t r u c k  by t h e  hammer. ( F i g u r e  
4 - a 4  4-b) 

/ CW (Clockwise)  D i r e c t i o n  

F igu re  4-a 

2 .  To p r i n t  Q n e x t ,  t h e  p r i n t  wheel is  
Hammer Pos i t  i o n  tu rned  f o u r  p e t a l s  coun te rc lockwise  

by t h e  s e l e c t i o n  motor ,  t o  p l a c e  Q 
under t h e  hammer. The c h a r a c t e r  
element Q i s  then  s t r u c k  by t h e  
hammer. ( F i g u r e  4-b -* 4-a) 

1 

Figure  4-b 

- 5 -  



(2) Printing mechanism 
The p r i n t i n g  mechanism p r i n t s  t h e  c h a r a c t e r s  on t h e  p r i n t  wheel by 
impact ing them a g a i n s t  t h e  ink  r ibbon  w i t h  a hammer. 
To p r i n t  a c h a r a c t e r ,  t h e  c h a r a c t e r  s e l e c t i o n  mechanism p l a c e s  t h e  
p r i n t  wheel a t  t h e  d e s i r e d  c h a r a c t e r  p o s i t i o n .  Next, t h e  hammer 
magnet i s  e n e r g i z e d ,  which p r o p e l s  t h e  hammer toward t h e  p l a t e n .  
A f t e r  p r i n t i n g ,  t h e  hammer i s  r e t u r n e d  t o  i t s  o r i g i n a l  p o s i t i o n  by a 
r e t u r n  s p r i n g  and s topped by t h e  r e t u r n  damper. 

Magnet 

& 

P l a t e n  I- 
P r i n t  Wheel 

Card Holder 

Damper 

S p r i n g  

F i g u r e  5 

(3) Ribbon feed mechanism 
The r ibbon  feed mechanism, which is 
d r i v e n  by t h e  r ibbon  f eed  moto r ,  f e e d s  
t h e  r ibbon  w i t h i n  t h e  r ibbon  c a r t r i d g e  
v i a  i d l e  and d r i v e  g e a r s .  
A s p r i n g  l o c a t e d  on t h e  bottom s i d e  of 
t h e  feed p l a t e  engages t h e  r ibbon  
c a r t r i d g e  feed g e a r  a g a i n s t  t h e  feed 
p l a t e .  
The r ibbon  feed motor t u r n s  
co un t e r c l o  c kw i s e . Feed P l a t e  

Ribbon Feed Gear 

Ribbon Feed Motor 

F i g u r e  6 
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2-2. Frame 

The frame s u p p o r t s  t h e  c a r r i a g e  assembly movement and paper feed 
mechanisms. 

(1) Carriage assembly movement mechanism 
The c a r r i a g e  assembly movement mechanism i s  d r i v e n  by t h e  space motor 
and moves t h e  c a r r i a g e  assembly h o r i z o n t a l l y .  
The space  motor r o t a t i o n  t o r q u e  is t r a n s f e r r e d  t o  t h e  c a r r i a g e  
assembly by t h e  space wire .  

.e P u l l e y s  

S p r i n g ,  Tension Cam 

The w i r e  c o n v e r t s  t h e  space  motor 
r o t a t i o n  t o  a h o r i z o n t a l  movement. 

F i g u r e  8 

The s i d e  p u l l e y  i s  h e l d  under t e n s i o n  by 
a s p r i n g  and cam t o  ho ld  t h e  space wire  
t a u t .  

S p r i n g ,  Tens 

Tension Cam 

F i g u r e  9 
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(2) Paper feed mechanism 
The paper  f eed  mechanism is d r i v e n  by 
t h e  l i n e  feed motor .  Torque from t h e  

P l a t e n  Assembly motor g e a r ,  which is d i r e c t l y  connected 
P l a t e n  P u l l e y  t o  t h e  moto r ,  is  t r a n s f e r r e d  t o  t h e  

p l a t e n  p u l l e y  v i a  an i d l e  g e a r  and b e l t ,  
and then  t o  t h e  p l a t e n .  
The paper  can be f ed  e i t h e r  forward o r  
backward by c o n t r o l l i n g  t h e  motor 
r o t a t i o n  d i r e c t i o n .  

Line Feed B e l t  

Line Feed Motor 

F i g u r e  10 

3. Drive Components 

The DWP-220 h a s  f o u r  motors  and t h r e e  magnets which c o n s t i t u t e  t h e  d r i v e  
components . 

3-1. Motors 

i Selection 

Space 1 
L i n e  Feed 

Ribbon Feed 

Steppe r  motor 
( r o t a t e s  c lockwise  o r  
coun te rc lockwise )  
S t e p p e r  motor 
( r o t a t e s  c lockwise  o r  
c o u n t e r c l o c k w i s e )  
S teppe r  motor 
( r o t a t e s  c lockwise  o r  
c o u n t e r c l o c k w i s e )  
S t e p p e r  motor 
( r o t a t e s  c o u n t e r c l o c k w i s e )  

F i g u r e  11 

These s t e p p e r  moto r s  are  d r i v e n  by 
e x c i t a t i o n .  

s i n g l e / d o u b l e  phase o r  double  phase 
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(1) Selection and space motors 
The s e l e c t i o n  and space  motors are d r i v e n  
e x c i t a t i o n .  

+ 3 0 V H  

r--- ---- 1 
I I 

I 
I 

SEL A 
( S P )  

SEL B 
(SP)  

SEL C 
( S P )  

SEL D 
( S P )  

Energized 
phase  

- 

A * D  A A .  B a B - C  C 

F igu re  12 

I A  I 
- M o t o r  

D r i v e  
SpA-SpD .t C i r c u i t  +F'l I C 

I 

D I  . L ------- -I 

8 2 4 3  

I 

The s e l e c t i o n  and space  motors  can r o t a t e  

by s i n g l e / d o u b l e  phase 

C - D  D A - D  A 

e i t h e r  c lockwise  o r  
coun te rc lockwise .  The d i r e c t i o n  of r o t a t i o n  can be s e l e c t e d  by t h e  
SEL(SP)A t o  SEL(SP)D p u l s e s ,  w h i l e  t h e  motor r o t a t i o n  speed can be 
c o n t r o l l e d  by changing t h e  p u l s e  wid ths  of SEL(SP)A t o  SEL(SP)D. 

+30W 
C a r r i a g e  A s s e m b l y  

-1 ~ ___ ----- 
SEL MODE I I 
SELA-SELD I Select  i o n  I Motor c M o t o r  

D r i v e  I 

t C i r c u i t  ";;r"'I 
I 

I 
I C  

I 
8751 

SEL HONE 

Space 
Motor 

F i g u r e  13 
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(2 )  Line feed and ribbon feed motors 
The l i n e  feed and r ibbon  f eed  motors  are d r i v e n  by double  phase 
e x c i t a t i o n .  

c 

8751 

Energized 
phase 

8243 

I 

- 
A . B  

The l i n e  f eed  motor can r o t a t e  e i t h e r  c lockwise o r  coun te rc lockwise  
and t h e  d i r e c t i o n  of r o t a t i o n  can be s e l e c t e d  by t h e  LFA and LFB 
p u l s e s .  
The r ibbon  f eed  motor only r o t a t e s  coun te rc lockwise .  

+30V 

1 
LF DRV 

LFA,  B 

1 
I 
I 

----c I 

r-------- 

I 
I A  Motor 

I - 
B I  L ------- .A 

Ribbon Feed Mot 
- 

:or 

F i g u r e  15 
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3-2. Magnets 

+ 

Hammer Solenoid 1 

r--1 
I I 

Magnet 
Drive 
C i r c u i t  

4 i i  
L-,J 

Figure  16 

The s o l e n o i d  magnets perform p r i n t i n g  o p e r a t i o n s .  

(1) Hammer drive 
The hammer magnet can be d r i v e n  i n  7 
wheel c h a r a c t e r .  

s t a g e s  a c c o r d i n g  t o  t h e  p r i n t  

------D 

F i g u r e  17  
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4. Power Supply and Power Supply Monitoring 

DC v o l t a g e  

The DWP-220 DC v o l t a g e s  are s u p p l i e d  by t h e  power supply u n i t .  This  power 
supply u n i t  is  monitored by a power monitor  c i r c u i t  when t h e  P r i n t e r  i s  
powered on,  when it is p r i n t i n g ,  and when power f a i l u r e s  occur .  

To le rance  D e s t i n a t i o n  *iv + l o %  
~ - 5  

1 D i g i t a l  c i r c u i t s  
I 

Analog c i r c u i t s  and magnet h o l d  c i r c u i t s  

Motor h o l d  c i r c u i t s  

+ 30 VH Motor d r i v e  c i r c u i t s  

Table  1 

4-2. Power Supply Monitoring 

Circuit m 
Select  ion 

Line Feed 
Motor Drive 

7 w Space,Ribbon/ 
SPO 

- 

Hammer 
Magnet Drive 

pCPU RESET 

+ 3 0 V H  -12b +5VHI  I 

Figure  18 

The mic roprocesso r  i s  reset  when t h e  DC power i s  a p p l i e d .  When an e r r o r  
occur s  i n  t h e  DC power s u p p l y ,  t h e  s e l e c t i o n  and space  motor d r i v e r s  are 
d i s a b l e d .  
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111. CIRCUIT DESCRIPTION 

1 .  General 

The p r i n t e r  c i r c u i t r y  i s  s e p a r a t e d  i n t o  t h r e e  b l o c k s ,  as shown below. 

Printer 

Circui ts  

Interface 
Control 
Circuits 

Motor/ 

c i r c u i t s  

n n 

U U 
F i g u r e  19 

A. Interface control 
The i n t e r f a c e  c o n t r o l  c i r c u i t s  c o n t r o l  s i g n a l  t r a n s f e r s  t o  and from an 
e x t e r n a l  d e v i c e  and ,  a t  t h e  same t i m e ,  t r a n s m i t  d a t a  t o  t h e  p r i n t e r  
sequence c o n t r o l  c i r c u i t s .  

B. Printer sequence control 
The p r i n t e r  sequence c o n t r o l  c i r c u i t s  c o n t r o l  t h e  o p e r a t i o n  of motors  
and magnets as s p e c i f i e d  by t h e  d a t a  r e c e i v e d  from t h e  i n t e r f a c e  c o n t r o l  
c i r c u i t s .  

C. Motor/Magnet drive 
The motor/magnet c i r c u i t s  a c t i v a t e  and d r i v e  the motors  and magnets as 
d i r e c t e d  by t h e  p r i n t e r  sequence c o n t r o l  c i r c u i t s .  

- 13 - 



2. Interface Descriptions 

- 
ON OFT hr 

NO 

1 SERIAL INTERFACE PARALLEL INTERFACE 

4 AUTO NL INVAUD AUTO NL VAUD 

5 SELF TEST VAUD S 5 F  TE5T INVAUD 

BIDIRECllONAL BlOlRECllONAL 
MOOE INVAUD MODE VAUD 

The DWP-220 i s  p rov ided  w i t h  p a r a l l e l  and s e r i a l  i n t e r f a c e s  which are 
s e l e c t e d  by means of D I P  Switch No. 1 l o c a t e d  on t h e  l e f t - h a n d  s i d e  a t  t h e  
rear of t h e  p r i n t e r .  
The D I P  Swi t ches  are  OFF when set  t o  "OPEN". 

OFF 
ON 
OFF 
ON 

OFF 
OFF 
ON 
ON 

I OPEN l°Fi 

lo no 0 001 
OH 

1 2 3 4 5 6  

SW NO. 

Figure  20 

[Function of the DIP Switches] 

Interface Select: No. 1 
This  swi t ch  s e l e c t s  t h e  i n t e r f a c e  t o  be used. When se t  t o  OFF, t h e  
Parallel i n t e r f a c e  i s  s e l e c t e d .  When ON, t h e  Serial i n t e r f a c e  i s  
s e l e c t e d .  

Serial Baud Rate: No. 2 and No. 3 
These s w i t c h e s  se lec t  t h e  S e r i a l  Baud Rate. For baud ra tes  of 600 ,  1200, 
2400, o r  4800,  se t  b o t h  swi t ches  t o  t h e  a p p r o p r i a t e  p o s i t i o n s ,  as i n d i c a t e d  
i n  Table  2 .  

4800 
2400 
1200 
600 

Table 2 

Note: When you f i r s t  unpack your  DWP-220, both s w i t c h e s  (No. 2 and 3 )  a r e  
set  t o  t h e  ON p o s i t i o n .  

New Line: No. 4 
When t h e  P r i n t e r  r e c e i v e s  a c o n t r o l  code 13 ( t h e  C a r r i a g e  Return c o d e ) ,  
t h i s  swi t ch  s e l e c t s  e i t h e r  C a r r i a g e  Return w i t h  L ine  Feed o r  C a r r i a g e  
Return o n l y .  Normally,  y o u ' l l  l e a v e  t h i s  swi t ch  i n  t h e  OFF p o s i t i o n  (CR + 
LF)@ For some a p p l i c a t i o n s  ( e . g . ,  when you a r e  u s i n g  t h e  P r i n t e r  w i th  an 
I B M  PC, TANDY 1200,  o r  TANDY 1000, which a u t o m a t i c a l l y  sends LF a long  
wi th  CR), se t  i t  t o  ON (CR o n l y ) .  
You can a l s o  s e l e c t  CR + LF o r  CR on ly  v i a  s o f t w a r e  (27 21/27 22 code 
sequence) .  However, once you change t h i s  f u n c t i o n  v i a  s o f t w a r e ,  you must 
t u r n  t h e  P r i n t e r  power OFF t o  u se  t h i s  D I P  Switch.  

- 14 - 



Self-Test: No. 5 
Switch No.5 i s  used t o  check t h e  P r i n t e r  f u n c t i o n s  and i s  e f f e c t i v e  on ly  
when t h e  P r i n t e r  is  OFF-LINE. S e t  t h e  swi t ch  t o  ON, a f t e r  making s u r e  
t h e  f r o n t  cover  is  c l o s e d ,  and t h e  s e l f - t e s t  o p e r a t i o n  w i l l  beg in .  I f  t h e  
f r o n t  cover  i s  opened d u r i n g  t h e  o p e r a t i o n ,  t h e  s e l f - t e s t  s t o p s .  When se t  
t o  OFF, t h e  P r i n t e r  i s  i n i t i a l i z e d  i n  OFF-LINE mode. 

7 
DATA 1 

DATA 2 

DATA 3 

DATA 4 

DATA 5 

DATA 6 

DATA 7 

DATA 8 

c 

4 

4 

4 

4 

4 

4 

I 

STROBE 
4 

J 

The f o l l o w i n g  f u n c t i o n s  w i l l  be t e s t e d :  
S e l e c t i o n  ( p r i n t  wheel p o s i t i o n  s e l e c t i o n ) .  
Spacing (one l i n e  of H ' s  i s  p r i n t e d ) .  
The r e v i s i o n  number of b u i l t - i n  ROM i s  p r i n t e d .  
A l l  c h a r a c t e r s  are p r i n t e d .  

f 

\ 

Print Direction: No. 6 
This  s w i t c h  s e l e c t s  t h e  p r i n t  d i r e c t i o n .  When t h i s  s w i t c h  i s  se t  t o  OFF, 
b i d i r e c t i o n a l  p r i n t i n g  is s e l e c t e d .  When set t o  ON, u n i d i r e c t i o n a l  
p r i n t i n g  i s  s e l e c t e d .  P r e c i s e  v e r t i c a l  a l ignment  f o r  t a b l e s  , c h a r t s ,  e t c .  , 
i s  ach ieved  v i a  u n i d i r e c t i o n a l  p r i n t i n g .  However, i f  you want f a s t e r  
p r i n t i n g ,  s e l e c t  b i d i r e c t i o n a l  p r i n t i n g .  

2-1. Parallel  Interface 

2-1-1. Input Signal System Diagram 

COMPUTER PRINTER 

F i g u r e  21 
Note: Ground no t  shown. 

[Description of Each Input Signal] 

(1)  DATA LINES (DATA 1 - DATA 8) 
8 i n p u t s  p rov ide  i n f o r m a t i o n  f o r  p r i n t i n g .  The P r i n t e r  w i l l  i g n o r e  any 
i n v a l i d  code s e n t  from t h e  computer.  
STROBE" i s  a sampling s i g n a l  f o r  d a t a  l i n e s ,  p r o v i d i n g  i n s t r u c t i o n  
s i g n a l s  f o r  p r i n t i n g .  
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2-1-2. Output Signal System Diagram 

PRINTER 

7 1 
BUSY t 

c 

c 

c 

OUT OF PAPER 

BUSY COMPUTER 

ACK 

FAULT 

~ 

Note: Ground no t  shown. 

[Description of Each Output Signal] 

Figure  22 

(1) BUSY 
Busy Cond i t ion :  Data is i n  b u f f e r  

I n i t i a l  s t a t e  
O f f - l i n e  mode 
E r r o r  s t a t e  
Ribbon f a u l t  s t a t e  
Cover open s t a t e  

Ready c o n d i t i o n :  States  o t h e r  t han  t h e  s i x  above 

(2) OUT OF PAPER 
No f u n c t i o n .  This  l i n e  is  always a "0" s i g n a l .  

(3) BUSY* 
This  s i g n a l  is t h e  l o g i c a l  i n v e r s e  of  BUSY. 

(4) ACK* 
This  s i g n a l  i n d i c a t e s  t h e  P r i n t e r  i s  no longe r  busy.  

( 5 )  FAULT* 
This  s i g n a l  i n d i c a t e s  t h e  P r i n t e r  i s  i n  an e r r o r  c o n d i t i o n ,  i n  a r ibbon  
f a u l t  s t a t e ,  i n  a cover  open s t a t e ,  o r  i n  an o f f - l i n e  c o n d i t i o n .  

2-1-3. Interface Signal Pin Assignments 

Pin18 Pin1 

Pi n36 Pin19 

Figure  23 
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Pin 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Signal Name 

STROBE 
DATA 1 
DATA 2 
DATA 3 
DATA 4 
DATA 5 
DATA 6 
DATA 7 
DATA 8 
ACK 
BUSY 
OUT OF PAPER 
BUSY 
GND 
GND 
GND 
GND 
+5 VDC 

- 

Pin 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

Signal Name 

GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
N.C 
FAULT 
GND 
N.C. 
N.C. 
N.C. 

Table 3 
Notes: 1) N . C .  p i n s  are p u l l e d  up t o  +5 VDC through a lOkohm r e s i s t o r .  

2 )  Pin 18 p r o v i d e s  +5 VDC t o  t h e  h o s t  computer ( l e s s  t han  80mA of 
c u r r e n t ) .  

2-1-4. Input/Output Interface T i m i n g  Consideration 

DATA LINE 

DATA 1 - 8 

- 
A C K  

F i g u r e  24 +--I 
T1: 0 ps M I N .  
T2: 1.5 ps + 0.5 ps 
T3: 0 < 1 p; 
T4: 0 ps M I N .  
T5:  3ps  
T6: 5ps  

Note: It t a k e s  BUSY a maximum of 5 seconds t o  ra i se  t o  t h e  "Low" l e v e l  a f t e r  
Power On. (The C a r r i a g e  i s  a t  t h e  r i g h t  edge.)  

- 1 7  - 



2-2. Serial Interface 

2-2-1. Input Signal System Diagram 

DATA 

PRINTER COMPUTER 

Note: Ground no t  shown. 

F igu re  25 

[Description of Each Signal] 

(1) The Data s i g n a l  f o r  a c t u a t i n g  t h e  P r i n t e r  i s  s e n t  from t h e  computer i n  t h e  
format shown below: 

8 b i t s  1 or  2 b i l s  

DATA B I T  STOP B I T  
B I T  

Figure  26 

( 2 )  SBUSY 
This s i g n a l  is t h e  same as BUSY used i n  t h e  p a r a l l e l  i n t e r f a c e .  Refer  t o  
p a r a l l e l  i n t e r f a c e ,  under o u t p u t  s i g n a l .  

2-2-2. Interface Signal Pin Assignments 

Q 
Figure  27 

Pin I Signal Name 

S BUSY 

SG: Signal ground 

Table  4 
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3 .  Interface Control 

PARALLEL 
INTERFACE 

LATCH 

INTERFACE 
S E L E C T  

SWITCH 

I I 

I 

S E R I A L  
INTERFACE 
I 
S E R I A L  DATA 

COMPUTER 

, 

r 

;S BUS \ 
L/ 

I I 
JI - 

+D LS 2764 . ROM 374 
LATCH 8K BYTES 
[ADDRESS]  

+- 8031 

I 

I '  

CONTROL SIGNAL, L I N E  

PR I NTE R 
SEQUENCE 
CONTROL 
C I R C U I T S  

F i g u r e  28.  INTERFACE CONTROL C I R C U I T S  BLOCK DIAGRAM 
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3-1. Descriptions of Each Circuit Function 

(1) LS374 Latch (Data) 
Takes i n  p a r a l l e l  d a t a  from t h e  computer.  

(2) Data Sampling 
This i s  a t i m i n g  c i r c u i t  f o r  t a k i n g  i n  of  p a r a l l e l  d a t a  by LS374. Also,  
when d a t a  h a s  been t a k e n  i n  by LS374, t h i s  c i r c u i t  l e t s  t h e  8031 (pCPU) 
know about  i t .  

(3) 8031 pCPU 
Reads i n  p a r a l l e l  and se r ia l  d a t a ,  and c o n t r o l s  t r a n s f e r  t o  t h e  p r i n t e r  
sequence c o n t r o l  c i r c u i t s .  A t  t h i s  t i m e ,  depending on t h e  type  of d a t a ,  i t  
set  t h e  t i m e r  of t h e  8155 (RAM). 

(4) LS374 Latch (Address) 
E x t r a c t s  a d d r e s s  d a t a  on ly  from t h e  d a t a l a d d r e s s  bus l i n e  and i n d i c a t e s  t h e  
a d d r e s s  i n  t h e  2764 (ROM). 

(5) 2764 ROM 
F i r m w a r e  

(6) 8155 RAM 
Memory € o r  f i rmwares ’  use and f o r  p r i n t e r  sequence c o n t r o l  c i r c u i t s  s t a t u s  
i n  f orma t ion .  
Also a p p l i e s  i n t e r r u p t  p rocess  t o  t h e  p r i n t e r  c o n t r o l  sequence c i r c u i t s  
8751 (pCPU) a c c o r d i n g  t o  d i r e c t i o n  from t h e  8031 (pCPU). 

- 20 - 



3-2. Interface Control Operat ion 
Depending on i n p u t  of d a t a  from t h e  computer,  t h e  i n t e r f a c e  c o n t r o l  c a r r i e s  
ou t  t h e  f o l l o w i n g  p r o c e s s i n g .  

T r a n s f e r  of p a r a l l e l  o r  s e r i a l  d a t a  t o  t h e  p r i n t e r  sequence c o n t r o l  
c i r c u i t s .  

(1) Taking p a r a l l e l  d a t a  i n t o  t h e  LS374. ( P a r a l l e l  I n t e r f a c e )  
( 2 )  

D A T A  STROBE 

3-2-1. Data Latch (Parallel Interface) 

L 

+5V 

-'-_D 77 Dm (J 

D A T A  STROBE CLK Q 
CLR 

I 

P16 POO. 
P32 
PI7 
p37 PO7 

I 

BUSY -E-=-/- 

Figure  29 

01% OB D A T A  

F/F a 

BUSY 

i BO31 -P37 

I I  
BO31 I I 

When DATA STROBE* becomes "Low" , t h e  
g a t e  of LS374 opens and d a t a  is  taken  
i n .  
A t  t h i s  t ime ,  a "High" BUSY s i g n a l  is  
o u t p u t  t o  t h e  computer. Also,  as  
8031-P17 i s  "Low" , t h e  8031 (pCPU) is  
informed t h a t  d a t a  has  been t aken  i n  by 
LS374. 

F igu re  30 
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3-2-2. Data Transfer 

I N T E R F A C E  CONTROL C I R C U I T S  P R I N T E R  SEQUENCE CONTROL C I R C U I T S  
8751 

D I L S  Q 1  -PO0 

O A T A / A O D R E S S  BUS 1374 2 D A T A  I 
I PO 7 - D B  QB - 

-CLK OC- P 3 7 A L E  - - L S 3 7 4  

I 
+ I  

CLK 0 
CLR S T R O B E  

I 

I 

B U F F E R  BUSY 
I 

I I 

I 
F i g u r e  31 

I S T  D A T A  2ND D A T A  BUS 
( L S 3 7 4 D 1  OBI 

STROBE 

BUFFER BUSY 
( 8 1 5 5 - P A O l l  

B 7 5 1 - P 3 7  

L S 3 7 4  

0 1  OB 

( 1 )  Parallel Interface 
The 8031 (pCPU) confirms t h a t  
BUFFER BUSY* i s  "High" and ,  w i t h  
8031-P37 "Low", o u t p u t s  t h e  d a t a  
t aken  i n  by LS374 i n t o  t h e  
d a t a l a d d r e s s  bus .  Next ,  by making 
8031-P36 "Low", STROBE "High" i s  
o u t p u t  and p r i n t e r  sequence c o n t r o l  
LS374 t a k e s  i n  d a t a .  

The 8031 (pCPU) confirms t h a t  
BUFFER BUSY i s  "High" and r e a d s  i n  
s e r i a l  d a t a  from t h e  d a t a  l i n e .  A t  
t h i s  t i m e ,  t h e  8031 (pCPU) makes 
8031-P17 "Low" and o u t p u t s  SBUSY* 
"Low" t o  t h e  computer.  
When t h e  8031 (pCPU) r e a d s  i n  
ser ia l  d a t a ,  i t  c o n v e r t s  i t  t o  
p a r a l l e l  d a t a  and o u t p u t s  it t o  t h e  
d a t a l a d d r e s s  bus l i n e .  Fol lowing 
t h i s ,  t h e  p r o c e s s i n g  f o r  d a t a  t aken  
i n  by LS374 is  t h e  same as f o r  t h e  
p a r a l l e l  i n t e r f a c e .  

( 2 )  Serial Interface 

F i g u r e  32 

- 22 - 



4. Printer Sequence Control 

INTERFACE PRINTER SEQUENCE CONTROL CIRCUITS MOTOR/MAGNET DRIVE CIRCUITS 

CONTROL 

7 
I 

MOTOR, MAGNET 

7 
> SELECTION L S  

374 8751 
L A T C H  

[ D A T A )  - - 
> 

I 

pCPU D R I V E  OATA ~ 

ROM/RAM< 

T HOME SENSOR 1/0 

- 
t- 

- 

SAMPLING 

ORlVE 

I r I 
MOTOR DRIVE 

I ' I  

F i g u r e  3 3 .  BLOCK DIAGRAPl  
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4-1. Description of Each Circuit Function 

01 Q 1  

? I  
08 QB 

DATA 

(1) LS374 Latch (Data) 
Takes i n  d a t a  from i n t e r f a c e  c o n t r o l .  

P1O-Pl3 > 
P I 4  ~ > 
P 2 5 .  
P36 + 
P27 < 

< 

(2) Data Sampling 
Timing c i r c u i t  f o r  t a k i n g  i n  of d a t a  by LS374. A l so ,  when d a t a  i s  t aken  i n  
by LS374, t h i s  c i r c u i t  l e t s  t h e  8751 (p CPU) know about  i t .  

(3) 8751 p CPU 
Outputs d a t a  from LS374 and,  depehding on t h e  type of d a t a ,  e x e r t s  I / O  
c o n t r o l  o v e r  8243 and 8751 i t s e l f .  

(4) 8243 I / O  
Directs a c t i o n  f o r  hammer, s p a c e ,  l i n e  f eed  and r ibbon  f e e d .  

4-2. Printer Sequence Control Operation 

INTERFACE 
CONTROL 

j C L K  Et- 

+$ n 
h 

F /F 

0 o-- 

CLK 0 
CLR I STROBE 

A- Y 
BUFFER BUSY < 

SELA D 
SEL MODE 
S E L  HOME 
SP MODE 
CARRIAGE 
HOME 

S P A S  0 

LFA.B 
LF DRIVE 

ERROR 

F i g u r e  34 

The p r i n t e r  i n t e r f a c e  c o n t r o l  c a r r i e s  o u t  t h e  fo l lowing  p r o c e s s i n g  
acco rd ing  t o  t h e  r e c e p t i o n  of d a t a  and STROBE from t h e  i n t e r f a c e  c o n t r o l .  

Takes in data from LS374. 

Outputs BUFFER BUSY "Low" t o  t h e  i n t e r f a c e  c o n t r o l .  
A t  t h i s  t i m e  it a l s o  makes 8751-P26 "Low". 

Outputs "High" from 8751-P37, and causes  LS374 d a t a  t o  be o u t p u t  t o  t h e  
d a t a  l i n e .  

* 
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(4) The 8751 (pCPU) reads in d a t a  and ,  d i r e c t s  t h e  a p p r o p r i a t e  a c t i o n  
depending on t h e  d a t a  c o n t e n t  . 
Example 1. The c a s e  of p r i n t a b l e  c h a r a c t e r  d a t a .  

1) D i r e c t s  t h e  a c t i o n  f o r  t h e  s e l e c t i o n  r e c e i v e d  from t h e  1/0 p o r t  of t h e  
8751 (pCPU) i t s e l f .  

2) 8751-P24 goes "Low" , caus ing  t h e  hammer p o r t  a d d r e s s  t o  be s e t  t o  8243 
( I / O )  P20 - P23. Next 8751-P25 goes "High", c a u s i n g  t h e  hammer d a t a  t o  
be set  t o  8243 ( I / O )  P20 - P23. 

3) C a r r i e s  o u t  t h e  d i r e c t i o n  from t h e  8243 1/0 p o r t  f o r  hammer a c t i o n .  

Example 2. The c a s e  of l i n e  feed d a t a .  

1) 8751-P24 goes "Low", caus ing  t h e  l i n e  feed p o r t  a d d r e s s  t o  be set t o  
8243 ( I /O)  P20 - P23. Next 8751-P24 goes "High", caus ing  t h e  l i n e  feed 
d a t a  t o  be set t o  8243 ( I / O )  P20 - P23. A t  t h i s  t i m e  t h e  i n t e r f a c e  
c o n t r o l  8031 (pCPU) s e t s  t h e  t imer  of t h e  8155 (RAM) and a p p l i e s  an 
i n t e r r u p t  p rocess  so a s  t o  make I N T l  of t h e  8751 (pCPU) e f f e c t i v e .  

2) Carries o u t  t h e  d i r e c t i o n  from t h e  8243 1/0 p o r t  f o r  l i n e  feed a c t i o n .  
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4 - 3 .  Selection Motor 

- 
SEL MODE 

The s e l e c t i o n  motor o p e r a t i o n  i s  c o n t r o l l e d  by t h e  SELA-SELD and SEL 
MODE* s i g n a l s .  The s e l e c t i o n  motor c o n t r o l  t iming  diagram i s  as f o l l o w s :  

~ 

SEL BUSY 

SELA-SELD x x : :  
F i g u r e  35 

[Signal description] 

(1) SEL MODE* 
S e l e c t i o n  motor d r i v e  s i g n a l .  
High -w Motor h o l d  
Low -Motor d r i v e  

(2) SELA-SELD 
The SELA-SELD s i g n a l s  s p e c i f y  t h e  d i r e c t i o n  of r o t a t i o n  and t h e  number 
of s t e p s  t r a v e l l e d  f o r  t h e  s e l e c t i o n  motor.  These s i g n a l s  c o n t r o l  t h e  
v e l o c i t y  of  t h e  s e l e c t i o n  motor by c o n t r o l l i n g  t h e  a c c e l e r a t i o n ,  t h e  
c o n s t a n t  speed ,  and t h e  d e c e l e r a t i o n ,  depending on t h e  number of s t e p s  
s p e c i f i e d .  

1 2  2 4  
S t e p s  

36 

Figure  36 

The s e l e c t i o n  motor  t r a v e l s  f o u r  s t e p s  t o  p r i n t  one c h a r a c t e r .  

( 3 )  SEL HOME* 
This s i g n a l  i s  used t o  d e t e c t  t h e  space  p i t c h ,  t h e  s t y l e  of t h e  p r i n t  
wheel i n s t a l l e d ,  and t h e  home p o s i t i o n .  

( 4 )  ERROR* 
This s i g n a l  n o t i f i e s  t h e  i n t e r f a c e  c o n t r o l  of any p r i n t e r  e r r o r s .  
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4-3-1. Normal Operation 

SEL BUSY 

-2.- 
Selection t Acceleration 

-- 
-Final Step- 

Cons tan  t 
Speed Deceleration 

- 
- c c  -- stop 

Figure  37 

The pCPU compares t h e  c u r r e n t  p r i n t  wheel p o s i t i o n  w i t h  t h e  p r i n t  
wheel p o s i t i o n  s p e c i f i e d  by the n e x t  p r i n t  code ,  and c a l c u l a t e s  t h e  
d i r e c t i o n  of r o t a t i o n  and t h e  number of s t e p s  r e q u i r e d  t o  de t e rmine  t h e  
s h o r t e s t  pa th  f o r  t h e  s e l e c t i o n  motor t o  t u r n  t h e  p r i n t  wheel and l i n e  
up t h e  n e x t  p r i n t  p o s i t i o n .  

The s e l e c t i o n  motor is a c t u a t e d  by SELA-SELD and SEL MODE*, and 
proceeds through t h e  s u c c e s s i v e  s t a g e s  of v e l o c i t y ,  from a c c e l e r a t i o n  
t o  movement a t  c o n s t a n t  speed ,  t hen  t o  d e c e l e r a t i o n .  

The s e l e c t i o n  motor is  h e l d  a t  t h e  p o s i t i o n  s p e c i f i e d  on t h e  f i n a l  
t r a n s i t i o n  of SELA-SELD, and s t o p s  comple t e ly  as SEL MODE* goes from 
low t o  h i g h .  
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4-3-2. Restore Operation 

156 steps 4 
251 steps 

Figure  38 

(1)  The s e l e c t i o n  motor is  d i r e c t e d  by SELA-SELD t o  r o t a t e  c lockwise .  The 
motor i s  a c t u a t e d  a s  SEL MODE* goes low. (The p r i n t  wheel r o t a t e s  
c lockwise  when viewed from t h e  f r o n t  of t h e  P r i n t e r . )  

(2) The s e l e c t i o n  motor r o t a t e s  a t  minimum speed. The c o n t r o l  c i r c u i t  
s t o p s  t h e  motor 251 s t e p s  a f t e r  de tec . t ing  SEL HOME*. 

( 3 )  The r e s t o r e  o p e r a t i o n  i s  comple ted ,  and t h e  p o s i t i o n  where t h e  motor 
s t o p s  becomes t h e  home p o s i t i o n  f o r  t h e  p r i n t  wheel .  

Note: The space  p i t c h e s  are d e t e c t e d  156 s teps  a f t e r  SEL HOME* i s  
d e t e c t e d  . 
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4-3-3.  Restore Errors 

SEL MODE 

SEL HOME: 1 Haw I f 
Pulse1  I -- -! SEL HOME: 2 

- 
ERROR 

F i g u r e  39 

(1) SEL HOME*:l S e l e c t i o n  home n o t  d e t e c t e d .  
( 2 )  SEL HOME*:2 S e l e c t i o n  home d e t e c t e d  c o n t i n u o u s l y .  
(3) SEL HOME*:3 Pul ses  o t h e r  t h a n  t o  E were g e n e r a t e d  d u r i n g  d e t e c t i o n  

of t h e  space  p i t c h  and p r i n t  wheel s t y l e .  

A r e s t o r e  e r r o r  is  gene ra t ed  i f  any one of t h e  above c o n d i t i o n s  i s  
d e t e c t e d .  An ERROR* low s i g n a l  i s  then  o u t p u t  t o  n o t i f y  t h e  i n t e r f a c e  
c o n t r o l  of t h e  e r r o r .  
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4-4. Space Motor 

- 
SP MODE 

The space motor o p e r a t i o n  i s  c o n t r o l l e d  by t h e  SPA-SPD and SP MODE* 
s i g n a l s .  The space  motor c o n t r o l  t iming  diagram i s  as f o l l o w s :  

- 

SP BUSY 

SPA-SPD x x - - 1  -- 

- 
F i g u r e  40 

[Signal description] 

(1) SP MODE* 
Space motor d r i v e  s i g n a l .  
High + Motor h o l d  
Low - + M o t o r  d r i v e  

(2) SPA-SPD 
SPA-SPD s p e c i f y  t h e  d i r e c t i o n  of r o t a t i o n  of t h e  space  motor and t h e  
number of s t e p s  i t  must move. These s i g n a l s  c o n t r o l  t h e  v e l o c i t y  of 
the space  motor from a c c e l e r a t i o n  t o  d e c e l e r a t i o n ,  o r  from 
a c c e l e r a t i o n  t o  movement a t  c o n s t a n t  speed,  t hen  t o  d e c e l e r a t i o n ,  
depending on t h e  number of s t e p s  s p e c i f i e d .  

6 3  126 189 

S t e p s  

F i g u r e  41 

The space  motor moves 1/120" per  s t e p .  

( 3 )  CARRIAGE HOME 
This  s i g n a l  is used t o  d e t e c t  t h e  home p o s i t i o n  of t h e  c a r r i a g e .  
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4-4-1. Normal Operation 

-1 SP MODE I 

---e- 

SPA-SPD -- ----- 

Constant 4 Deceleration + Stop 

SP BUSY 

t- Acceleration _Ipeed 

F i g u r e  42 

( 1 )  The pCPU c o n t r o l s  t h e  d i r e c t i o n  of r o t a t i o n  of t h e  space  motor and 
t h e  number of s t eps  i t  must move through commands execu ted  v i a  t h e  
I / O .  The pCPU d i r e c t l y  c o n t r o l s  t h e  space  motor movement. 

( 2 )  The space  motor i s  a c t u a t e d  by t h e  s i g n a l s  SPA-SPD and SP MODE*, and 
proceeds th rough  s u c c e s s i v e  s t a g e s  of v e l o c i t y  from a c c e l e r a t i o n  t o  
movement a t  c o n s t a n t  speed ,  t hen  t o  d e c e l e r a t i o n .  

~ 

( 3 )  The space  motor is  h e l d  a t  t h e  p o s i t i o n  s p e c i f i e d  on t h e  f i n a l  
t r a n s i t i o n  of SPA-SPD, and s t o p s  completely as SP MODE* goes from 
l o w  t o  h i g h .  
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4-4-2. Restore Operation 1 

S P  MODE --I 
SPA-SPD 

CARRIAGE HOME I 

S P  BUSY _I 

F i g u r e  43 

(1) The space  motor is d i r e c t e d  by SPA-SPD t o  r o t a t e  coun te rc lockwise .  
The motor i s  a c t u a t e d  as S P  MODE* goes low. (The c a r r i a g e  moves i n  
t h e  CR d i r e c t i o n . )  

( 2 )  The space  motor accelerates f o r  20 s t e p s ,  t hen  m a i n t a i n s  a c o n s t a n t  
speed u n t i l  CARRIAGE HOME goes from low t o  h i g h .  

( 3 )  A s  CARRIAGE HOME goes h i g h ,  t h e  space  motor d e c e l e r a t e s  f o r  20 s t e p s .  

Note: If CARRIAGE HOME goes h i g h  b e f o r e  t h e  space motor h a s  a c c e l e r a t e d  
20 s t e p s ,  t h e  motor d e c e l e r a t e s  by t h e  same number of s t e p s  i t  
a c c e l e r a t e d .  
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4-4-3. Restore Operation 2 

SP MODE I 
SPA-SPD 

CARRIAGE 
HOME 

SP BUSY 

F igu re  44 

(1) A f t e r  d e c e l e r a t i o n  i s  completed,  p u l s e s  SPA-SPD are  switched t o  a l l o w  
t h e  space  motor t o  r o t a t e  c lockwise .  (The c a r r i a g e  moves i n  t h e  TAB 
d i r e c t  i o n .  ) 

(2 )  The space  motor r o t a t e s  one s t e p  a t  a t i m e  u n t i l  CARRIAGE HOME d rops  
from h i g h  t o  low. 

( 3 )  The space  motor i s  h e l d  a t  t h e  p o s i t i o n  s p e c i f i e d  by t h e  f i n a l  
t r a n s i t i o n  of SPA-SPD, and s t o p s  completely as SP MODE* goes from 
low t o  h i g h .  

( 4 )  The r e s t o r e  o p e r a t i o n  is  completed,  and t h e  p o s i t i o n  where t h e  motor 
has  s topped  becomes t h e  home p o s i t i o n  f o r  t h e  c a r r i a g e .  

Note: When CARRIAGE HOME is i n i t i a l l y  h i g h  a t  t h e  s t a r t  of t h e  r e s t o r e  
o p e r a t i o n ,  r e s t o r e  o p e r a t i o n  2 can be i n i t i a t e d  by bypass ing  r e s t o r e  
o p e r a t i o n  1. 
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4-4-4. Restore Errors 

SP BUSY 

SP BUSY 

- 
ERROR 

- -- ------ ----- 
1 ---- r---- 

I I 
I I - 1650 s t e p s  ~ - 100 s t e p s  --------- ---- 

- 

Figure  45 

(1) A r e s t o r e  e r r o r  is g e n e r a t e d  i f  CARRIAGE HOME f a i l s  t o  go h i g h  w i t h i n  
1,650 s t e p s  d u r i n g  r e s t o r e  o p e r a t i o n  1. 

( 2 )  A r e s t o r e  e r r o r  i s  a l s o  g e n e r a t e d  i f  CARRIAGE HOME f a i l s  t o  go low 
w i t h i n  100 s t e p s  d u r i n g  r e s t o r e  o p e r a t i o n  2 .  

An ERROR* low s i g n a l  i s  then  o u t p u t  t o  t h e  i n t e r f a c e  c o n t r o l  t o  deno te  
t h e  e r r o r .  
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4-5. Line Feed Motor 

LF DRV 

The l i n e  f eed  motor o p e r a t i o n  is  c o n t r o l l e d  by t h e  LFA, LFB, and LF DRV* 
s i g n a l s .  
phasing between t h e  LFA and LFB p u l s e s .  

The motor can be r o t a t e d  i n  both d i r e c t i o n s  by changing t h e  

LF B 

L F  A ---- 
( F o r w a r d )  

F i g u r e  46 

4-6 .  Ribbon Feed Motor 

The r ibbon  f eed  motor o p e r a t i o n  i s  c o n t r o l l e d  by t h e  RFA, RFB, and RF 
DRV* s i g n a l s .  The r ibbon  f eed  motor on ly  r o t a t e s  c o u n t e r c l o c k w i s e .  It 
normally t r a v e l s  two s t e p s  when p r i n t i n g  a c h a r a c t e r  and e i g h t  s t e p s  w h i l e  
u n d e r l i n i n g .  

I 

( 3 S t e p s )  
- 5 ms-- 5 ms- 

- 2  S t e p s -  8 S t e p s  

F i g u r e  47 

The v e l o c i t y  of t h e  r ibbon  f eed  motor i s  c o n t r o l l e d  from a c c e l e r a t i o n  t o  
d e c e l e r a t i o n ,  o r  from a c c e l e r a t i o n  t o  movement a t  c o n s t a n t  speed ,  t hen  t o  
d e c e l e r a t i o n ,  depending on t h e  number of s t e p s  s p e c i f i e d .  
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4-7. Hammer Magnet 

The hammer magnet o p e r a t i o n  i s  c o n t r o l l e d  by t h e  HAM* s i g n a l .  

Hammer Magnet 
Dr ive  T i m e  c 

F i g u r e  48 

The v e l o c i t y  a t  which t h e  hammer magnet i s  d r i v e n  depends on t h e  impress ion  
l e v e l  s e l e c t e d ,  and t h e  type  of c h a r a c t e r  be ing  p r i n t e d .  When p r i n t i n g  i n  
the  E x t e r n a l  Program Mode, t h i s  v e l o c i t y  is s e l e c t e d  by t h e  programmer. 
Refer  t o  t h e  o w n e r ' s  mamual f o r  f u r t h e r  i n fo rma t ion .  

4-8.  Ribbon End Detection 

R I B  END -=-I ---J 
Ribbon p r e s e n t  Ribbon h a s  f i n i s h e d  

F igu re  49 
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5. Motor/Magnet Drive Circuits 

This s e c t i o n  d e s c r i b e s  t h e  a n a l o g  c i r c u i t s  t h a t  d r i v e  t h e  motors  and 
magnets . 

P r i n t e r  
Sequence 
C o n t r o l  
C i r c u i t  

h Motor D r i v e  C i r c u i t s  
( s e l e c t i o n ,  space ,  l i n e  
f e e d ,  and r ibbon f e e d )  

I 
Motors  and 

\ Magnets 
(hammer)  

F igu re  50 

A. Motor drives 
The motor d r i v e  c i r c u i t s  a c t u a t e  t h e  s e l e c t i o n ,  s p a c e ,  l i n e  f e e d ,  and 
r ibbon  f eed  motors  a s  d i r e c t e d  by t h e  p r i n t e r  sequence c o n t r o l .  

B. Magnet drives 
The magnet d r i v e  c i r c u i t s  a c t u a t e  t h e  hammer magnet as d i r e c t e d  by t h e  
p r i n t e r  sequence c o n t r o l .  
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5-1. Motor Drive Circuits (Selection and Space) 

The s e l e c t i o n  and space  motor d r i v e  c i r c u i t s  are s i m i l a r  i n  c i r c u i t  d e s i g n ;  
t h e r e f o r e ,  t h e  d e s c r i p t i o n  f o r  t h e  s e l e c t i o n  motor d r i v e  c i r c u i t  a l s o  
a p p l i e s  t o  t h e  s p a c e  motor d r i v e  c i r c u i t .  ' 

+30V v 
* R 9  

a 

r 1 I I m A 
i c2 

SEL MODE 
SEL 

SEL D 

SELC SELB 

3 R10 

w 22 

F i g u r e  51 

The s e l e c t i o n  motor  d r i v e  c i r c u i t  o p e r a t i o n  i s  c o n t r o l l e d  by t h e  SEL 
MODE* s i g n a l .  
on t o  s t a r t  d r i v e  c u r r e n t  f low through t h e  s e l e c t i o n  motor c o i l s  
SELMA-SELMD (motor d r i v e ) .  
t u r n s  on t o  i n t r o d u c e  a h o l d i n g  c u r r e n t  f low through s e l e c t i o n  motor C o i l s  
SELMA-SELMD (motor s t o p ) .  

A s  SEL MODE* goes low, t r a n s i s t o r s  42 and 43 are  tu rned  

When SEL MODE* goes h i g h ,  t r a n s i s t o r  42 on ly  
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The c i r c u i t  o p e r a t i o n  t o  e n e r g i z e  motor c o i l  SELMA i s  e x p l a i n e d  below. 

SEL MODE I 
SEL A I 

COMP4 nnnl 
42 collector 

F i g u r e  52 

A s  t h e  S E L A  p u l s e  goes h i g h ,  t r a n s i s t o r  44 t u r n s  on and d r i v e  c u r r e n t  f lows 
through components SELMA, D 2 ,  44, R 1 7 ,  t o  GND, t o  e n e r g i z e  motor c o i l  
SELMA. The d r i v e  c u r r e n t  i s  sampled a t  t h e  n o n - i n v e r t i n g  t e r m i n a l  of COMP4 
as i t  flows through R 1 7 .  A s  t h e  c u r r e n t  e v e n t u a l l y  r e a c h e s  t h e  t h r e s h o l d  
l e v e l  s p e c i f i e d  f o r  COMP4, t h e  COMP4 o u t p u t  p i n  goes h i g h  t o  t u r n  o f €  
t r a n s i s t o r  42 .  A s  a r e s u l t ,  t h e  d r i v e  c u r r e n t  f low s t o p s .  
A s  t h e  d r i v e  c u r r e n t  d e c l i n e s ,  t r a n s i s t o r  44 remains on ,  m a i n t a i n i n g  
c u r r e n t  f low i n  motor c o i l  SELMA, though a t  a d e c l i n i n g  r a t e .  When t h i s  
c u r r e n t  f a l l s  below t h e  s p e c i f i e d  t h r e s h o l d  l e v e l  f o r  COMP4, COMP4 o u t p u t  
goes low t o  t u r n  t r a n s i s t o r  42 on a g a i n ,  resuming t h e  d r i v e  c u r r e n t  f low 
and thus  r e e n e r g i z i n g  motor c o i l  SELMA (chopper  d r i v e ) .  
Motor c o i l s  SELMB-SELMD fo l low a s imi l a r  o p e r a t i o n  sequence.  
SELA-SELD p u l s e s  i n  a phased sequence e n e r g i z e s  SELMA-SELMD and causes  t h e  
s e l e c t i o n  motor t o  r o t a t e .  

Switching 
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5-2. Motor Drive Circuits (Line Feed and Ribbon Feed) 

The l i n e  f eed  and r i b b o n  f eed  motor d r i v e  c i r c u i t s  are  s imilar  i n  c i r c u i t  
d e s i g n ;  t h e r e f o r e ,  t h e  d e s c r i p t i o n  f o r  t h e  l i n e  feed motor d r i v e  c i r c u i t  
a l s o  a p p l i e s  t o  t h e  r i b b o n  f eed  motor d r i v e  c i r c u i t .  

Table  5 

+30V 
V 

LFA 

L F B  

+5VH 

Y 
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The l i n e  feed motor d r i v e  c i r c u i t  o p e r a t i o n  i s  c o n t r o l l e d  by t h e  LF DRV* 
s i g n a l .  A s  LF DRV* goes low, t r a n s i s t o r  418 t u r n s  on t o  s t a r t  d r i v e  
c u r r e n t  f low th rough  l i n e  feed motor c o i l s  LFMA, LFA', LFB, and LFB' (motor 
d r i v e ) .  When LF DRV* goes h i g h ,  a h o l d i n g  c u r r e n t  f low i s  s u p p l i e d  t o  
LFA, LFA', LFB, and LFB' from t h e  +5VH r a i l  v i a  R 6 2  and D 2 6  (motor s t o p ) .  
Switching t h e  LFA and LFB p u l s e s  causes  t r a n s i s t o r s  Q 1  t o  44 t o  be 
swi t ched ,  as shown i n  Table  5 .  A s  a r e s u l t ,  t h e  d r i v e  c u r r e n t  f lows 
through t h e  motor c o i l  , t h e  t r a n s i s t o r s  , t hen  t o  GND, t h e r e b y  e n e r g i z i n g  
the  motor c o i l  ( u n i p o l a r  d r i v e ) .  
The LFA and LFB p u l s e s  are switched i n  t h e  fo l lowing  o r d e r :  LFA, 
B = h igh  LFA = low, LFB = h i g h  LFA, B '  = low LFA = h i g h ,  LFB = low. 
Cor re spond ing ly ,  t h e  motor c o i l s  are  e n e r g i z e d  i n  t h e  o r d e r :  LFMA, B 
LFMA', B LFMA', B '  LFMA, B ' ,  c a u s i n g  t h e  l i n e  feed motor t o  r o t a t e .  
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5-3. Magnet Drive (Hammer) 

+ 1 2 v  

- 
HAM 

PVZ2 

b R 5  9 P .  
II 

7 - - -  

Q 1 7  base 
- - - -  

1 3- c19 

Figure  54 

The o p e r a t i o n  hammer magnet d r i v e  c i r c u i t  is c o n t r o l l e d  by t h e  HAM* 
s i g n a l .  
t r a n s i s t o r  417, s t a r t i n g  d r i v e  c u r r e n t  f l o w  through t h e  hammer magnet and 
e n e r g i z i n g  i t .  
The d r i v e  c u r r e n t  is  sampled a t  t h e  i n v e r t i n g  t e r m i n a l  on COMP12 a s  c u r r e n t  
f l o w s  th rough R52. As t h e  COMP12 o u t p u t  p i n  goes l o w ,  t r a n s i s t o r  417 t u r n s  
o f f ,  t he reby  c o n t r o l l i n g  t h e  d r i v e  c u r r e n t  f l o w .  

During a hammer magnet d r i v e  p e r i o d ,  HAM* goes l o w  t o  t u r n  on 

COMP12 - 
Figure  55 
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5-4. Voltage Monitoring 

+12v +5vH 

SPO 

SPOB 

F i g u r e  56 

S i g n a l s  SPO and SPOB go h i g h  when a l l  t h e  DC v o l t a g e s  have r i s e n  t o  t h e  
c o r r e c t  l e v e l s .  SPO i s  i n p u t  t o  t h e  s e l e c t i o n  and space  motor d r i v e  
c i r c u i t s  t o  e n a b l e  o r  d i s a b l e  t h e  motor d r i v e s ,  w h i l e  SPOB resets  t h e  pCPU 
t o  i n i t i a l i z e  i t .  
Both SPO and SPOB go low when any of t h e  DC v o l t a g e s  d e v i a t e s  from i t s  
s p e c i f i e d  v a l u e .  A s  a r e s u l t ,  t h e  s e l e c t i o n  and space  motors  are 
d e a c t i v a t e d  and any uCPU a c t i v i t y  i s  s topped .  
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IV. POWER SUPPLY UNIT 

Pin No. 

Output 
v o l t a g e  

This power supp ly  i s  a compact,  l i g h t w e i g h t ,  s w i t c h h g  DC-regulated power 
supp ly ,  des igned  t o  d r i v e  t h e  DWP-220 P r i n t e r .  

1 2  3 4 5 6 7 8 

PG PG +12V +5VH +30VH +30V +30V +30V 

1. Specifications 

Pin No. 

Output 
v o l t a g e  

Power 
sou rce  

S p e c i f i -  
ca t  i o n s  

1 2 3 4 5 6  7 8 9 10 

LG LG LG LG LG +5V +5V +5V +12V -12V 

i 

+30v +5v +5 VH +12v -12v +30VH 

For 
d i g i t a l  
c i r c u i t s  

For motor 
h o l d  
vo 1 t age 

For a n a l o g  
c i r c u i t  

For a n a l o g  
c i r c u i t s  

For motor 
and magnet 
d r i v e  
c i r c u i t s  

For motor 
d r i v e  
c i r c u i t s  Use magnet 

h o l d  
v o l t a g e  

o u t p u t  
v o l t a g e  

+ lo% 
5v- 5% 

5V+50% 12v+10 - % - 12v+ - 10% 30v+5% - 30 v+ 10 % 

o u t p u t  
c u r r e n t  

3.5-1.5A 0.6-1.15A 0.43-0.85A 3.05-0.1A 0.01-1.1A 3-0.3A 

Load range 
f l u c t u a t i o n s  

1-4.9A 

Ripp le  
v o l t a g e  (p-p) 

50mV 1v 15 OmV 150mV 20 OmV 1v 

Vol t age 
s p i k e s  

200mV 2v 500mV 500mV 50 OmV 2v 

Table  6 

2. Output Pin Arrangement 
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3. Voltage Output Sequence 

AC i n p u t  

T 1  = 0 - 100 m s  
T2 = 0 - 2 0 0  m s  
T 3  = 0 - 100 m s  
T4 = 5 - 2 0 0  m s  

- 
- T 3  - 

30% 

Figure  57 
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4. Circuit Operation Description 

1 I 
1 N t + L J  4 ,  

Voltage 
Regulation 
Circuit 

Secondary 

d 
c7 

+ 3 0 V H  + 3 0 V  +12v PG -12v +5vH +5v 

m 
I 

1 I I Primary 

Main 
Switching 
Circuit  

Surge 
Current 

Circuit  

Rec t i f i er  
Circuit Suppression 

F i l t e r  
Circuit 

F1  

cl z 
z 2 

Figure  58. POWER SUPPLY BLOCK DIAGRAM 
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4-1. Line Filter Circuit 

R 8  
0 - 4 

F1 L 2  L 1  

F igu re  59. lOOV Series 

This  c i r c u i t  s u p p r e s s e s  and a b s o r b s  normal mode n o i s e  f lowing  through t h e  
AC l i n e ,  and common mode n o i s e  which o c c u r s  between t h e  AC l i n e  and ground. 

4-2. Rectif ier ,  Smoothing Circuit On Primary S i d e  

AC O n i ;  

I 0 

F i g u r e  60 

A f t e r  r e c t i f y i n g  t h e  AC i n p u t  w i t h  b r i d g e  d i o d e  B R 1 ,  t h i s  c i r c u i t  smooths 
the  r e c t i f i e d  AC by u s i n g  c a p a c i t o r  C 7 ,  and produces a DC o u t p u t .  

4-3 .  Surge Current Suppression Circuit 

F i g u r e  61 

This  c i r c u i t  l i m i t s  s u r g e  c u r r e n t  f l ow,  which occur s  when t h e  power i s  
a p p l i e d ,  t o  less  than  3 5 A  ( s t a n d a r d  v a l u e )  by u s i n g  R 8 .  
bypassed when T R A l  is tu rned  ON by an o u t p u t  v o l t a g e  from I C - 1 ,  p i n  11. 

R 8  i s  e v e n t u a l l y  
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4-4. Main Switching Circuit 

Smoothed 
DC Input 

b 

DC COM 

I 1  I C - 1  STK7408 

R2 I R 5  

R6 

F igu re  62 

I I 

T 1  

r- 

R9 

The main s w i t c h i n g  c i r c u i t  is  c o n t r o l l e d  by s w i t c h i n g  r e g u l a t o r  STK7408. 
The STK7408 c o n s i s t s  of a s t a r t  c i r c u i t ,  o s c i l l a t o r ,  d i f f e r e n t i a l  
a m p l i f i e r ,  d r i v e  c i r c u i t ,  s w i t c h i n g  c i r c u i t  and b i a s  power supply c i r c u i t .  

F i g u r e  63 
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The smoothed DC i s  i n p u t  t o  IC-1, p i n s  1 and 3 ( t h e  s t a r t  c i r c u i t ) ,  v i a  R1 
and R3. When t h e  v o l t a g e  p o t e n t i a l  of t h e  smoothed DC becomes h i g h  enough, 
t h e  s t a r t  c i r c u i t  o p e r a t e s .  Vo l t age  i s  s u p p l i e d  t o  t h e  s t a r t  c i r c u i t  from 
IC-1, p i n  8 ( b i a s  power supply c i r c u i t ) ,  and t h e  o s c i l l a t o r  c i r c u i t  beg ins  
o s c i l l a t i n g .  Once o s c i l l a t i o n  b e g i n s ,  t h e  s w i t c h i n g  c i r c u i t ' s  main 
t r a n s i s t o r  s ta r t s  s w i t c h i n g ,  and s w i t c h i n g  c u r r e n t  f lows from IC-1 , p i n  16, 
t o  IC-1, p i n  14, t h e n  t o  R11, and t o  DC COM. Vol tage  is  developed a c r o s s  
t h e  main t r a n s f o r m e r  T1, p i n s  4 and 6 ,  and i s  i n p u t  t o  IC-1, p i n s  9 and 12. 
( b i a s  power supp ly  c i r c u i t ) ,  v i a  L3 and L4 t o  p rov ide  p o s i t i v e  VCC and 
n e g a t i v e  VCC t o  t h e  IC. A t  t h a t  t i m e ,  v o l t a g e  supply from t h e  s t a r t  
c i r c u i t  s t o p s .  
The s w i t c h i n g  c u r r e n t  i s  sensed a t  R11 , p o t e n t i a l l y  d i v i d e d  by R2, R5, R6 
and R10, t hen  i n p u t  t o  IC-1 , p i n  6 ( d i f f e r e n t i a l  a m p l i f i e r ) .  The 
d i f f e r e n t i a l  a m p l i f i e r  c o n t r o l s  t h e  o u t p u t  t o  t h e  pr imary c i r c u i t .  

---- 

--_I 

4-5. Rectifier, Smoothing Circuit On Secondary Side (+30,  - +12 and +5V) 

The high-frequency v o l t a g e s  which are  gene ra t ed  by t h e  main s w i t c h i n g  
c i r c u i t  are  s t epped  down by main t r a n s f o r m e r  T1, r e c t i f i e d  by d i o d e s ,  t h e n  
smoothed by t h e  RC c i r c u i t s .  
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4-6.  Voltage Regulation Circuits (+30 and +5V) 

R 1 7  

+30V PG Q1-B 
Q4-B 

Figure 65 

2v 

IC-2 is a dual operational amplifier which regulates the +30V and +5V DC 
output voltages to a constant level. 

- 49 - 



V. PARTS REMOVAL/REPLACEMENT PROCEDURES 

General Tools  

(+> Screwdr ive r :  Large 
(+> Screwdr ive r :  Small  
(-) Screwdr ive r :  Medium 
(-> Torquedr ive r :  6kg 
Thickness  gauge: 0.05 mm. 
Tension gauge: 2kg 

S p e c i a l  Tools  

Tool A: P l a t e n  g a p f C a r r i a g e  home 
ad jus tmen t  t o o l  

Tool B:  P l a t e n  gap sub /  ca rd  h o l d e r  
gap ad jus tmen t  t o o l  

Tool C :  LF b e l t  t e n s i o n  
ad jus tmen t  t o o l  

Tool A Tool B 

P l a t e n  g a p l c a r r i a g e  home 
ad jus tmen t  t o o l :  No. 87789906 ad jus tmen t  t o o l :  No. 87789916 

P l a t e n  gap s u b l c a r d  h o l d e r  gap 

Tool C 

LF b e l t  t e n s i o n  ad jus tmen t  t o o l :  No. 87789911 

F i g u r e  66 

- 50 - 



2. Top Cover Removal 

P l a t e n  Knob 
\ 

(1) 

( 2 )  

Remove t h e  r i g h t  and l e f t  p l a t e n  knobs. 

Loosen t h e  cove r  screws on t h e  r i g h t  and 
l e f t  s i d e s  of t h e  rear s i d e  of t h e  
P r i n t e r .  

Top Cover Assembly 

Screws 

F i g u r e  67 

Open t h e  f r o n t  cove r  and remove t h e  
s i l e n c e r  . 
Remove t h e  screws from t h e  f r o n t  of t h e  
r i g h t  and l e f t  s i d e s  of t h e  t o p  cove r .  

Disengage t h e  no tch  on t h e  f r o n t  l e f t  
s i d e  of t h e  t o p  cove r ;  t h e n ,  remove t h e  
t o p  cove r .  

Bb\t tom Cover Assembly 

F i g u r e  68 

( T ~ ~  cover ~ ~ ~ ~ ~ b l ~ )  ( 6 )  Disconnect  t h e  cover  open swi t ch  c a b l e  
connec to r  from t h e  c o n t r o l  board.  

\ 

Con t r o 1 

-=2 

Cable Connector 

Open Switch 

Note: Mount 
above 

t h e  t o p  cove r  by performing t h e  
procedure i n  r e v e r s e .  

F i g u r e  69 
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3 .  Bottom Cover Removal 

( 1 )  Remove t h e  o p e r a t o r  pane l  c a b l e  
connec to r  from t h e  c o n t r o l  board.  
(Remove t h e  o p e r a t o r  p a n e l . )  

Con t ro l  Board 

F igu re  70 

Remove t h e  
gaurd . 
Remove t h e  
( w h i t e  and 

screw h o l d i n g  t h e  AC swi t ch  

two PSU power connec to r s  
b l a c k )  from t h e  power swi t ch .  

F igu re  71 

Frame Ground Cables 

( 4 )  Remove t h e  AC r e c e p t a c l e  and PSU frame 
ground c a b l e  from t h e  p r i n t e r  frame. 

PS u 

F igu re  72 
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(5)  Remove t h e  f l a t  c a b l e  clamp from t h e  
b o t  tom cove r .  

F i g u r e  7 3  

( 6 )  Remove the  r i g h t  and l e f t  screws h o l d i n g  
t h e  p r i n t e r  frame. 

( 7 )  Remove the  bottom cove r .  

Note: Mount t h e  bottom cove r  by performing 
t h e  above p rocedure  i n  r e v e r s e .  

Bot tom' Cover Assembly 

F i g u r e  7 4  
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4. Control Board Replacement 

4-1. Control Board Removal 

( 1 )  Remove t h e  r i g h t  and l e f t  screws h o l d i n g  
t h e  c o n t r o l  board.  

Cont ro l  Board 

PCB Bracket  

F igu re  75 

( 2 )  Remove t h e  c a b l e  connec to r s  from t h e  
c o n t r o l  board .  

Cont ro l  Board Note: Unlock t h e  c a b l e  connec to r  b e f o r e  
d i  s connec t i n g  t h e  f 1 a t  cab le .  

Connector 

F l a t  Cab le  
Unlock 

F igure  76 

4-2. Control Board Installation 

(1) Plug t h e  c a b l e  connec to r s  o n t o  t h e  
c o n t r o l  board ;  t h e n ,  i n s t a l l  t h e  c o n t r o l  
board on t h e  PCB b r a c k e t .  

Note: Remember t o  lock  t h e  connec tor  b e f o r e  
r econnec t ing  t h e  f l a t  c a b l e .  

( 2 )  Secure  t h e  c o n t r o l  board wi th  two 
r e t a i n e r  sc rews .  
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5. PSU Replacement 

5-1. PSU Removal 

Power Switch 

(1) Disconnect  t h e  power c a b l e  from t h e  
P r i n t e r .  

(2 )  Remove t h e  c o n t r o l  boa rd .  (See i t e m  4 ,  
"Control  Board Replacement".) 

(3) Remove t h e  screw h o l d i n g  t h e  AC swi t ch  
gua rd .  

( 4 )  Remove t h e  two PSU power connec to r s  
(wh i t e  and b l a c k )  from t h e  power s w i t c h .  

Connectors 

F i g u r e  77 

( 5 )  Remove t h e  AC r e c e p t a c l e  and PSU frame 
ground c a b l e  from t h e  p r i n t e r  frame. 

Frame Ground Cables 

\ 
F i g u r e  78 
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( 6 )  Remove the r i g h t  and l e f t  screws ho ld ing  
t h e  PSU. 

PSU Bracket 

Figure 79 
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5-2. PSU Installation 

PSU Bracket  

rews 

(1) I n s t a l l  t h e  PSU i n  t h e  PSU b racke t  and 
s e c u r e  i t  wi th  two r e t a i n e r  screws. 

F igu re  80 

Frame Ground Cables 

( 2 )  Mount the  AC r e c e p t a c l e  and r e a t t a c h  t h e  
PSU frame ground t o  t h e  p r i n t e r  frame. 

F igu re  81 

( 3 )  Rea t t ach  t h e  two PSU power connec to r s  
(wh i t e  and b l a c k )  t o  t h e  power swi t ch .  

( 4 )  Mount t h e  AC s w i t c h  guard on t h e  bottom 
c o v e r .  

PSU Power Connectors  

F igu re  82 
( 5 )  I n s t a l l  t h e  c o n t r o l  board .  (See i t e m  4 ,  

"Cont ro l  Board Replacement".) 

( 6 )  Reconnect t h e  power c a b l e  t o  t h e  
P r i n t e r .  
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6. Carriage Assembly Replacement 

6-1. Carriage Assembly Removal 

(1) Remove t h e  bottom c o v e r .  (See i t e m  3 ,  
"Bottom Cover Removal".) 

( 2 )  Turn t h e  P r i n t e r  so t h e  c o n t r o l  board i s  
f a c i n g  downward; t h e n ,  d i s c o n n e c t  t h e  
f l a t  c a b l e  from t h e  c o n t r o l  board.  

F l a t  Cable Connector 

Con t ro l  Board 

F i g u r e  83 

Car r i a g  e Ass emb ly 
( 3 )  Remove t h e  w i r e  clamp h o l d i n g  t h e  space 

w i r e  t o  t h e  c a r r i a g e  frame. 

F i g u r e  84 

( 4 )  Return t h e  P r i n t e r  t o  i t s  normal 
u p r i g h t  p o s i t i o n .  
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( 5 )  Remove the  r i g h t  and l e f t  screws h o l d i n g  
t h e  suppor t  p l a t e ;  t h e n ,  remove the 
s u p p o r t  p l a t e .  

F i g u r e  85 

( 6 )  Remove t h e  r i g h t  and l e f t  s p r i n g  p l a t e  
screws h o l d i n g  t h e  space  s h a f t ;  t h e n ,  

Screw remove t h e  s p r i n g  s h a f t  . 

Spr ing  p l a t e  

C a r r i a g e  Assembly 

Spr ihg  P l a t e  

F igu re  86 

( 7 )  Remove t h e  c a r r i a g e  assembly and space  
s h a f t  t o g e t h e r  as one u n i t  from t h e  
p r i n t e r  frame. 

(8) Remove t h e  space  s h a f t  from t h e  c a r r i a g e  
assembly.  

C a r r i a g e  Assembly 

F i g u r e  87 
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6-2. Carriage Assembly Installation 

(1) Insert  t h e  space s h a f t  i n t o  the c a r r i a g e  
assembly b e a r i n g  h o l e .  

Note: Wipe o f f  any d u s t  on t h e  space  s h a f t ;  
t h e n ,  c o a t  the s h a f t  l i g h t l y  w i t h  o i l .  
(Use Toshiba s i l i c o n  o i l  TSF-100.) 

Hold t h e  c a r r i a g e  assembly w i t h  b o t h  
hands ;  t h e n ,  mount i t  t o g e t h e r  w i t h  t h e  
s p a c e  s h a f t  on to  t h e  p r i n t e r  frame. 

(2) 

F i g u r e  88 

( 3 )  Mount t h e  s u p p o r t  p l a t e  on t h e  p r i n t e r  
frame; t h e n ,  s e c u r e  t h e  suppor t  frame 
w i t h  t h e  r e t a i n e r  screws and n u t s .  screws -7 

Figure  89 

( 4 )  P l a c e  t h e  s p r i n g  p l a t e  a long  t h e  space 
s h a f t  channe l ;  t h e n ,  s e c u r e  i t  w i t h  t h e  
r e t a i n e r  screws.  (Secure  t h e  r i g h t  and 
l e f t  ends of t h e  space  s h a f t . )  

, Screw 

S p r i n g  P l a t e  
F i g u r e  90 

( 5 )  P o s i t i o n  t h e  P r i n t e r  so t h e  c o n t r o l  
board i s  f a c i n g  downward. 
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Space 

( 6 )  Wind t h e  space  w i r e  ( i n s i d e  t h e  space 
motor p u l l e y )  o n t o  t h e  space motor 
p u l l e y  f o r  1.25 t u r n s .  

1.25 Turns 

F i g u r e  91 

I ( 7 )  Press t h e  ca r r , age  assembly a g a i n s t  t h e  
l e f t  frame; t h e n ,  s e c u r e  t h e  space w i r e  
by mounting t h e  w i r e  clamp on t h e  
c a r r i a g e  frame. 

Note: When mounting t h e  wire  clamp, t i g h t e n  
t h e  screw w i t h  a t o r q u e  of 6 kg. 

F i g u r e  92 

(8)  Reconnect t h e  f l a t  c a b l e  t o  t h e  c o n t r o l  
board.  

l a t  Cable Connector 

Con t ro l  Board 

F i g u r e  93 

( 9 )  R e i n s t a l l  t h e  P r i n t e r  t o p  and bottom 
c o v e r s .  
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6-3. Checks and Adjustments after Replacement 

Upon exchanging a c a r r i a g e  a s sembly ,  check and a d j u s t  t h e  p l a t e n  gap and 
c a r r i a g e ' s  home p o s i t i o n  w i t h  t h e  t o o l s  as shown i n  F i g u r e  94. 

Tool B 

Tool A: P l a t e n  gap /Car r i age  home Tool B:  P l a t e n  gap sub/Card 
p o s i t  i o n  a d j u s t i n g  t o o l  h o l d e r  gap ad jus tmen t  

t o o l  

F i g u r e  94 

Checking and a d j u s t i n g  t h e  p l a t e n  gap 

1 )  P o s i t i o n  t h e  c a r r i a g e  assembly a t  t h e  
c e n t e r  of t h e  P r i n t e r  and a t t a c h  Tool 
B t o  t h e  f r o n t  ca r r i e r .  

Assembly 

F i g u r e  95 
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Car 

Tool A: LH 

F i g u r e  96 

2 )  Check t h e  p l a t e n  gap on both t h e  
l e f t -hand  and r ight-hand s i d e s  of 
Tool A. 

0 Tool A: LH (marked i n  r e d )  must n o t  
pas s  between t h e  p l a t e n  and 
Tool B. 

0 Tool  A: RH must pas s  between t h e  
p l a t e n  

Adjust  i f  e i t h e r  
s a t i s f i e d .  

Ass e m  b ly 

and Tool B. 

requirement  i s  no t  

Tool A: RH 

F i g u r e  97 

3 )  Loosen t h e  screws s e c u r i n g  t h e  r o l l e r  
b r a c k e t .  

4 )  Move t h e  r igh t -hand  s i d e  of t h e  
r o l l e r  b r a c k e t  up and down t o  a d j u s t  
t h e  p l a t e n  gap. 

F igu re  98 
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' Ih ickne  s s /I/ 
il' 

(2) Card h o l d e r  gap check and ad jus tmen t  

P1 

F i g u r e  99 

1) Check t h e  gap between t h e  ca rd  
h o l d e r  and bo th  s p a c e r s  of t o o l  B y  
w i t h  a t h i c k n e s s  gauge. 

3 )  

4 

The 0.05 mm t h i c k n e s s  gauge must 
pass between t h e  s p a c e r s  and t h e  
ca rd  h o l d e r .  

Loosen t h e  screw r e t a i n i n g  t h e  c a r d  
h o l d e r  b r a c k e t .  

Adjust  t h e  ca rd  h o l d e r  gap by moving 
t h e  ca rd  h o l d e r  b r a c k e t  forwards and 
backwards. 

A f t e r  a d j u s t m e n t ,  l o a d  a paper  o n t o  
t h e  p l a t e n ,  and conf i rm t h a t  t h e r e  
i s  a gap between t h e  c a r d  h o l d e r  and 
t h e  p l a t e n .  

F i g u r e  100 
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\ 

Frame P r i n t e r  Frame 

F i g u r e  101 

( 3 )  Checking and a d j u s t i n g  t h e  c a r r i a g e ' s  
home p o s i t  i o n  

1 )  P res s  t h e  c a r r i a g e  assembly a g a i n s t  
t h e  l e f t  frame and t u r n  ON t h e  power 
supply  ' 

2)  Tool A: p r e s s  LH a g a i n s t  t h e  c a r r i a g e  
' frame. Check t h e  c a r r i a g e ' s  home 
p o s i t i o n  a g a i n s t  t h e  grooved p a r t  of 
t h e  t o o l .  

0 The frame edge must be i n s i d e  t h e  
groove.  

Adjust  i f  t h i s  i s  no t  t h e  case .  

3 )  Loosen t h e  screw s e c u r i n g  t h e  
s h u t t e r .  

4 )  Adjust  t h e  c a r r i a g e ' s  home p o s i t i o n  
by moving t h e  s h u t t e r  e i t h e r  t o  t h e  
r i g h t  o r  l e f t .  

F igu re  102 
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7. Space Wire Replacement 

7-1. Space Wire Removal 

(1) Remove the  bottom cover .  (See i t e m  3 ,  
"Bot tom Cover Removal".) 

( 2 )  Remove t h e  f l a t  c a b l e  and space  wire  
clamp. 
Replacement 'I. ) 

Remove t h e  s p r i n g  from t h e  t e n s i o n  cam. 

(See i t e m  6 ,  "Carr iage  Assembly 

( 3 )  

u 

Figure  103 

( 4 )  Loosen the  hexagonal  n u t s  ho ld ing  t h e  
r i g h t  and l e f t  s i d e  p u l l e y s .  

(5)  Loosen the  r i g h t  and l e f t  s i d e  p u l l e y  
p o s t  a d j u s t i n g  screws. 

Hexagonal Nut 

Adjus t ing  Screw 

F igure  104 
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AI 

Space Motor w- 
Figure  105 

( 6 )  Remove t h e  space  w i r e  from t h e  space  
motor p u l l e y .  

( 7 )  Remove the  space  w i r e  from t h e  P r i n t e r .  
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7-2. Space Wire Installation 

(1) Thread t h e  space wire  through t h e  w i r e  
h o l e s  on t h e  r i g h t  and l e f t  s i d e s  of t h e  
p r i n t e r  frame. 

Note: Do n o t  damage t h e  space  w i r e  c o a t i n g .  

F i g u r e  106 

(2 )  Thread t h e  r i g h t  end of  t h e  space w i r e  
along t h e  wide channe l  i n s i d e  t h e  space  

narrow notch.  
Space Motor P u l l e y  motor p u l l e y ;  t h e n ,  hook i t  on to  t h e  

Ou t s ide  

I n s i d e  

F i g u r e  107 

( 3 )  Hold t h e  space  
t h e n ,  t u r n  t h e  
c lockwise  wi th  
t h e  space w i r e  
p u l l e y .  

w i r e  w i t h  t h e  r i g h t  hand;  
space  motor p u l l e y  
t h e  l e f t  thumb t o  wind 
o n t o  t h e  space motor 

Hook t h e  l e f t  end of t h e  space  wire  o n t o  
t h e  narrow no tch  o u t s i d e  t h e  space  motor 
p u l l e y .  

u 

F i g u r e  108 

- 68 - 



( 5 )  Turn t h e  l e f t  s i d e  p u l l e y  p o s t  a d j u s t i n g  
screw u n t i l  t h e  t i p  appea r s  above t h e  
s i d e  p u l l e y  p o s t  s u r f a c e .  

&Side P u l l e y  Pos t  
6 

F i g u r e  109 

( 7 )  Wind t h e  space  w i r e  ( i n s i d e  t h e  space 
motor p u l l e y )  o n t o  t h e  space motor 
p u l l e y  1.25 t u r n s .  

f t e r  1.25 Turns 

F i g u r e  110 

(8) P r e s s  t h e  c a r r i a g e  assembly a g a i n s t  t h e  
l e f t  frame; t h e n ,  s e c u r e  t h e  space w i r e  
by mounting t h e  w i r e  clamp o n t o  t h e  
c a r r i a g e  frame. 

Note:When mounting t h e  wire clamp, t h e  
screw must be t i g h t e n e d  w i t h  a t o r q u e  
of 6 kg. Do n o t  o v e r t i g h t e n  t h e  screw. 

F i g u r e  111 
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( 9 )  Check t h e  space  w i r e  t e n s i o n  a t  t h e  
second h o l e  p o s i t i o n  a l o n g  t h e  main 
frame. 
P r e s s  t h e  space  w i r e  w i t h  a t e n s i o n  
gauge and check t h a t  t h e  t e n s i o n  i s  1.3 
t o  1 .5  kg when t h e  space  w i r e  and space  
s h a f t  s u r f a c e  are  on t h e  same p lane .  

Note: Free  t h e  t e n s i o n  cam on t h e  r i g h t  
frame. 

Main Frame (Second Hole) 

F i g u r e  112 

(10)  Adjust  t h e  space w i r e  t e n s i o n  w i t h  t h e  
a d j u s t i n g  screw of t h e  r i g h t  s i d e  p u l l e y  
p o s t .  A f t e r  a d j u s t i n g  t h e  t e n s i o n ,  
check t h e  t e n s i o n  by moving t h e  c a r r i a g e  
assembly h o r i z o n t a l l y  s e v e r a l  t i m e s .  

(11)  A f t e r  ad jus tmen t  , t i g h t e n  t h e  hexagonal 
n u t s  t o  s e c u r e  t h e  s i d e  p u l l e y s .  

Screw (12)  Mount t h e  s p r i n g  on t h e  t e n s i o n  cam. 

(13 )  Return t h e  p u l l e y  t o  i t s  o r i g i n a l  
p o s i t i o n ;  t h e n ,  r e a t t a c h  t h e  bottom 

S p r i n g ,  Tension Cam c o v e r .  

F i g u r e  113 
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8. Line Feed Motor Replacement 

8-1. Line Feed Motor Removal 

( 1 )  Remove t h e  bottom cove r .  (See i t e m  3 ,  
"Bottom Cover Removal".) 

( 2 )  Remove t h e  c o n t r o l  boa rd .  (See i t e m  4 ,  P l a t e n  P u l l e y  

"Control  Board Replacement".) 

( 3 )  Remove t h e  l e f t  PCB b r a c k e t .  

LineFeed(4) Remove t h e  screw h o l d i n g  t h e  motor 
b r a c k e t .  

( 5 )  Remove t h e  motor b r a c k e t  from t h e  
P r i n t e r .  

Line Feed Motor 

F i g u r e  114 

( 6 )  Remove t h e  screws h o l d i n g  t h e  l i n e  f eed  
motor .  

I d l e  Gear 
/ 

Motor Bracket  

L ine  Feed 
Motor 

<&,& Screws 

F i g u r e  115 

- 71 - 



8-2. Line Feed Motor Installation 

Line  Feed 
Motor 

(1) P r e s s  t h e  l i n e  f eed  motor b e a r i n g  p a r t  
a g a i n s t  t h e  motor b r a c k e t  channe l ;  t h e n ,  
s e c u r e  the  l i n e  f eed  motor w i t h  t h e  
r e t a i n e r  screws.  

,Idle Gear 

Bracket  

<v 
Screws 

F i g u r e  116 

( 2 )  Mount t h e  motor b r a c k e t  on t h e  p r i n t e r  
frame; t h e n ,  s e c u r e  i t  t e m p o r a r i l y  w i t h  
screws. 

F i t  t h e  l i n e  feed b e l t  on to  t h e  p l a t e n  
p u l l e y  and i d l e  g e a r .  

P l a t e n  P u l l e y  

( 3 )  
Motor Bracket  

Line Feed B e l t  

Motor 

F i g u r e  117  

( 4 )  Mount t h e  b e l t  t e n s i o n  a d j u s t i n g  t o o l  
(Tool  C)  as shown i n  F igu re  118. 

( 5 )  Loosen t h e  screws h o l d i n g  t h e  motor 
b r a c k e t ;  t h e n ,  t i g h t e n  them a g a i n .  

Tool C 
B e l t  Tension 
Adjustment Tool 

/ ? A  I n s t a l l  t h e  PCB b r a c k e t .  

L ine  Fee 
Motor 

F igu re  118 
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Note: When a d j u s t i n g  t h e  b e l t  t e n s i o n  u s i n g  
a t e n s i o n  gauge ,  pu t  t h e  t e n s i o n  gauge 
on t h e  i d l e  g e a r  s h a f t  , t hen  p l a c e  a 
s t r a i n  of 2 .5  + 0.5 kg i n  t h e  
d i r e c t i o n  i n d i c a t e d  by t h e  arrow. A t  
t h i s  t e n s i o n ,  s e c u r e  t h e  motor b r a c k e t  
w i th  t h e  r e t a i n e r  screws. 

Motor Bracket  

Line  Feed Motor 

F igu re  119 

( 7 )  S l o t  i n  t h e  c o n t r o l  board .  (See i tem 4 ,  
"Cont ro l  Board Replacement".)  

(8) Reat tach  t h e  bot tom cove r .  
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9. Platen Assembly Replacement 

9-1. Platen Assembly Removal 

(1) Remove t h e  l i n e  feed  b e l t .  

P l a t e n  P u l l e y  

I d l e  Gear 

F i g u r e  120 

( 2 )  P r e s s  both  t h e  r i g h t  and l e f t  p l a t e n  
l a t c h  l e v e r s  down and o u t  toward t h e  
s i d e s  of  t h e  p r i n t e r  frame. 

en  La tch  Levers 

u 
F i g u r e  121 

P l a t e n  Assembly ( 3 )  Remove t h e  p l a t e n  assembly.  

F i g u r e  122 
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9-2. Platen Assembly Installation 

P l a t e n  Assembly 
(1 )  Mount t h e  p l a t e n  assembly on t h e  p r i n t e r  

frame. 

Note: Check t h e  channe l  p o s i t i o n  under t h e  
r i g h t  b e a r i n g .  

F igu re  123 

( 2 )  Press t h e  r i g h t  and l e f t  p l a t e n  l a t c h  
l e v e r s  down and i n  toward t h e  middle  of 
t h e  p r i n t e r  frame. 

n Latch Levers 

u 
Figure  124 

( 3 )  I n s t a l l  t h e  l i n e  feed b e l t .  

P l a t e n  Pu l l ey  
\ I  

I d l e  Gear 
.. 

Line Feed B e l t  

F igu re  125 
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VI. TROUBLESHOOTING 

P o w e r  on 

NO 

No 

11  

6. Overlap- 

8. Skipped 
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1. 

t 

Power Supply Error 

t 
Replace the 
AC receptacle. 

cable OK? 

Check the wall 

Check the in- 
ternal cables. + the PSU OK? 

1 Yes 

age f rom the 

i Yes 

I Yes 

NO 

I I 

Reconnect or 

the cables. 

No 

Replace the 

Note: Note down the connecting points 
and cable colors when 
reconnecting the AC cables. 
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2.  Space Error 

No 
t o  t h e  r i g h t ?  

I L damaged? 

Replace t h e  
s i d e  pulley. 

Space wi re  OK? 

Replace t h e  
space wire .  

1 Yes 

1 Replace t h e  I c o n t r o l  board.  

Note: Use TOSHIBA 
silicon oil 
TSF100. 

connect ions.  

Reconnect 

\ 
Replace t h e  PSU. 
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3 .  Selection Error 

restoration 

No 

Note: The print wheel rotates  

rotation normal? 

clockwise when viewed from the 
front of the machine. 

Reinstall the 
print wheel 
cartridge. 

I I I 

No connection OK? 
1 

Check the connec- 
tor CN3 on the 
control board. 

I 

Reconnect the 
f l a t  cable. 

No 

1 
Check the 
connectors. 

Reconnect. 1 Yes 11 

Replace the 
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5 .  Low Density 

L o w  d e n s i t y  

l a t i o n  OK’ 

R e i n s t a l l  t h e  
r ibbon 
c a r t r i d g e .  

Ad lus t  t h e  
p l a t e n  yap. 

Replace t h e  
c a r r i a g e  
assembly. 

Check connector  
CN3 on  t h e  
c o n t r o l  b a r d .  

Replace t h e  Reconnect t h e  
c o n t r o l  board.  f l a t  c a b l e .  
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6. Overlapping Characters 

h o r i z o n t a l l y  

Note: Use TOSHIBA s i l i  
o i l  TSF100. 

p u l l e y  OK 

/ I ' s i d e  p u l l e y  is I 
damaged O K  no t .  

I 

No 
d 

Check whether  t h e  
space  w i r e  i s  
damaged or n o t .  

Yes I 
Check t h e  space  
w i r e  t e n s i o n .  

1 

Space m t o r  NO 
c a b l e  m n n e c t i o n  

Check t h e  c a b l e  
connec to r .  

1 

c o n t r o l  board.  

Reconnect t h e  
c a b l e  connec to r .  

.con 

Check ,the l e v e r .  

I I Reset  t h e  l e v e r .  I 

l i n e  f e e d  b e l t  i s  

Check t h e  l i n e  

I Replace t h e  l i n e  I f eed  b e l t .  

N o  

Check t h e  c a b l e  

Reconnect t h e  
c a b l e  connec to r .  
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7 .  Misprinting 

Mispr in t ing  a 

No 

t 
Check the  cable  
connector .  

c o n t r o l  board.  cab le  connector  

8. Skipped Characters 

P r i n t  wheel 
s e n s e  mark d i r t y  OK 

dusty? 

Clean t h e  
sense  mark. 

t 

4 
Clean t h e  
s e n s o r .  

Replace t h e  
c a r r i a g e  
assembly. 

Ye5 

I 

a t  random? 

Check t h e  space 
mechanism. 

Replace the  
c o n t r o l  b a r d .  

Check connector  
CN3 on t h e  

f l a t  c a b l e .  

A P r i n t  
\ wheel OK N”1 

i t e r f a c e  No 
I 

c a b l e  connector .  

I Replace t h e  
p r i n t  wheel I c a r t r i d g e .  
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VII. PRINTED CIRCUIT BOARD 

1 .  Interface Control Board 
- Top View - - Bottom View - 

w 
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2. Power Unit (100 Volt Series) 

- Top V i e w  - 
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- Bottom V i e w  - 

- 86 - 



3. Power Supply Unit (200 Volt Series) 

- Top V i e w  - .  
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- Bottom V i e w  - 
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PARALLEL 
I/F CONNECTOR 

1/F CONNECTOR 
V I I I .  WIRING DIAGRAM 

C POWER SWITCH 

PSU 

I /F  CONTROL BOARD 

1 

MOTOR E 
E=ll SIGNAL LINE 

AC LINE 

CN1 Power Supply Unit  (CN1) 
CN2 Line Feed Motor 
C N 3  C a r r i a g e  Assembly 
CN4 Space Motor 
CN6 Pa ra l l e l  I / F  
CN7 Cover Open Switch 
C N 8  O p e r a t i o n a l  Panel  
CN9 S e r i a l  I / F  
CNlO Power Supply Unit  (CN2) 

L 

OPERATIONAL 
PANEL 

COVER OPEN 
SWITCH 
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IX. EXPLODED VIEWS & PARTS L I S T  

0 MAIN FRAME 6 SPACE MECHANISM 
0 PAPER FEED MECHANISM 
0 CARRIAGE ASSEMBLY 
0 PCB ASSEMBLY, I/F CONTROL 
0 POWER SUPPLY UNIT, lOOV SERIES 
0 POWER SUPPLY UNIT, 2 0 0 V  SERIES 
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MAIN FRAME & SPACE MECHANISM 

REF. NO. 

00 1 
00 2 
003 
004 

0 0 5  
006 
00 7 
008 
00 9 
01 0 
01 1 
01 2 
01 3 
014 
01 5 
01 6 
01 7 
018 
019 

10 1 

1 0 2  
10 3 

104 

105 
106 

1 0 7  
108 

109 

DESCRIPTION 

MOTOR WITH GEAR, SPACE 
W I R E ,  SPACE 
PULLEY,  S I D E  
WASHER, S I D E  PULLEY,  
S P E C I A L  
P O S T ,  S I D E  PULLEY 
BRACKET, S I D E  PULLEY,  LH 
BRACKET, S I D E  PULLEY,  RH 
BRACKET, P O S T  
CAM, TENSION 
SHAFT,  TENSION CAM 
S P R I N G ,  TENSION CAM 
SHAFT,  S I D E  PULLEY 
HOLDER, S I D E  PULLEY 
SHAFT,  SPACE 
S P R I N G ,  SPACE SHAFT 
BRACKET, PCB STAY,  LH 
BRACKET, PCB STAY,  RH 
P L A T E ,  SUPPORT 
NUT, SUPPORT P L A T E ,  
S P E C I A L  
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M4 X 10 
WASHER, F L A T ,  M4 
SCREW WITH WASHER ASS ' Y ,  
MACHINE, PAN HEAD, 
M4 X 6 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M4 X 6 
NUT, HEXAGON, M5 
WASHER, S P R I N G ,  
M5 
WAS HER , F L A T ,  M4 
SCREW, MACHINE, PAN HEAD, 
M4 X 16 
R E T A I N I N G  R I N G ,  TYPE -E , 
M6 

RS PART NO. tlANUFACTUREl 
PART NO. REF. NO. DESCRIPTION 

SCREW WITH FLAT WASHER, 
MACHINE, PAN HEAD, 
M4 X 8 

RS PART NO. 

AHD-2385  

MANUFACTUREf 
PART NO. 



PAPER FEED MECHANISM 



PAPER FEED MECHANISM 

REF. NO. DESCRIPTION 

PLATEN ASSEMBLY 
SUPPORT,  PLATEN,  RH 
LEVER,  PAPER RELEASE 
RETAINING R I N G ,  TYPE -E , 
M12 
***END OF PLATEN 
ASSEMBLY*** 

KNOB, PLATEN 
DEFLECTOR 
SHAFT,  PAPER B A I L  
ROLLER,  PAPER B A I L  
B E L T ,  L I N E  FEED 
MOTOR WITH GEAR, 
L I N E  FEED 
BRACKET, L I N E  FEED 
GEAR, I D L E R  
R E T A I N I N G  R I N G ,  TYPE -C , 
S P E C I A L  
ARM, PRESSURE ROLLER 
BRACKET, PRESSURE ROLLER 
ROLLER,  P R E S S U R E ,  REAR 
ROLLER,  P R E S S U R E ,  FRONT 
SHAFT,  PRESSURE ROLLER 
LEVER,  PRESSURE ROLLER 
S P R I N G ,  PRESSURE ROLLER 
LEVER,  LATCH, LH 
LEVER,  LATCH, RH 
COLLAR, LATCH LEVER 
LEVER,  PAPER B A I L ,  LH 
LEVER,  PAPER B A I L ,  RH 
S P R I N G  P L A T E ,  PAPER B A I L  
S P R I N G ,  PAPER B A I L  
R E T A I N I N G  R I N G ,  TYPE -E , 
M 2 
SCREW WITH WASHER A S S ' Y ,  
MACHINE,  PAN HEAD, 
M3  X 5 

RS PART NO. 
flANUFACTUREF 

PART NO. REF. NO. DESCRIPTION 

SCREW WITH WASHER A S S ' Y ,  
MACHINE,  PAN HEAD, 
M4 X 8 
SCREW WITH S P R I N G  WASHER, 
MACHINE,  PAN HEAD, 
M4 X 6 
R E T A I N I N G  R I N G ,  TYPE-E , 
M4 

RS PART NO. 

AHD-2969  

AHD-2852  

A H E - 0 0 9 9  

flANUFACTUREP 
PART NO. 

08011193 

0 9 5 0 4 0 0 6 B  

0 7 2 0 0 0 4 0 E  
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CARRIAGE ASSEMBLY 

REF. NO. DESCRIPTION 

CARRIAGE ASSEMBLY 

RIBBON MECHANISM ASSEMBLY 
TAB,  CARTRIDGE,  LH 
T A B ,  CARTRIDGE,  RH 
GEAR, RIBBON FEED 
P L A T E ,  RIBBON FEED 
S P R I N G ,  RIBBON FEED 
R E T A I N I N G  R I N G ,  TYPE-CRY 
S P E C  I A L  
R E T A I N I N G  R I N G ,  TYPE-CE, 
S P E C I A L  
DAMPER, RIBBON CARTRIDGE 
SENSOR,  RIBBON END 
C A P ,  RIBBON END SENSOR 
GEAR, I D L E R  
MOTOR WITH GEAR, 
RIBBON FEED 
SCREW, MACHINE, 
PAN HEAD, M3 X 6 
SCREW WITH WASHER A S S ' Y ,  
MACHINE, PAN HEAD, 
M3  X 6 
R E T A I N I N G  R I N G ,  TYPE-E , 
M2 
***END OF RIBBON 
MECHANISM ASSEMBLY*** 

HAMMER ASSEMBLY 
(NON-REPAIRABLE ASS ' Y )  
HAMMER SUBASSEMBLY 
HAMMER 
SUPPORT,  HAMMER 
DAMPER, RETURN 
S T O P P E R ,  HAMMER 
COVE R , HAMME R 
S P R I N G ,  RETURN 
SCREW, MACHINE, PAN HEAD, 
M2 X 6 

RS PART NO. AANUFACTUREl 
PART NO. REF. NO. DESCRIPTION 

SCREW, MACHINE, PAN HEAD, 
M 2 . 5  X 4 
***END OF HAMMER 
ASSEMBLY*** 

COLLAR,  P I V O T  P I N  
S E T  S P R I N G ,  FRONT C A R R I E R  
S P R I N G ,  MOTOR BRACKET 
BRACKET, FLAT CABLE 
TIE-WRAP,  lOOMM 
BRACKET, ROLLER 
ROLLER,  CARRIAGE 
CLAMP, SPACE WIRE 

FLAT CABLE ASSEMBLY 
CABLE,  FLAT 
SENSOR,  CARRIAGE HOME 
-L 1 -1. -%-END OF FLAT CABLE 
ASSEMBLY*** 

CARD HOLDER 
BRACKET, FRONT 
S P R I N G ,  WHEEL CASSETTE 
SENSOR,  S E L E C T I O N  HOME 
DAMPER, C A R R I E R  FRAME 
BRUSH, C A R R I E R  FRAME 
BRACKET, CARD HOLDER 
STAY,  CARD HOLDER, LH 
STAY,  CARD HOLDER, RH 
SCREW WITH WASHER A S S ' Y ,  
MACHINE, PAN HEAD, 
M3 X 6 
R E T A I N I N G  R I N G ,  
TYPE-E,  M2 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M2.5  X 6 
R E T A I N I N G  R I N G ,  
TYPE-E,  M3 

RS PART NO. AANUFACTUREl 
PART NO. 



DESCRIPTION RS PART NO. 

SCREW WITH WASHER ASS ' Y ,  
MACHINE, PAN HEAD, 
M3  X 8 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M3  X 4 
SCREW WITH WASHER A S S ' Y ,  
MACHINE, ROUND HEAD, 
M3 X 6 

***END OF CARRIAGE 
ASSEMBLY*** 

WANUFACTURE 
PART NO. REF. NO. DESCRIPTION RS PART NO. MANUFACTURE 

PART NO. 



- 98 - 



Q 

- 99 - 



COVER ASSEMBLY 

REF. NO. DESCRIPTION 

COVER, TOP 
COVER, FRONT VIEW 
S I L E N C E R  

SWITCH & BRACKET 
ASSEMBLY, COVER OPEN 
SWITCH ASSEMBLY, 
COVER OPEN 
BRACKET, SWITCH ASSEMBLY 
***END OF SWITCH & 
BRACKET ASSEMBLY*** 

COVER, BOTTOM 
CLAMP, FLAT CABLE 
GUARD, AC SWITCH 

OPERATIONAL PANEL 
ASSEMBLY 
T A B ,  SWITCH 
( ON/OFF L I N E ,  P I T C H )  
PCB ASSEMBLY, 
OPERATIONAL PANEL 

R E S I S T O R S  

R E S . ,  CARBON F I L M ,  
150 OHM +-5% 1 / 4 W  

MISCELLANEOUS 

SWITCH,  P I T C H ,  S L I D E  
SWITCH,  ON/OFF L I N E ,  
S L I D E  
L E D ,  POWER, B R 5 5 3 4 S  

RS PART NO. nANUFACTUREi 
PART NO. REF. NO. 

***END OF PCB ASSEMBLY, 
OPE RATIONAL PANEL*** 

***END OF OPERATIONAL 
PANEL ASSEMBLY*** 

P L A T E ,  LOGO 
SCREW WITH WASHER A S S ' Y ,  
MACHINE,  PAN HEAD, 
M3 X 6 
SCREW WITH FLAT WASHER, 
MACHINE,  PAN HEAD, 
M4 X 8 

HARDWARE KIT 

REF. NO. 

DESCRIPTION AS PART NO. 

HARDWARE K I T  
SCREW, MACHINE, TRUSS 
HEAD, M4 X 16 
SCREW, MACHINE, TRUSS 
HEAD, M4 X 8 

DESCRIPTION 

nANUFACTUREl 
PART NO. 

RS PART NO. klANUFACTUREF 
PART NO. 

8 7 7 8 9 0 0 0  
0 8 0 1 1 2 1 3 B  

0 3 4 4 0 0 8 0 D  
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PCB ASSEMBLY, I /F CONTROL 

I REF. NO. DESCRIPTION 

PCB ASSEMBLY, 
v ~ / T  I / F  CONTROL 

RESISTORS 

RES.,  CARBON FILM, 
1 kOHM +-5% 1/2W 
RES., METAL FILM, 
5 . 1  OHM +-5% 1 W  
RES., METAL OXIDE FILM, 
2 4  OHM +-5% 2W 
RES., WINDING, 
0 . 5  OHM +-1% 2W 

RES.,  METAL FILM, 
1 . 6 2  OHM + - I %  1/4W 
RES., METAL FILM, 
2 . 6 1  kOHM +- I% 1/8W 
RES . , THERMISTOR, 
1 0  kOHM +-2% 1/8W 
RES., CARBON FILM, 
1 0 0  OHM +-5% 1/4W 
RES., CARBON FILM, 
1 kOHM +-5% 1/4W 

RES., CARBON FILM, 
1 0  kOHM +-5% 1/4W 

RES., CARBON FILM, 
1 5 0  OHM +-5% 1/4W 

RES., CARBON FILM, 
1 . 5  kOHM +-5% 1/4W 
RES., CARBON FILM, 
1 8 0  OHM +-5% 1/4W 
RES., CARBON FILM, 
2 . 7  kOHM +-5% 1/4W 

RS PART NO. AANUFACTUREI 
PART NO. REF. NO. DESCRIPTION 

RES., CARBON FILM, 
4 . 7  kOHM +-5% 1 / 4 ~  

RES., CARBON FILM, 
8 2  OHM +-5% 1/2W 
RES., METAL FILM, 
1 kOHM +-I% 1/4W 

RES.,  METAL FILM, 
1.1 kOHM +-I% 1 / 4 ~  
RES., METAL FILM, 
1 . 5  kOHM + - I %  1/4W 
RES.,  METAL FILM, 
1 . 6 2  kOHM + - I %  1/4W 
RES. , METAL FILM, 
2 . 4 3  kOHM + - I %  1/4W 
RES., METAL FILM, 
2 kOHM + - I %  1/4W 

RES., METAL FILM, 
2 3 2  OHM +- I% 1/4W 

RES., METAL FILM, 
3 1 6  OHM +-I% 1/4W 
RES.,  METAL FILM, 
4 7 5  OHM +- I% 1/4W 

RES., METAL FILM, 
$ 7 . 5  kOHM + - I %  1/4W 

RES., METAL FILM, 
6 . 1 9  kOHM + - I %  1/4W 

RS PART NO. 

N0247EEC 

N0187EFC 

NO 196EEC 

N O 1  98BEE 

N0206BEE 

N0207BEE 

N0663BEE 

NO2 13BEE 

N0532BEE 

N0533BEE 

N0627BEE 

N O 1  OOBEE 

N0596BEE 

AANUFACTUREI 
PART NO. 



REF. NO. 

R6 1 

R6 2 

AR6,7,t 

AR1,2 

AR 3 

AR4,5,S 

AR l o  

ARll 

C57,58 

E33,37,  
4 7 , 4 9 ,  
5 5 , 6 1 ,  
6 2 , 6 3  

Cl8 ,52  
5 3 
~ 1 4 ~ 1 6 :  

c 2 , 3 , 4 ,  
7,139 
1 5 , 2 1 ,  
66 

DESCRIPTION 

RES., CARBON FILM, 
18 kOHM +-5% 1/4W 
RES., METAL FILM, 
1 .43  kOHM +-I% 1/4W 
RES., ARRAY, 10 KOHM 
+- lo% 1 / 8 ~  , 8  ELEMENTS 
RES., ARRAY, 1 kOHM 
+-lo% 1/8W, 4 ELEMENTS 
RES., ARRAY, 2.2 kOHM 
+-lo% 1/8W, 4 ELEMENTS 
RES., ARRAY, 4 .7  kOHM 
+- lo% 1/8W, 8 ELEMENTS 
RES. y ARRAY, 10 kOHM 
+-lo% 1 / 8 W  , 4  ELEMENTS 
RES., ARRAY, lk-150 OHM 
+-lo% 1/8W 

CAPACITORS 

CAP. , 
ALUMINUM ELECTROLYTIC, 
22pF +-20% 25V 
CAP. , 
ALUMINUM ELECTROLYTIC , 
10pF +-20% 16V 

CAP. , 
ALUMINUM ELECTROLYTIC, 
10pF  +-20% 50V 

CAP., CERAMIC, 
lOOOpF +-lo% 50V 

RS PART NO. AANUFACTURER 
PART NO. REF. NO. 

C5,8  

C1,9,14 
17 , l 9 ,  

20 ,  22 ,  
23 ,  26 ,  
27 ,  2 8 ,  
29 ,  3 2 ,  
34 ,  35 ,  
38 ,  41 ,  
4 3 ,  44 ,  
4 5 ,  4 6 ,  
4 8 ,  5 0 ,  
5 4 ,  56 ,  
5 9 ,  6 0 ,  
IC29 ; 
35 P-GNT 
IC29 ; 
36 P-GNC 

C 30 

C 6 

C40 

C 1 0 , l l  
12 ,16  

C24,25 ,  
3 1 

C65 

C 39 

Q 7 , 8 , 1 3  

DESCRIPTION 

CAP., CERAMIC, 
0 . l p F  +80 -20% 25V 
CAP., CERAMIC, 
0.01pF +80 -20% 50V 

CAP., CERAMIC, 
2200pF +- lo% 50V 
CAP., POLYESTER FILM, 
0 .1pF +-.lo% 50V 
CAP. , CERAMIC , 
5pF +-5% 50V 
CAP. , POLYESTER FILM, 
lOOOpF +- lo% 50V 

CAP. , CERAMIC , 
470pF +-5% 50V 

CAP., CERAMIC, 
8200pF +-20% 50V 
CAP. , CERAMIC , 
lOpF +-lo% 50V 

TRANS ISTORS 

TRANSISTOR, SILICON, 
2SB605. PNP 

RS PART NO. AANUFACTURE 
PART NO. 



REF. NO. DESCRIPTION RS PART NO. 

TRANSISTOR, SILICON, 
2SD571,  NPN 
TRANSISTOR, SILICON, 
2SB677 ,  PNP 

TRANSISTOR, SILICON, 
2SD687 ,  NPN 

TRANS ISTOR, ARRAY, 
FT5753i.1 

I C Y  SOFT ASSEMBLY, 
V ~ / R  ETW 
IC , SOFT ASSEMBLY, 
V9/T INTERFACE 
I C Y  TD62507P,  
TRANSISTOR ARRAY 
I C Y  TTL, SN7404N, 
HEX INVERTERS 
I C Y  TTL, SN7405N, 
HEX INVERTERS 
I C Y  TTL, SN7417N, 
HEX BUFFERS / DRIVERS 
I C Y  TTL, SN74LS21,  
DUAL 4-AND GATES 
I C Y  IR-2C03,  DRIVER STUCK 
I C Y  UDN-5711M, 
2-NAND GATES /DRIVERS 
I C Y  AN6552, DUAL OP. AMP 
I C Y  NJM2903D, COMPARATOR 

I C Y  8 0 3 1  pCPU o r  8 0 5 1  pCPU 
I C Y  TTL, SN 74LS 0 4 ,  
HEX INVERTERS 
I C Y  TTL, SN 74LS 0 0 ,  
QUADRUPLE 2-NAND GATES 

blANUFACTUREI 
PART NO. REF. NO. DESCRIPTION 

I C Y  TTL, SN74LS32NY 
QUADRUPLE 2-OR GATES 
I C Y  TTL, SN74LS74NY DUAL 
D-TYPE EDGE TRIGGERED F / F  
I C Y  TTL, SN 74LS O8N, 
QUADRUPLE 2-AND GATES 
I C Y  TTL, SN74LS54NY 4 WIDE 
AND-OR INVERT GATES 
I C Y  TTL, SN74LS14NY HEX 
SCHMZTT-TRIGGER INVERTERS 
I C Y  TTL, SN74LS374,  OCTAL 
D-TYPE EDGE TRIGGERED F / F  

I C Y  MOS, TMP8155P, 
I / O  PORTS AND TIMER 
I C Y  N-MOS, pPD8243C, QUAD. 
EXPANDER 
I C Y  TTL, SN75188N, QUAD. 
LINE DRIVER 
I C Y  UDN-5712M, 
2 AND-GATE s / DRIVERS 
I C Y  TTL, SN75189N,  QUAD. 
LINE RECEIVER 

DIODES 

DIODE, SILICON, IS2075K 

DIODE, ZENER, HZ5C1 

DIODE, ZENER, HZ7B1 
DIODE, SILICON, RGP lOA 

DIODE, ZENER, HZ7A2 
DIODE, ZENER, HZ 11A-3 

RS PART NO. 

AMX-5193 

MX-3808 

AMX-3698 

MX-5729 

AMX-45 2 6  

AMX-3928 

MX-5773 

AMX-5214 

AMX-3867 

AMX-4509 

DX-1118 

ADX- 1 4 5  1 

DX-2618 
ADX- 1 4 5 5  

DX-1176 
DX-1316 

AANUFACTUREI 
PART NO. 

1 4 0 7 0 6 1 0  

1 4 0 7 0 6 1 4  

1 4 0 7 0 6 2 1  

1 4 0 7 0 7 5 3  

1 4 0 7 0 7 6 0  

1 4 0 7 0 7 9 6  

1 4 0 7 0 9 4 7  

1 4 0 7 0 9 8 8  

1 4 0 7 0 8 2 4  

1 4 0 7 1  1 9 2  

1 4 0 7 0 8 2 5  

1 4 0 1 0 6 3 1  

1 4 0 2 0 2 9 9  

1 4 0 2 0 3 0 1  
1 4 0 2 0 3 0 6  

1 4 0 2 0 3 7 4  
1 4 0 2 0 3 9 2  



REF. NO. 

: D 3 , 7  

1 1  ( Z D 3 )  
) 1 , 2 , 3 ,  
1 ,15,16 
1 7 , 1 8  

:N 7 
: N 2 , 4 , 8  
:N 1 
:N10  
:N 3 

J 3 
: 1 , 2  

rIAM 

CTL 2 

2 5 1  
LTL 1 

D02(CN6: 

00 3 
004 
00 5 
006(CN9 '  

00 7 

DESCRIPTION 

D I O D E ,  ZENER,  H Z 2 4 - 3  

D I O D E ,  S I L I C O N ,  WO3C, 
2 0 0 V  1 A  

CONNECTORS & SOCKETS 

CONNECTOR, MALE-4P 
CONNECTOR, MALE-6P 
CONNECTOR, MALE-8P 
CONNECTOR, MALE-1OP 
CONNECTOR, FEMALE, Z C - 0 2 4  

INDUCTORS 

SN C O I L ,  3 0 p H  + - l o %  
C O I L ,  8 2 p H  + - l o %  

MISCELLANEOUS 

SWITCH,  HAMMER, S L I D E  
POWER B U S ,  P C B ,  CONTROL 
RESONATOR, CERAMIC,  
7 . 3 7 M H z  

RESONATOR, CRYSTAL P X 1 ,  
8MHz 

CONNECTOR, FEMALE - 3 6 P I N ,  
PARALLEL INTERFACE 
CLAMP, T R A N S I S T O R  
SPACER,  HEAT S I N K  
HEAT S I N K  
SOCKET,  FEMALE-5PIN,  
S E R I A L  INTERFACE 
D I P  S W I T C H ( 6  SWITCHES)  (SW1 

RS PART NO. nANUFACTURER 
PART NO. 

REF. NO. DESCRIPTION 

SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M3 X 14 
WAS HE R , OUTER TOOTH, 
M3 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M3 X 10 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M3 X 6 
***END OF PCB ASSEMBLY, 
v ~ / T  I / F  CONTROL*** 

SCREW WITH WASHER A S S ' Y ,  
MACHINE, PAN HEAD, 
M3 X 6 

US PART NO. 
-- 

AHD-2970  

AHD-88 7 4  

AHD- 2 4  7 6 

AHD-2475  

AHD-25 2 6  

AANUFACTUREF 
PART NO. 

0 9 5 0 3 0 1 4 B  

0 7 0 5 0 0 3 0 B  

0 9 5 0 3 0 1 0 B  

0 9 5 0 3 0 0 6 B  

0 8 0 1 1 1 6 7  
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POWER SUPPLY UNIT, lOOV S E R I E S  

REF. NO. DESCRIPTION 

POWER SUPPLY UNIT 

RESISTORS 

RES. , CEMENT, 
1 0  OHM + - l o %  5W 
RES., CARBON FILM, 
27  kOHM +-5% 1/4W 
RES.,  CARBON FILM, 
2 0 0  OHM +-5% 1/4W 

RES., CEMENT, 
3 . 3  kOHM + - l o %  5W 
RES., METAL OXIDE FILM, 
1 0 0  kOHM + - l o %  2W 
RES. , METAL OXIDE FILM, 
1 5  OHM + - l o %  1 W  
RES., CARBON FILM, 
1 .5  mOHM +-5% I !4W 
RES., METAL OXIDE F I L M ,  
0 . 4 7  OHM +-5% 2W 
RES.,  CARBON FILM, 
2 . 7  kOHM +-5% 1/4W 

RES., METAL OXIDE FILM, 
1 0 0  OHM +-5% 2W 
RES., METAL FILM, 
1 0 0  kOHM + - I %  1/4W 
RES., CARBON FILM, 
2 kOHM +-5% 1/2W 
RES., METAL OXIDE FILM, 
2 . 7  kOHM + - l o %  2W 
RES., METAL OXIDE FILM, 
2 . 7  kOHM +-5% 1 W  
RES., CARBON FILM, 
1.8 kOHM +-5% 1 / 4 ~  

-- 

RS PART NO. 

ATA- 1 0 6  7 

N0063FKF 

NO3 16EEC 

N0146EEC 

N0230FKF 

N0132FHD 

N0074FGE 

N0450EEC 

N0008EHE 

N0224EEC 

N O 1  32EHD 

N0371BED 

NO2 13EFC 

N0224FHD 

N0224EGD 

NO21 OEEC 

- - 

IANUFACTURER 
PART NO. REF. NO. 

- -- 

DESCRIPTION 

RES., METAL OXIDE FILM, 
4 7 0  OHM + 5 %  1 W  
RES., CARBON FILM, 
1 kOHM +-5% 1/4W 

RES., METAL FILM, 
2 kOHM + - I %  1/4W 

RES., METAL FILM, 
1 0  kOHM +- I% 1/4W 
RES. , METAL FILM, 
2 7  kOHM + - I %  1/4W 
POT, 1 kOHM +-20% 1/2W, 
VOLUME 

CAPACITORS 

CAP. , METALIZED PAPER, 
4 7 0 0 p F  +-20% 250V 
CAP. , 
METALIZED PAPER FILM, 
0 . 1 p F  250V 
CAP. , 
ALUMINUM ELECTROLYTIC, 
3 9 0 p F  +-20% 200V 
CAP. , 
ALUMINUM ELECTROLYTIC, 
2 2 0 p F  +-20% 16V 
CAP. , CERAMIC , 
1 5 0 p F  + 8 0  -20% 3.2KV 
CAP. , 
ALUMINUM ELECTROLYTIC, 
1 5 0 0 p F  +-20% 50V 
CAP. , 
ALUMINUM ELECTROLYTIC, 
1 0 p F  +-20% 50V 

RS PART NO. 
AANUFACTUREF 

PART NO. 



REF. NO. DESCRIPTION 

CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
4 7 0 p F  + -20% 3 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
4 7 0 p F  + -20% 3 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
l O O p F  + -20% 2 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
l O O O p F  + - 2 0 %  3 5 V  
CAP. , 
ALUMINUM ELECTROLYTIC , 
3300pF + - 2 0 %  1 0 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
2 2 0 p F  + - 2 0 %  1 0 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
2 . 2 p F  + -20% 5 0 V  
C A P . ,  CERAMIC,  
2 2 0 p F  +-lo% 3 . 2 K V  
CAP.  , CERAMIC , 
0 . 1 p F  + 8 0  - 2 0 %  5 0 V  
CAP. ,  CERAMIC,  
2 2 0 p F  +-5% 5 0 V  
CAP. , CERAMIC , 
l O O O p F  + - l o %  1KV 

TRANS I S T O R S  

T R A N S I S T O R ,  S I L I C O N ,  
2 S D 6 8 7 ,  NPN 
TRANS I S T O R ,  S I L I C O N  , 
2 S C 2 0 0 1 ,  PNP  

RS PART NO. 

CC 4 7  7MGAP 

CC 4 7 7MGAP 

CC 1 0 7 M F A P  

CC lO8MGAP 

CC 338MCAP 

CC 2 2 5 M J A P  

CC 2 2  1 KACP 

C C 2 2 1 J J C P  

2 S D - 6 8 7  

2 S C - 2 0 0 1  

IANUFACTUREF 
PART NO. 

REF. NO. 

I C  1 
I C  2 

D 1 

D 3 , 4 , 6  

D5 
D 2 
Z D l  
( Z D 2 , 6 ,  
9 , 1 0 1  
Z D2 
Z D 4  
ZD3 
( Z D 3 , 7  
11 > 

L 1 , 2  
L 3 , 4  

BR 1 
T 1  
TRA 1 
F. C 
F 1 
F 2 
F 3 

3 1  
CN 2 

DESCRIPTION 

I C ,  HYBRID,  S T K 7 4 0 8  
I C Y  p P C 4 5  5 8 C ,  DUAL O P .  AMP 

DIODES 

D I O D E ,  S I L I C O N ,  RUIC , 
F I R S T  RECOVERY 
D I O D E ,  S I L I C O N ,  S5KC 2 0 ,  
F I R S T  RECOVERY 
D I O D E ,  S I L I C O N ,  I S  1834 
D I O D E ,  S I L I C O N ,  I S  1 5 8 8  
D I O D E ,  ZENER,  HZ5C-1 

D I O D E ,  ZENER,  HZ 1 2 B - 3  
D I O D E ,  ZENER,  HZ 1 2 B - 1  
D I O D E ,  ZENER,  H Z 2 4 - 3  

INDUCTORS 

CHOKING C O I L ,  2MH 2 A  
CHOKING C O I L ,  4 . 7 p H  620M.A 

MISCELLANEOUS 

BRIDGE R E C T I F I E R ,  S 4 V B 4 0  
TRANSFORMER, V 9 P S U  , lOOV 
TRYAC , ACOgDIM, 4 0 0 V  8 A  
C L I P ,  FUSE 
F U S E ,  MT4-2A 
F U S E ,  GGS-3A 
F U S E ,  GGS-5A 

CABLE ASSEMBLY, POWER 
CABLE ASSEMBLY, L O G I C  

RS PART NO. 

MX-6565 
MX-6459 

ADX-1693  

ADX-1526  

ADX- 1 5 2 4  
ADX- 1 3 04 

D X - 2 6 2 1  
DX-2622  
DX- 2 6  2 3  

A C B - 2 5 5 4  
A C B - 2 5 5 5  

DX- 2 6  2 4  
A T B - 0 5 0 6  
ADX- 1 7 00 
N / S  
A H F - 0 1 0 1  
A H F - 0 1 0 2  
A H F - 0 1 0 3  

AANUFACTURER 
PART NO. 



REF. NO. DESCRIPTION 

***END OF POWER SUPPLY 
UNIT*** 

SWITCH,  POWER, 2 5 0 V  1 6 A ,  
ROCKER 
RECEPTACLE,  AC POWER 
CABLE,  AC POWER, 1 2 5 V  1 0 A  
SCREW WITH WASHER A S S ' Y ,  
MACHINE, PAN HEAD, 
M3 X 6 
SCREW WITH S P R I N G  WASHER, 
MACHINE,  PAN HEAD, 
M4 X 6 

RS PART NO. 

A S - 3 0 6 7  

A J - 5 0 2 0  
AW-2887 
AHD-2524  

AHD-2852  

v~ANUFACTUREF 
PART NO. 
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POWER SUPPLY UNIT, 200V SERIES 
- - 

REF. NO. DESCRIPTION 

POWER SUPPLY UNIT 

RES ISTORS 

RES., CEMENT, 
20 OHM +-lo% 5W 
RES., CARBON FILM, 
27 kOHM +-5% 1/4W 
RES., CARBON FILM, 
2 0 0  OHM +-5% 1/4W 

RES., CEMENT, 
3 . 3  kOHM + - l o %  5W 
RES., METAL OXIDE FILM, 
200 kOHM +-5% 2W 
RES., METAL OXIDE FILM, 
1 5  OHM + - l o %  1 W  
RES., CARBON FILM, 
1 . 5  MOHM +-5% 1 / 4 ~  
RES., METAL OXIDE FILM, 
0 . 4 7  OHM +-5% 2W 
RES., CARBON FILM, 
2 . 7  kOHM +-5% 1/4W 

RES. , METAL OXIDE FILM, 
1 0 0  OHM +-5% 2W 
RES., CARBON FILM, 
2 kOHM +-5% 1/2W 
RES. , METAL OXIDE FILM, 
2 .7  kOHM +- lo% 2W 
RES., METAL OXIDE FILM, 
2 . 7  kOHM +-5% 1 W  
RES., CARBON FILM, 
1.8 kOHM +-5% 1/4W 

RS PART NO. MANUFACTURER 
PART NO. REF. NO. 

R12 

R l 4 , l 7  
( R l O , l 7  
5 l , 5 7 )  

R13 
R l 9 , 3 4 )  

R19 

R5 

VR 1 

C 3 

C 7 

C 6 , 9  

C10 

C22 

C 1 4 , 1 6 ,  
17 , l 8  
: C 5 2 , 5 3  

DESCRIPTION 

RES., METAL OXIDE FILM, 
4 7 0  OHM +5% 1 W  
RES., CARBON FILM, 
1 kOHM +-5% 1/4W 

RES., METAL FILM, 
2 kOHM + - I %  1/4W 

RES. , METAL FILM, 
1 0  kOHM +- I% 1/4W 
RES., METAL FILM, 
47 kOHM + - I %  1/4W 
POT, 1 kOHM +-20% 1/2W, 
VOLUME 

2APAC ITORS 

ZAP. , 
X: O . l p F ,  Y :  4 7 0 0 p F  x 2  
ZAP. , 
4LUMINUM ELECTROLYTIC, 
1 0 0 p F  +-20% 400V 
ZAP. , 
4LUMINUM ELECTROLYTIC, 
2 2 0 p F  +-20% 16V 
CAP. , CERAMIC, 
1 5 0 p F  +80  -20% 3.2KV 

CAP. , 
ALUMINUM ELECTROLYTIC, 
1 5 0 0 p F  +-20% 50V 
CAP. , 
ALUMINUM ELECTROLYTIC, 
l O p F  +-20% 50V 

RS PART NO. 

NO 1 6  9EGD 

N O 1  96EEC 

NO2 13BGE 

NO28 1 BGE 

N0316BEE 

AP-7430 

CC 2 2 7MDAP 

CC151ZACP 

CC 158MJAP 

MANUFACTUR 
PART NO. 



REF. NO. 

C 1 2 , 1 9  

C 1 3 , 2 1  

C 2 0  

C 15 

2 1  1 

: 5 

3, 2 

C 2 3  

C 2 4  

C 2 7 , 2 8  
2 9 , 3 O  

4 1 , 2 9 4  

Q 3 

DESCRIPTION 

CAP.  , 
ALUMINUM E L E C T R O L Y T I C ,  
4 7 0 p F  + -20% 3 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
100pF +-20% 2 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
1000pF + - 2 0 %  3 5 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
3300pF +-20% 1 0 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
2 2 0 p F  + -20% 1 0 V  
CAP. , 
ALUMINUM E L E C T R O L Y T I C ,  
2 . 2 p F  + -20% 5 0 V  
CAP. ,  METALIZED PAPER F I L M ,  
0 . 1 5 p F  A C 2 5 0 V  + - 2 0 %  

CAP. ,  CERAMIC,  
0.1pF + 8 0  - 2 0 %  5 0 V  
C A P . ,  CERAMIC,  
2 2 0 p F  +-5% 5 0 V  
CAP. , CERAMIC , 
2 2 0 0 p F  +80 - 2 0 %  1KV 

TRANS I S T O R S  

TRANSISTOR,  S I L I C O N ,  
2 S D 6 8 7 ,  NPN 
TRANSISTOR,  S I L I C O N ,  
2 S C 2 0 0 1 ,  PNP  

RS PART NO. MANUFACTURE1 
PART NO. REF. NO. DESCRIPTION 

I C  1 
I C  2 

D 1 

D 3 , 4 , 6  

D 5 
D 2 
Z D 1  
( Z D 2 , 6 ,  
9 , 1 0 >  
ZD2  
Z D 4  
Z D 3  
( Z D 3 , 7  
11 > 

L 1 , 5  
L 3 , 4  
L 2  

B R I  
T 1 
TRA 1 
F. C 
F 1 
F 2 
F 3 
CN1 
CN 2 

I C ,  HYBRID,  S T K 7 4 0 8  
I C Y  p P C 4 5 5 8 C ,  DUAL OP .  AMP 

DIODES 

D I O D E ,  S I L I C O N ,  RU I C  , 
F I R S T  RECOVERY 
D I O D E ,  S I L I C O N ,  S 5 K C 2 0 ,  
F I R S T  RECOVERY 
D I O D E ,  S I L I C O N ,  I S  1834 
D I O D E ,  S I L I C O N ,  I S 1 5 8 8  
D I O D E ,  ZENER,  HZ5C-1 

D I O D E ,  ZENER,  HZ 1 2 B - 3  
D I O D E ,  ZENER,  H Z 1 2 B - 1  
D I O D E ,  ZENER,  H Z 2 4 - 3  

INDUCTORS 

CHOKING C O I L ,  9 0 0 p H  1 A  
CHOKING C O I L ,  4 . 7 p H  620MA 
CHOKING C O I L ,  1 6 p H  1 A  

MISCELLANEOUS 

BRIDGE R E C T I F I E R ,  S 4 V B 4 0  
TRANSFORMER, V 9 P S U ,  2 0 0 V  
TRYAC, A C 0 8 D I M ,  4 0 0 V  8 A  
C L I P ,  FUSE 
F U S E ,  MT4-2A 
F U S E ,  GGS-3A 
F U S E ,  GGS-5A 
CABLE ASSEMBLY, POWER 
CABLE ASSEMBLY, L O G I C  

RS PART NO. 

'4X-6565 
YX- 64 5 9 

ADX-1693 

ADX-1526 

ADX- 15 2 4  
ADX- 1304 

DX-2621  
DX-2622  
DX- 2 6  2 3 

ACB-2554  
ACB-2555  

DX-2624  

ADX- 1 7 0 0  

AHF-0101  
AHF-0102  
A H F - 0 1 0 3  

MANUFACTURER 
PART NO. 



REF. NO. DESCRIPTION 

***END OF POWER SUPPLY 
UNIT*** 

SWITCH,  POWER, 2 5 0 V  1 6 A ,  
ROCKER 
RECEPTACLE,  AC POWER 
CABLE, AC POWER 
SCREW WITH WASHER A S S ' Y ,  
MACHINE, PAN HEAD, 
M3 X 6 
SCREW WITH S P R I N G  WASHER, 
MACHINE, PAN HEAD, 
M4 X 6 

RS PART NO. nANUFACTUREf 
PART NO. 



X. SCHEMATIC DIAGRAMS 

0 I / F  CONTROL BOARD LOGIC 
0 POWER SUPPLY UNIT LOGIC (100VOLT SERIES) 
0 POWER SUPPLY UNIT LOGIC (200VOLT SERIES) 
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XI. PROGRAMMING 

DWP-220 Control Codes 

Codes 
(Dee) (Hex) Function 

08n 
10 
13 
14 
15 
27 01 
27 02 
27 03 
27 04 
27 05 
27 06 
27 07 
27 08 
27 09 
27 10 
27 14 
27 15 
27 1 7  
27 2 1  
27 22 
27 24 
27 25 
27 26 
27 28 
27 30 
27 31 
27 32 
27 56 

08n 
OA 
OD 
OE 
OF 
1 B  01 
1 B  02 
1 B  03 
1 B  04 
1 B  05 
1 B  06 
1 B  07 
1 B  08 
1 B  09 
1 B  O A  
1 B  OE 
1 B  OF 
1 B  11 
1 B  15 
1 B  16 
1 B  18 
1 B  19 
1 B  1 A  
1 B  1 C  
1 B  1 E  
1 B  1 F  
1 B  20 
1 B  38 

Backspace n/120" ( 1  <n<255) 
Line Feed* 
C a r r i a g e  Return  w i t h  Line  Feed* 
End Under 1 i n e  
S t a r t  Under l ine  
1/120" Space 
2/ 120'' Space 
3/120" Space 
4 /  120" Space 
5/ 1 20 I' Space 
6/120" Space 
7/120" Space 
8/120" Space 
9 /  1 20 'I Space 
Reverse L i n e  Feed* 
12 P i t c h  S e l e c t  
10 P i t c h  S e l e c t  
P r o p o r t i o n a l  Space S e l e c t  
S t a r t  C a r r i a g e  Return  Only** 
End C a r r i a g e  Return  Only* 
E n t e r s  E x t e r n a l  Program Mode** 
E x i t s  E x t e r n a l  Program Mode** 
1/48" L i n e  Feed 
Half Line Feed 
Reverse Half  L i n e  Feed 
Bold P r i n t  On 
Bold P r i n t  Off 
1/38'' L ine  Feed 

* Line  Feeds may be s e n t  from machine-language programs,  b u t  n o t  from BASIC's 
LPRINT s t a t e m e n t .  See t h e  t e c h n i c a l  In fo rma t ion  s e c t i o n  of  your  Tandy 
C m p u t e r  owner ' s  manual f o r  d e t a i l s  on sending  Line  Feeds.  

a f t e r  a CHRS(27); CHRS(21) is s e n t ,  a CHRS(13) causes  a C a r r i a g e  Return 
o n l y ;  CHRS(27); CHRS(22) causes  a r e t u r n  t o  normal.  

-k-k Normally,  CHRS(13) causes  a C a r r i a g e  Return p l u s  a Line  Feed. However, 

*** See External Program Mode l a t e r  i n  t h i s  manual.  
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Examples of Code program Lines 

DEC I HEX 1 OCT 

32 1 20 1 040 
)41 

LPRIN'T CHRB(E3): CHRBi: 1 . )  

LPRINT C t i R % (  1 3 )  

L-PH I N 1  CHRB ( 27 1 : CHRB 3 :i 

LPR I NP CHHB (2 '7  ) ; CtiRB ( 3.4 ) 

1. .PR I Ni' CHRB 2 7 j : CHR9 t. 3.7 ) 

Backs paces  1 / 1 2 0 It .  

Returns c a r r i a g e  w i t h  L ine  Feed. 

Moves 3/120" s p a c e .  

A l l  subsequent  c h a r a c t e r s  w i l l  be p r i n t e d  i n  12 p i t c h .  

A l l  subsequent  c h a r a c t e r s  w i l l  be p r i n t e d  i n  P r o p o r t i o n a l  Spacing.  

_ _ _ _  _ _  
DEC HEX OCT 

SP 62 3E 076 ) 

I 63 3F 077 7 

ASCII Character Codes 
Print able Characters 

J 

101 65 145 e 186 BA 272 

102 66 146 f 222 DE 336 C 
103 67 147 a 

~________________________________________-  

The DWP-220 can produce a l l  rnodif-el A 211 c h a r a c t e r s .  Here's what they look l i k e :  

I CODE 1 C h a r 1  CODE 1 C h a r 1  

I 33 I 2 1 7  

I CODE 1 Char 1 CODE 

1 104 1 68 1 150 1 h I I I I I 

I 113 1 71 1 161 1 a 1 ! I I I 
114 1 72 1 162 1 r j 
115 i 73 I 163 I s i 

118 166 

120 170 
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