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CHAPTER 1

GENERAL INFORVIATION

1.1 PX1000 PRODUCT DESCRIPTION

TEXT TELL ' s PX1000 , t he Pocke t Te lex i s a pocke tab le da ta
c o m m u n i c a t i o n s u n i t , f o r c r e a t i n g a n d s e n d i n g / r e c e i v i n g t e x t .
Tex t can be c rea ted us ing the s tandard QWERTY keyboard , and s to red
i n t h e u n i t ' s m e m o r y. T h e m e m o r y w i l l h o l d u p t o 7 , 4 0 0 c h a r a c t e r s ,
o r 4 t o 5 p a g e s o f s t a n d a r d A 4 . T h e t e x t i s v i e w e d o n a s i n g l e l i n e
o f 4 0 c h a r a c t e r s L i q u i d C r y s t a l D i s p l a y . I n b u i l t i n t h e u n i t i s a n
e a s y t o u s e , y e t s o h i s t i c a t e d w o r d p r o c c e s s o r .
Te x t c a n b e s e n t a n d r e c e i v e d b y t e l e p h o n e u s i n g t h e u n i t s o n
board s imp lex acoust ic modem.
A l s o , t e x t c a n b e t r a n s f e r r e d t o a p r i n t e r o r c o m p u t e r , v i a a n
R S 2 3 2 C c o m p a t i b l e s e r i a l p o r t . V i a t h i s p o r t a l s o , t e x t c a n b e
r e c e i v e d f r o m a c o m p u t e r, o r o t h e r d a t a c o m m u n i c a t i o n s d e v i c e .
T h e u n i t i s p o w e r e d f r o m a n i n t e r n a l r e c h a r g e a b l e b a t t e r y p a c k , w h i c h
i s c h a r g e d f r o m a n e x t e r n a l a d a p t o r . T h e u n i t w i l l o p e r a t e f o r m o r e
t h a n fi v e h o u r s a f t e r a f u l l r e c h a r g e . T h e m e m o r y c o n t e n t s a r e k e p t
a s l o n g a s t h e b a t t e r y p a c k i s c h a r g e d .
T h e r e a r e v i s u a l i n d i c a t i o n s o n t h e L C D o f t h e q u a l i t y o f t e l e p h o n e
r e c e p t i o n , t h e a m o u n t o f m e m o r y u s e d , w h e n t h e b a t t e r y p a c k i s l o w,
a s w e l l a s o t h e r t e x t i n f o r m a t i o n .
T h e r e i s a l s o a n a u d i o i n p u t / o u t p u t a u d i o s o c k e t w h i c h c a n b e u s e d
f o r s t o r a g e a n d r e t r i e v a l o f d a t a f r o m a s t a n d a r d t a p e r e c o r d e r .

T h e r e a r e d i f f e r e n t v e r s i o n s o f t h e P X 1 0 0 0 a v a i l a b l e . T h e b a s i c
u n i t i s t h e E n c r y p t v e r s i o n w h i c h c o n t a i n s t h e e x t r a f u n c t i o n
e n a b l i n g t e x t t o b e e n c r y p t e d a c c o r d i n g t o a k e y, w h i c h i s s e l e c t e d
b y t h e u s e r . T h e o r i g i n a l t e x t , o n c e e n c r y p t e d , i s p r a c t i c a l l y
i m p o s s i b l e t o r e t r i e v e w i t h o u t k n o w l e d g e o f t h e e x a c t k e y.
T h e C a l c v e r s i o n h a s , i n s t e a d o f t h e e n c r y p t f u n c t i o n , t h e
p o s s i b i l i t y t o d o b a s i c a r i t h m e t i c c a l c u l a t i o n s .
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1.2 SPECIFICATIONS

Genera 1

D i m e n s i o n s L e n g h t
Height
Width

Weight

Operating Temperature Range
Humidi ty Range

Storage Temperature Range

Techn i ca1

225 mm
85 mm
29 mm

450 g

-10 C to +40 C
0-95% Rh

-25 deg. C to 55 deg. C

Ulffl̂

Power Supply

Power Consumption

Battery Charge Current
Bat tery Li fe

internal rechargeable 6V battery
rechargeable from external 12V DC
adaptor.
< 150 uA unit off
< 30 mA norma 1 use
<" 50 mA transmit/receive mode

50 mA h igh charge
<2 mA trickle charge
>5 hrs. (normal use) after full
recharge

fflm)

fffiwj

Memory capacity 8k (7.4k available to user)
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Modem

M o d u l a t i o n S t a n d a r d
F r e q u e n c i e s
Baud Rates

Data Format

Par i ty

Header

Speake r Ou tpu t l e ve l

R e c e i v e r S e n s i t i v i t y

S e r i a l P o r t

Vo1 tage Leve l s

Baud Rate
Data Format

Par i ty

I n p u t
O u t p u t

FSK CCITT V.23 mode 1, 600 Bd.
MARK 1300 Hz, SPACE 1700 Hz
3 0 0 , 6 0 0 a n d 1 2 0 0 s e l e c t a b l e f r o m
keyboard
1 s t a r t - b i t , 7 d a t a - b i t s , L S B
fi r s t , 1 p a r i t y - b i t , 2 s t o p - b i t s
Even

T r a n s m i s s i o n s t a r t s w i t h 0 . 5 s e c .
M A R K , f o l l o w e d b y 1 6 N u l l - B y t e s ,
( A S C I I 0 0 ) a t t h e s e l e c t e d b a u d
ra te , 0 .8 sec MARK, and 4 Nu l l
by tes
S e t a t f a c t o r y t o m a x i m u m l e v e l
a l l o w a b l e b y Te l e p h o n e A u t h o r i t y
i n c o u n t r y o f s a l e .
<-30dBm.

MARK -3 to -15V, SPACE 3 to 15V
MARK -5V (+-20%),SPACE 5V (+-20%)
1200 Bd
1 s t a r t - b i t , 7 d a t a - b i t s , L S B
fi r s t , 1 p a r i t y - b i t , 2 s t o p - b i t s .
Even

^

f̂s

ra

Aud io Socke t

Vo1tage Leve1s

Inpu t impedance
S igna l Fo rma t

I n p u t
O u t p u t

5 . 0 V p - p m a x .
1 . 6 V p - p i n 1 2 0 o h m
120 ohm.
FSK CCITT V.23 600 Bd. Standard
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CHAPTER 2

PX1000 THEORY OF OPERATION

T h e f o l l o w i n g i s a d e t a i l e d t e c h n i c a l d e s c r i p t i o n o f t h e t h e o r y o f
o p e r a t i o n o f t h e P X 1 0 0 0 , Ve r s i o n H .

PCWER SUPPLY

T h e P X 1 0 0 0 d e r i v e s i t s p o w e r f r o m a b a t t e r y p a c k c o n t a i n i n g fi v e
r e c h a r g e a b l e , N i - C d c e l l s , c o n n e c t e d i n s e r i e s , e a c h w i t h a n o m i n a l
v o l t a g e o f 1 . 2 V. T h i s g e n e r a t e s a n o m i n a l v o l t a g e o f 6 V D C a t t h e
b a t t e r y i n p u t s , p i n s 1 a n d 2 , o n c o n n e c t o r J 5 .
T h i s v o l t a g e i s a p p l i e d d i r e c t l y t o I C 7 , w h i c h i s a Q U A D - N A N D ,
7 4 H C 0 0 . T h i s I C c o n t r o l s t h e p o w e r o n / o f f t o t h e r e m a i n d e r o f t h e
ci rcui t.
W h e n t h e u n i t i s o f f , p o w e r i s t u r n e d o n b y p r e s s i n g t h e k e y O N / S TO P.
T h i s k e y i s c o n n e c t e d t o t h e R E S E T i n p u t o f a b i - s t a b l e m a d e u p o f
t w o N A N D g a t e s o f I C 7 . I n t h e o f f s t a t e , t h e o u t p u t o n p i n 3 , I C 7 i s
l o w. W h e n O N / S TO P i s p r e s s e d , t h i s o u t p u t g o e s h i g h , t u r n i n g o n b o t h
t r a n s i s t o r s , T l a n d T 2 , v i a c u r r e n t - 1 i m i t i n g r e s i s t o r s R 8 a n d R 1 8 .
B e c a u s e o f z e n e r d i o d e , Z l , w h i c h i s 5 V 7 , t h e v o l t a g e o n t h e e m i t t e r
o f T l , i s n o w 5 V. T h i s i s V C C . P u l l - u p r e s i s t o r , R 7 , h o l d s t h e
b i - s t a b l e i n s e t s t a t e . T h e b i - s t a b l e i s r e s e t b y a l o w p u l s e f r o m
M P U p o r t P 2 2 , w h i c h t u r n s o f f T l a n d T 2 .
A v o l t a g e c o n v e r t o r , I C 6 ( 7 6 6 0 ) , i s n o w p o w e r e d u p , a n d g e n e r a t e s a
v o l t a g e o f a p p r o x i m a t e l y - 5 V a t i t s o u t p u t , p i n 5 , u s i n g r e s e r v o i r a n d
pump capac i to rs , C6 and C7.
T h e m a i n R A M , I C 4 ( 6 2 6 4 ) , i s p o w e r e d d i r e c t l y f r o m t h e b a t t e r y p a c k ,
v i a d i o d e s D 3 a n d D 4 , w h i c h e n s u r e t h e c o r r e c t s u p p l y v o l t a g e f o r
t h i s I C .
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BATTERY CHARGE CCT.

T h e b a t t e r y c h a r g e c i r c u i t c o n s i s t s o f a d u a l v o l t a g e s e n s o r I C , a
7 6 6 5 , ( I C 8 ) , a n d a c u r r e n t d r i v e c i r c u i t c o n s i s t i n g o f t r a n s i s t o r s m
T 3 , T i l a n d T 1 2 , a n d r e s i s t o r s R 3 7 , a n d R 4 2 . T h e o p e r a t i o n o f t h e
c i r c u i t i s s u c h t h a t d i s c h a r g e d b a t t e r i e s a r e i n i t i a l l y c h a r g e d a t a
h i g h r a t e o f 0 . 3 C , w h e r e C i s t h e b a t t e r y c a p a c i t y , w h i c h i s 1 7 0 m A h , m
u n t i l t h e y r e a c h a s p e c i fi c v o l t a g e , o f 7 . 5 V, a t w h i c h p o i n t t h e r a t e
i s r e d u c e d , t o a t r i c k l e r a t e , o f l e s s t h a n 0 . 0 1 C .
W h e n t h e c h a r g e r i s i n s e r t e d , 1 2 V D C a p p e a r s a t p i n 3 8 o f t h e h y b r i d .
T h e l o w l e v e l o f t h e b a t t e r y v o l t a g e i s d e t e c t e d a t S I o f I C 8 , w h i c h ;
t u r n s o n T 3 , v i a o u t p u t O U T 1 ( T 3 i s a c t u a l l y t u r n e d o n b y p u l l - u p
R 4 3 , a s O U T 1 i s n o w h i g h - i m p e d a n c e ) . T h i s , i n t u r n , t u r n s o n
t r a n s i s t o r s T i l a n d T 1 2 , v i a c u r r e n t - 1 i m i t i n g r e s i s t o r , R 4 1 . T i l « *
s h o r t s o u t r e s i s t o r R 4 2 , s o t h e c u r r e n t fl o w i n g i n t o t h e b a t t e r i e s
i s e q u a l t o 0 . 7 V d i v i d e d b y t h e v a l u e o f R 3 7 , w h i c h i s 1 3 o h m s ,
g i v i n g a c h a r g e c u r r e n t o f a p p r o x i m a t e l y 5 0 m A . D i o d e D 8 p r e v e n t s m
r e v e r s e c u r r e n t t h r o u g h t h i s c i c r u i t f r o m t h e b a t t e r i e s . C a p a c i t o r
C 5 p r o v i d e s p o w e r s u p p l y d e c o u p l i n g .
A f t e r a s h o r t w h i l e , t h e b a t t e r y v o l t a g e w i l l r i s e t o 7 . 5 V, w h i c h ,
w h e n d e t e c t e d b y S 2 o f I C 8 , w i l l c a u s e T 3 t o t u r n o f f ( b y s h o r t i n g m
i t s b a s e t o g r o u n d ) , a n d a l s o T i l a n d T 1 2 . N o w t h e c h a r g e c u r r e n t i s
d e t e r m i n e d b y t h e v o l t a g e a c c r o s s R 3 7 a n d R 4 2 i n s e r i e s , g i v i n g a
c u r r e n t o f a p p r o x i m a t e l y 1 m A . m
T h e a c t u a l l e v e l a t w h i c h t h e h i g h r a t e o f c h a r g e s w i t c h e s o u t i s
d e t e r m i n e d b y p o t e n t i o m e t e r , P I .
I C 8 a l s o h a s a n o u t p u t p i n , O U T 2 w h i c h g i v e s a n i n d i c a t i o n t o t h e «
M P U w h e n t h e b a t t e r i e s a r e l o w, a n d n e e d r e c h a r g i n g . T h e l e v e l , a t
w h i c h t h i s o u t p u t s w i t c h e s , i s s e t b y t h e r e s i s t o r n e t w o r k R 1 2 , R 1 3 J
a n d R 1 4 ; a l o w o u t p u t i n d i c a t i n g l o w b a t t e r i e s . R e s i s t o r R 5 p u l l s
t h e o u t p u t h i g h , w h e n t h e i n t e r n a l s w i t c h i s o f f . H
I n b u i l t h y s t e r i s i s i n I C 8 p r e v e n t s o u t p u t o s c i l l a t i o n . T h i s i n v o l v e s J
o u t p u t s H I a n d H 2 , w h i c h c h a n g e s t a t e w h e n t h e t r i p p o i n t i s r e a c h e d ,
t h u s , v i a R I O a n d R l 1 , e f f e c t i v e l y c h a n g i n g t h e d e t e c t i o n l e v e l s . T h e
v o l t a g e m u s t r e a c h t h e n e w l e v e l , b e f o r e t h e o u t p u t w i l l s w i t c h a g a i n .

MPU CLOCK CIRCUIT

(BSS

T h e h e a r t o f t h e s y s t e m i s t h e m i c r o p r o c c e s s o r , w h i c h , l i k e e v e r y
o t h e r M P U , m u s t h a v e a c l o c k s o u r c e f r o m w h i c h t o o p e r a t e . ^ j
T h e c l o c k c i r c u i t f o r t h e m i c r o i s m a d e u p f r o m a 4 . 0 I v H z p a r a l l e l J
r e s o n a n t f u n d a m e n t a l c r y s t a l , AT c u t . T h i s , t o g e t h e r w i t h t w o
c a p a c i t o r s , C I a n d C 2 , p r o v i d e s a s i n e w a v e s i g n a l a t t h e M P U p i n s m
X TA L a n d E X TA L , o f 4 M H z i n f r e q u e n c y. T h i s i s d i v i d e d d o w n i n t e r n a l l y
i n the MPU, so tha t t he sys tem c lock i s 1MHz .
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MPU

When VCC is appl ied to the MPU, by press ing ON/STOP as descr ibed
above , t he MPU comes ou t o f r ese t , a f t e r a de lay o f 20mS, caused
by the RC network, R3 and C4.
T h e s t a t e s o f p o r t s P 2 0 , P 2 1 , a n d P 2 2 i m m e d i a t e l y a f t e r c o m i n g
o u t o f r e s e t d e c i d e i n w h i c h m o d e t h e M P U w i l l o p e r a t e . P 2 1 i s t i e d t o
g r o u n d , P 2 0 i s l o w b e c a u s e i t i s c o n n e c t e d t o t h e p o r t o f a n I C w h i c h
i s p o w e r e d d o w n , a n d P 2 2 i s p u l l e d h i g h , v i a R 7 . C o n s e q u e n t l y, t h e M P U
o p e r a t e s i n t h e M u l t i p l e x e d M o d e . T h i s m e a n s t h a t t h e D ATA b u s i s
m u l t i p l e x e d w i t h t h e l o w e r 8 l i n e s o f t h e A D D R E S S b u s .
The MPU inputs NMI and STB are t ied to VCC, and so, are a lways
inac t i ve .
T h e O N / S T O P k e y i s a l s o c o n n e c t e d t o t h e e x t e r n a l i n t e r r u p t i / p , I R Q .
T h i s i n p u t i s p u l l e d h i g h b y r e s i s t o r R 6 , w h e n t h e O N / S T O P s w i t c h i s
o p e n . D i o d e D 5 p r e v e n t s b a t t e r y v o l t a g e a p p e a r i n g o n t h i s i n p u t .
D iode D2 p rov ides immed ia te rese t o f t he MPU, on power down , by rap id
d i s c h a r g e o f C 4 .
Swi tch S I , be tween MPU RST and GND, i s inc luded to p rov ide the
f a c i l i t y t o c o m p l e t e l y r e s e t t h e s y s t e m .

ADDRESS AND DATA BUSSES

A s m e n t i o n e d a b o v e , t h e d a t a b u s , a n d l o w e r a d d r e s s b u s a r e*■ m u l t i p l e x e d . S o , t o b e a b l e t o s e p a r a t e t h e d i f f e r e n t s i g n a l s , t h e r e
i s a l a t c h , I C 2 ( 7 4 H C 3 7 3 ) , u s e d f o r t h e a d d r e s s o u t p u t s .* " T h e o u p u t s o f t h i s l a t c h a r e a l w a y s e n a b l e d , v i a p i n 1 , w h i c h i s
t i e d t o g r o u n d . T h e s e o u t p u t s a r e c o n t r o l l e d b y t h e a d d r e s s s t r o b e
s i g n a l , A S , w h i c h i s o u t p u t f r o m p i n 3 9 , o f t h e M P U . W h e n t h i s
s i g n a l i s h i g h , t h e o u t p u t s w i l l f o l l o w t h e i n p u t s . W h e n t h e s i g n a l
g o e s l o w , t h e o u t p u t s w i l l r e m a i n u n t i l t h e s i g n a l g o e s h i g h a g a i n .
Th e 8 -b i t d a ta b u s i s co n n e c te d t o R AM, ( IC 4 ) , R OM, ( IC 3 ) , a n d t h e
K e y b o a r d . T h e u p p e r f o u r d a t a b i t s a r e c o n n e c t e d t o t h e L C D m o d u l e .
The address bus is connected to RAM, ROM and to the Keyboard.
T h e u p p e r t w o a d d r e s s l i n e s , A 1 4 a n d A 1 5 , a r e c o n n e c t e d t o t h e
d e c o d e r, I C 5 .
The sys tem i s an 8 -b i t da ta , 64K memory sys tem.
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DECODER

A d e c o d e r c h i p , I C 5 ( 7 4 H C 1 3 8 ) , i s u s e d t o d e t e r m i n e w h i c h p a r t
o f t h e c i r c u i t t h e M P U w i s h e s t o a d d r e s s a t a n y o n e t i m e . T h e
m e m o r y i s d i v i d e d i n t o f o u r e q u a l p a r t s , o f w h i c h t h e f o l l o w i n g
l o c a t i o n s a r e u s e d b y t h e p r o g r a m :

$ 0 0 0 0 - $ 0 0 1 F I n t e r n a l R e g i s t e r s
$0020 - $007F Ex te rna l Memory space
$ 0 0 8 0 - $ 0 0 F F I n t e r n a l R A M
$0100 - $1FFF Ma in Ex te rna l RAM
$ 2 0 0 0 - $ 3 F F F n o t u s e d
$4000 - $4001 KEYBOARD
$ 4 0 0 2 - $ 7 F F F n o t u s e d
$8000 - $8001 LQvl
$8002 - $DFFF no t used
$E000 - $FFFF EPROM

T h e i n p u t s t o t h e d e c o d e r a r e A 1 5 , A 1 4 a n d t h e E s i g n a l ( s y s t e m c l o c k )
from the MPU.
Any t ime the MPU addresses a va l id par t o f the memory map, the
r e l e v a n t o u t p u t w i l l g o l o w . O t h e r w i s e , a l l t h e o u t p u t s a r e h i g h .

EPROM

The program memory is conta ined in 8K EPROM, IC3 2764, and is
l oca ted a t add ress $C000 i n t he sys tem memory. I t i s enab led when
t h e i / p ' s G l , C a n d B , t o t h e d e c o d e r , a r e a s f o l l o w s :

Gl C
1 1

B
X

18?.

T h i s c o m b i n a t i o n w i l l b r i n g o u t p u t Y 6 l o w, w h i c h i s c o n n e c t e d t o t h e
c h i p e n a b l e i / p , C E , o f t h e E P R O M .
This occurs when anywhere in memory above $C000 is addressed.
Because only 8k Eprom is used, $C000 to $DFFF is redundant . When any
o the r p lace in memory i s addressed , the EPROM is d i sab led , because CE
i / p i s h i g h , a n d s o , i t s d a t a o / p ' s a r e h i g h - i m p e d a n c e .

Y^sr
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RAM

RAM i s l oca ted a t add ress $0000 i n memory, and takes up 8K . Th i s
i n c l u d e s t h e R A M i n t e r n a l t o t h e m i c r o p r o c c e s s o r w h i c h i s 1 2 8 B y t e s ,
as we l l as t he ex te rna l RAM, wh i ch i s an 8K HN6264 , IC4 . The ex te rna l
R A M i s u s e d m a i n l y f o r t e x t s t o r a g e , b u t a l s o i s u s e d b y t h e p r o g r a m .
T h e p r o g r a m u s e s u p t o 6 0 0 b y t e s , l e a v i n g 7 . 4 K a v a i l a b l e f o r t e x t
s t o r a g e .
The re a re two ch ip se l ec t i / p ' s t o t he RAM IC , CS1 and CS2 . CS1 , wh i ch
i s a c t i v e l o w, i s u s e d b y t h e d e c o d e r t o a c c e s s R A M d u r i n g n o r m a l
r u n n i n g . I n t h i s s i t u a t i o n , C S 2 , w h i c h i s a c t i v e h i g h , m u s t b e h i g h .
In power down mode, the conten ts o f the RAM IC must be pro tec ted
f r o m c o r r u p t i o n , w h i c h c o u l d o c c u r w h i l e t h e p o w e r t o t h e M P U i s
d e c a y i n g , a n d i t s o u t p u t s a r e u n p r e d i c t a b l e . P o w e r o f f i s c o n t r o l l e d
b y t h e M P U . B e f o r e c u t t i n g p o w e r, t h e M P U fi r s t b r i n g s o / p P 1 3 l o w,
w h i c h i s c o n n e c t e d t o C S 2 . A l s o c o n n e c t e d t o t h i s p i n i s a p u l l - d o w n
r e s i s t o r , R l , w h i c h e n s u r e s t h a t t h e R A M r e m a i n s d i s a b l e d u n t i l
p o w e r - u p a g a i n .
Du r i ng runn ing mode , RAM i s enab led when t he i npu t s t o t he decode r a re
as fo l lows :

G l C B
1 0 0

T h i s s i t u a t i o n o c c u r s w h e n t h e M P U a d d r e s s e s a n y l o a c t i o n i n m e m o r y,
b e t w e e n t h e l o c a t i o n s $ 0 0 0 0 t o $ 3 F F F.
P o w e r t o t h e R A M I C i s f e d d i r e c t l y f r o m t h e b a t t e r y v o l t a g e , t o
VDD, p in 28 , v i a d iodes D3 and D4 . Th i s ensu res tha t RAM co ten ts a re
s a v e d , f o r a s l o n g a s t h e b a t t e r y v o l t a g e r e m a i n s a b o v e 5 . 9 V,
t h e o r e t i c a l l y . I n a c t u a l p r a c t i c e , t h e c o n t e n t s r e m a i n v a l i d f o r m u c h
l o w e r v o l t a g e l e v e l s . B e c a u s e o f t h e l o w c u r r e n t c o n s u m p t i o n o f t h e I C
i n s t a n d b y, r e s i s t o r R 1 7 e n s u r e s t h a t d i o d e s D 3 a n d D 4 a r e t u r n e d o n
f u l l y t o p r o v i d e t h e r e q u i r e d v o l t a g e d r o p f r o m t h e b a t t e r y v o l t a g e .
C a p a c i t o r C 2 4 p r o v i d e s p o w e r s u p p l y d e c o u p l i n g .

JP>
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b u t i s e n a b l e d s e p e r a t e l yThe keyboard is inc luded on the memory map,
by the MPU, v ia ou tpu t P16 .
T h e k e y b o a r d i s r e a d i n t h e f o l l o w i n g m a n n e r . F i r s t a q u i c k s c a n i s
made t o de te rm ine whe the r a key has been p ressed . Th i s i nvo l ves
e n a b l i n g t h e k e y b o a r d b y b r i n g i n g P 1 6 l o w. I f n o k e y i s p r e s s e d , a l l
d a t a l i n e s w i l l b e h i g h . A p r e s s e d k e y w i l l c a u s e o n e d a t a l i n e t o g o
l o w , v i a a c o m b i n a t i o n o f t w o o f r e s i s t o r s , R l t o R 1 6 . To i d e n t i f y
e x a c t l y w h i c h k e y h a s b e e n p r e s s e d , e a c h a d d r e s s l i n e , A 0 t o A 8 ,
i s b r o u g h t l o w i n d i v i d u a l l y, a n d t h e d a t a b u s r e a d a s a b o v e .

Pij

LCM

The L iqu
PX1000.
contai ne
mi ni atur
c e r t a i n
The LCM
HD44780
c h a r a c t e
g i v e s t h
The cont
The MPU
T h i s c o n
we 11 as

i d C r y s t a l D i s p l a y M o d u l e , t h e L C M , i s c u s t o m d e s i g n e d f o r t h e
I t i s a o n e l i n e X 4 0 c h a r a c t e r d i s p l a y, e a c h c h a r a c t e r
d i n a 5 x 7 d o t f o n t . A l s o o n t h e d i s p l a y a r e u p t o s e v e n
e fi x e d m e s s a g e s , w h i c h a r e u s e d t o i n d i c a t e t h e s t a t u s o f
f u n c t i o n s t o t h e u s e r .
i s d r i ven by four HD44100 LCD segment /co lumn dr ivers and a
d o t m a t r i x c o n t r o l l e r . T h e c o n t r o l l e r I C a l s o c o n t a i n s
r genera to r ROM, as we l l as cha rac te r genera to r RAM, wh ich
e u s e r a b i l i t y t o d e fi n e u p t o 1 4 e x t r a c h a r a c t e r s .
r a s t o f t h e L C D i s fi x e d .
c o m m u n i c a t e s w i t h t h e L C M v i a a t e n s i g n a l c o n n e c t i o n , J 2 .
n e c t i o n c o n t a i n s t h e f o u r u p p e r d a t a l i n e s D 5 t o D 7 , a s
t h e f o l l o w i n g :

tm

+Vcc
- V c c
GND

R/W

LCDE

Rs

power supp ly

R/W s ignal f rom the MPU, which
whether the MPU wants to WRITE

t e l l s t h e L C D c o n t r o l l e r
to , or, READ f rom, the LCM.

i™i

a c t i v e h i g h e n a b l e s i g n a l f r o m t h e d e c o d e r , v i a i n v e r t o r j
o f I C 7 , a n d a b l o c k i n g d i o d e , D l a n d p u l l - u p r e s i s t o r , R 2 ^
w h i c h c o n v e r t t h e h i g h v o l t a g e o u t p u t f r o m I C 5 , w h i c h i s
c o n n e c t e d d i r e c t l y t o t h e b a t t e r y , t o n o r m a l T T L l e v e l s .

o / p f r o m t h e L C M t o i n d i c a t e t o t h e M P U t h a t i t i s r e a d y t o
rec ieve da ta and/or commands.

A l l da ta and commands fo r the LCM f rom the MPU, a re sen t i n 4 -b i t
n i b b l e s , v i a t h e u p p e r f o u r d a t a l i n e s , D 5 t o D 7 , i n a t w o - b y t e

C o m m a n d s ' a r e w r i t t e n t o l o c a t i o n $ 8 0 0 0 , w h i c h a c c e s s a w r i t e o n l y
r e g i s t e r , w h i l e d a t a i s w r i t t e n a n d r e a d a t $ 8 0 0 1 .
A l l d a t a f o r t h e o p e r a t i o n o f t h e d i s p l a y i s s a v e d a n d u p d a t e d i n t h e
L C D c o n t r o l l e r I C . T h e M P U o n l y w r i t e s d a t a w h e n i t w a n t s t o u p d a t e
t h e d i s p l a y c o n t e n t s .

R)
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MODEM

T h e m o d e m , I C 9 T C M 3 1 0 1 , i s a n I C w h i c h b a s i c a l l y c o n v e r t s d i g i t a l s i g n a l s
t o a n a l o g e s i g n a l s a n d v i c e - v e r s a . T h e r e a s o n i s s u c h t h a t d i g i t a l
i n f o r m a t i o n f r o m t h e M P U c a n b e t r a n s f o r m e d i n t o a s i g n a l w h i c h c a n b e
t r a n s m i t t e d o v e r t h e t e l e p h o n e n e t w o r k . B e c a u s e o f t h e c h a r a c t e r i s t i c s o f
t h e t e l e p h o n e s y s t e m , t h e d i g i t a l s i g n a l s a r e c o n v e r t e d t o a u d i o s i g n a l s ,
w i t h t h e t w o d i f f e r e n t d i g i t a l s t a t e s r e p r e s e n t e d b y t w o d i f f e r e n t
f r e q u e n c i e s . T h i s s y s t e m i s c a l l e d F r e q u e n c y S h i f t K e y i n g . T h e m o d e m i n
t h e P X 1 0 0 0 i s u s e d i n s i m p l e x m o d e , i . e i t i s e i t h e r t r a n s m i t t i n g o r
r e c e i v i n g . I n t r a n s m i t m o d e , d i g i t a l d a t a f r o m t h e M P U o / p , P 1 4 , i s f e d
t o t h e m o d e m T r a n s m i t D i g i t a l I / P o n p i n 1 4 . T h e d a t a i s i n t e r n a l l y
c o n v e r t e d t o a s i n e w a v e s i g n a l o n t h e Tr a n s m i t A n a l o g u e O / P, p i n 11 . T h i s
s i g n a l i s 1 . 6 V p - p , a n d h a s a f r e q u e n c y o f 1 7 0 0 H z f o r a ' 0 ' i / p , a n d 1 3 0 0
H z f o r a ' 1 ' i / p . I n r e c e i v e m o d e , a n a u d i o s i g n a l a p p e a r i n g o n t h e
R e c e i v e A n a l o g u e I / P, p i n 4 o n t h e m o d e m , i s c o n v e r t e d t o a d i g i t a l
s i g n a l a t R e c e i v e D i g i t a l o / p , p i n 8 , a n d f e d t o t h e M P U i / p , P 2 0 . T h e
a u d i o f r e q u e n c i e s a r e d e r i v e d f r o m a c l o c k , m a d e u p f r o m c r y s t a l X T 2 , a n d
c a p a c i t o r s C 9 a n d C 1 0 . T h e v o l t a g e l e v e l a t t h e C a r r i e r D e t e c t L e v e l i / p ,
p in 10, determines what leve l the modem wi 1 1 detect an ana logue s igna l
i / p . T h i s l e v e l i s s e t b y t h e r e s i s t o r c o m b i n a t i o n R 1 5 a n d R 1 6 , a n d
d e c o u p l e r c a p a c i t o r C I 1 P o t e n t i o m e t e r P 2 , i n c o m b i n a t i o n w i t h C 1 2 ,
a d j u s t s t h e d i s t o r t i o n l e v e l o f t h e r e c e i v e d d a t a , b y v a r y i n g t h e v o l t a g e
l e v e l o n t h i s p i n . P o w e r t o t h e m o d e m i s c o n t r o l l e d b y T 6 , w h i c h i s t u r n e d
on by the MPU ou tpu t , P l l , v ia res is to rs R26 and R40 on ly when the modem
i s i n u s e . T h i s r e d u c e s o v e r a l l p o w e r c o n s u m p t i o n o f t h e P X . T 6 i s i n
t u r n f e d f r o m V C C b y a s e p e r a t e t r a n s i s t o r T 2 , a n d n o t b y T l , b e c a u s e o f
t h e r a t h e r h i g h c u r r e n t c u r r e n t c o n s u m p t i o n o f t h e m o d e m c i r c u i t . Z e n e r
d i o d e , Z 2 , o f v a l u e 5 V 6 , e n s u r e s 5 V t o t h e m o d e m , e v e n t h o u g h t h e b a t t e r y
v o l t a g e m a y v a r y. T h i s i s n e c c e s a r y s o t h a t i / p ' s C D L a n d R X B r e m a i n
c o n s t a n t . C a p a c i t o r C 8 p r o v i d e s p o w e r s u p p l y d e c o u p l i n g . T h e f r e q u e n c i e s
u s e d a r e o f t h e C C I T T S t a n d a r d V 2 3 f o r a b a u d r a t e o f 6 0 0 B d , r e g a r d l e s s
o f t h e i / p b a u d r a t e t o t h e m o d e m . T h e d a t a c a n b e i n a n y o f t h r e e
d i f f e r e n t s p e e d s : 3 0 0 , 6 0 0 o r 1 2 0 0 b i t s / s .

AUDIO OUTPUT AMPLIFIER

A n a l o g u e o u t p u t f r o m t h e m o d e m I C , i s f e d t h r o u g h a c o m p l e m e n t a r y
d r i v e r b u f f e r s t a g e , c o n s i s t i n g o f D a r l i n g t o n p a i r s , T 8 a n d T 9 , a n d
r e s i s t o r s R 3 1 a n d R 3 2 , b e f o r e b e i n g f e d t o t h e s p e a k e r. T h e s i g n a l
i s a c c o u p l e d v i a c a p a c i t o r s , C 2 0 a n d C 2 1 . R 3 3 v a r i e s t h e a c t u a l
v o l t a g e a c r o s s t h e s p e a k e r , a n d s o , t h e o u t p u t v o l u m e l e v e l .
P o w e r t o t h e o u t p u t a m p l i fi e r i s s w i t c h e d w i t h t h e m o d e m b y t r a n s i s t o r
T 7 , v i a r e s i s t o r s R 2 7 a n d R 2 8 .
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AUDIO INPUT AMPLIFIER

Analogue input, picked up on the microphone, is fed first to the
limiting circuit D9, D10 and R35, then to the filter circuit, R34 and
C18, and then to the first of two amplifier stages, via ac coupler
C17.
The first is a transistor invertor type, with gain of 100, set by
r e s i s t o r s R 3 8 a n d R 3 9 . T h e o u t p u t i s a c c o u p l e d b y C 2 5 . J
The second consists of an audio op-amp, IC10 TA7330, with gain of
100, determined by feedback circuit of R30, R48, C16 and C19. The «
output f rom the op-amp is ac coupled by C14, then l imi ted, by two j
germanium diodes, D14 and D15, and resistor R47, and ac coupled again
by C23. This ensures a maximum i/p signal to the modem of 0.7v p-p,
which is specified for this IC.
Because, the modem is only concerned with the frequency of the signal, J
possible clipping caused by these diodes will not effect performance.
I C 1 0 i s p o w e r s u p p l y d e c o u p l e d b y c a p a c i t o r C 1 3 a n d C 1 5 . ^

S E R I A L O U T P U T C I R C U I T m

The serial output circuit consists of transistor T5 and resistors R23
R24 and R25.
Serial data is fed from output P24 of the MPU, to the base of PNP
transistor, T5, via R24, such that a '0' on P24 turns on T5, and a '1'
turns it off. The emitter of T5 is connected to 5V, and the collector
to -5V, via resistor R25. Serial output is taken from the collector
of T5, via current limiting resistor, R26. The effect of the output
circuit is such that a '1' on P24, MPU, gives -5V at the output,
while a *0', gives +5V. These levels are compatible with the RS232C
Standard.

SERIAL INPUT CIRCUIT

Ks

MP

R5

The serial input circuit consists of P23 of the MPU, R4, R11,D6, D7,
and Dll. It is used to indicate to the the MPU, whether an external «
device is ready to receive data from the serial output. It is designed J
for use with other RS232C Standard equipment.
The actual input pin is also used by the 12VDC battery charger. Diode
Dll prevents current flow into the serial input circuit when the
charger is inserted.
Diodes D6 and D7 limit voltage levels on the MPU to within accecptable
limits, even'when RS232C Standard voltages of up to 15V in
m a g n i t u d e a p p e a r a t t h e s e r i a l i n p u t . J
Resistor R19 is for current-1imiting, and R4 is a pull-up to VCC. ^
A zero, or negative voltage on the serial input pin, appears as 0 on
P23 of the MPU. A +5V, or posi t ive vol tage on the ser ia l input pin j
appears as a '1' on the MPU.

P"8
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LED DRIVE CIRCUIT.

The LED is turned by two different methods; either directly under
r control of the MPU, and/or when the 12VDC battery charger is inserted.
t When being driven by the MPU, the circuit involved consists of MPU

output P17, transistor T4, resistors R20, R21, and R22, diode D13« a n d t h e L E D i t s e l f .
A '0' on the MPU output turns on T4, giving a high on its collector,
which drives the LED on, via cur rent-1imi ting resistor R22. A '1'

-> from the MPU wil l turn off the LED.When the battery charger is inserted, the 12VDC drives the LED,
through the circuit involving T13, D12, R44, R45, and R46. Resistors
R44 and R45 provide bias for transistor T13, turning it on, which

P drives the LED on via current-1imiting resistor R46. Diodes D12 and
D13 act as blocking diodes to prevent either one of the LED drive
circuits from interference with the other.

p Both circuits are capable of operating together; when they do,the LEDburns brighter because of higher current.

T AUDIO TRANSDUCER

Audio input and output to and from the unit is via an audio transducer
m which acts as both microphone and speaker. Because the unit operates

in simplex mode only, this transducer will either be microphone, or
speaker at any one time.

AUDIO INPUT/OUTPUT SOCKET
m Audio signals can be input and output, to and from the PX directly,

as well as acoustically, via socket J4. When there is something
connected in this socket, the audio transducer is disconnected from

p the i / o c i r cu i t r y, and s i gna l s a re f ed d i r ec t l y f r om the ex te rna ldevice to these circuits.

* RFI REDUCTION CIRCUITRY

Circuitry is included to reduce the amount of Radio Frequencym In te r fe rence , wh ich i s assoc ia ted w i th the h igh ra te o f ac t i v i t y
[ around the MPU and on the address and data lines.Two methods of reduction are used. One is to actually reduce the

amount of noise on the power lines. This is done by the capacitors
C26 to C29.
The second method is to insert filters on the input and output
signals. These filters are made up from capacitors CI to C4 inm con junc t ion w i th chokes L I to L6 .

S^
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D I F F E R E N C E S B E T W E E N H V E R S I O N A N D F V E R S I O N ^
As wel l as the main differences, l isted below, there are a few minor «
differences also :-
Some circuitry which is in discrete component form in version F is
o n t h e H y b r i d o n v e r s i o n H . « |
The number ing of cer ta in components d i f fers between both vers ions. J
Because of this, unless otherwise stated, the component numbers
m e n t i o n e d b e l o w , r e f e r t o t h e s c h e m a t i c f o r v e r s i o n F . < m

5. There is no resistor from RAM VDD to ground, in version F. On the
H board this resistor ensures that diodes D3 and D4 are full biased,
making the supply voltage for the RAM closer to specification.
6. The RFI reduction circuitry, involving capacitors C26 to C29, is
not included in the F version.

■̂̂
1. On the F version IC10, the audio input op-amplifier chip, is
a M51304L. Its operaton is similar to IC10, (TA7330P), on the H
version, except that its output is limited by an AGC (Automatic Gain
Control), instead of the germanium diodes as used in the H version.
2. On version F, the CDL level input to the Modem, IC9, is set by
potentiometer, instead of resistor divider, as on version H.
3. On Version F, the voltage sensor, IC8 is excluded. The battery
charge rate is constant, at 25mA, set by resistors R18 and R37 in
series. Transistor T3 is always turned on by pull-up resistor, R16
s o R 1 7 i s s h o r t e d o u t . ' ^

4. The 12VDC supply drives the LED via zener diode from cathode D8,
o f 6 V 2 , a n d c u r r e n t - 1 i m i t i n g r e s i s t o r . ^

f ^ i
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CHAPTER 3

SERVICE

3.1 DISASSEMBLY OF PX1000

The PX1000 can be dismantled, for repair and adjustment purposes, as
f o l l o w s : •

1. Remove bottom housing by first unscrewing the six self-tap
cross-head screws, on the underneath side of the unit. Separate
the bottom housing from the remainder of the unit, by first lifting
the end nearest the audio socket, J4, and then sliding the other
end from around the power socket, J3.

2. Disconnect the battery pack/speaker from the main circuit by
slipping socket J5 from plug J5, on the logic board. The battery
pack is fixed to the bottom housing with adhesive, but can be
easily removed for replacement purposes. The speaker sits in a
groove in the rubber sealing ring, and be eased out with the aid
of a small flat top screwdriver or similar tool. Desolder the wires
from the speaker to seperate it completely from the unit.
The rubbe r accous t i c sea l i ng r i ng can be removed by s l i pp ing i t ^
t h r o u g h t h e h o l e i n t h e h o u s i n g . J

3. Remove the logic board from the keyboard/LCM assembly by separating m
32-pin socket Jl, on the logic board from the 32-pin plug Jl, on
the keyboard PCB, using a small flat-head screw-driver.

4. To access the LCD module, first remove the instruction st icker from 1
the LCD cover. Unscrew the nine cross-head screws, and remove the "
LCD cover.
To separate the LCD module from the keyboard PCB, desolder the ten "1
c o n t a c t s o f t h e fl e x i - P C B f r o m t h e L C M P C B . )

5 . To access the rubber key -pad and keys , sn ip the tops o f f t he * *■■
plastic pillars which hold the keyboard PCB to the unit, and lift
off the keyboard PCB. Replace the PCB by melting down the* pillars
ove r t he PCB ho les . (Because the p i l l a r s ge t sma l l e r each t ime , «
this cannot be done too often.)
The flexi-PCB can be separated from the keyboard PCB by desoldering '
the ten contacts, as with the LCM PCB. To remove the flexi-PCB
from the uni t complete ly, i t must first be bent over, and then s l id R
through the hinge.

RJ
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3.2 CALIBRATION ADJUSTMENTS

The on ly ad jus tments wh ich need to be done on the PX1000 a re to two
p o t e n t i o m e t e r s o n t h e l o g i c b o a r d . T h e s e a d j u s t m e n t s a r e d o n e b e f o r e
t h e u n i t l e a v e s t h e f a c t o r y, b u t m a y, i n s o m e c a s e s , n e e d t o b e r e d o n e
b e c a u s e o f s l i p p i n g o f t h e s e t t i n g d u e t o v i b r a t i o n e t c .
T h e t w o p o t s , t o b e a d j u s t e d a r e d i f f e r e n t d e p e n d i n g o n w h e t h e r t h e
b o a r d i s a n F o r H v e r s i o n . To a d j u s t b o t h , fi r s t r e m o v e t h e b o t t o m
hous ing.

P o t . P 2 s e r v e s a s i m i l a r f u n c t i o n o n b o t h b o a r d s . I t s p u r p o s e i s t o
m i n i m i s e t h e d i s t o r t i o n o n t h e r e c e i v e d m o d e m s i g n a l . To a d j u s t t h i s ,
e i t h e r d i r e c t l y o r a c c o u s t i c a l c o u p l e a n o t h e r P X t o t h e u n i t . P r e s s
ON/STOP + D on the o the r un i t . P ress RCVE on the un i t t o be ad jus ted .
P l a c e t h e p r o b e o f a n o s c i l l o s c o p e o n p i n 8 o f I C 1 . A s q u a r e w a v e
T T L s i g n a l o f 1 2 0 0 B d s h o u l d a p p e a r o n t h e s c o p e s c r e e n . A d j u s t
p o t e n t i o m e t e r P 2 , s u c h t h a t t h e m a r k / s p a c e r a t i o o f t h i s s i g n a l i s
e q u a l .

P o t . P I o n l o g i c b o a r d F i s u s e d t o s e t t h e C D L ( c a r r i e r d e t e c t l e v e l )
o n t h e m o d e m I C . T h i s p o t . s h o u l d b e a d j u s t e d s u c h t h a t t h e v o l t a g e
l e v e l a p p e a r i n g o n p i n 1 0 o f t h e m o d e m , I C 9 , s h o u l d b e b e t w e e n 0 . 6 4
and 0 .74 t imes the vo l tage VDD a t p in 1 o f the modem.
T h i s p o t . i s r e p l a c e d b y a r e s i s t o r d i v i d e r n e t w o r k o n t h e H v e r s i o n
l o g i c b o a r d .

O n l o g i c b o a r d H , p o t . P I i s u s e d t o a d j u s t t h e l e v e l a t w h i c h t h e
b a t t e r y c h a r g e c u r r e n t r a t e c h a n g e s f r o m h i g h t o l o w.
To fi x t h i s , fi r s t c o n n e c t a v a r i a b l e v o l t a g e s u p p l y t o c o n n e c t o r
J 5 o n t h e l o g i c b o a r d i n s t e a d o f t h e b a t t e r y t e r m i n a l s . P l a c e a
v o l t m e t e r a c c r o s s t h i s s u p p l y . P l a c e e i t h e r a n o s c i l l o s c o p e o r s e c o n d
v o l t m e t e r a t p i n 1 o f I C 8 .
Turn on the un i t , and keep i t on by pess ing ON/STOP+D.
I n c r e a s e t h e v o l t a g e s u c h t h a t 7 . 4 5 V a p p e a r s o n t h e fi r s t m e t e r .
S e t P I t o m a x i m u m a n t i - c l o c k w i s e p o s i t i o n . N o w t u r n P I c l o c k w i s e
u n t i l t h e v o l t a g e l e v e l o n t h e p i n 1 , I C 8 g o e s l o w. R e d u c e v o l t a g e
o n t h e p o w e r s u p p l y t o a b o u t 6 . 5 V, a n d t h e n i n c r e a s e s l o w l y u n t i l
t h e v o l t a g e a t p i n 1 , I C 8 g o e s l o w. T h e r e a d i n g o n t h e fi r s t m e t e r
should now be between 7.4 V and 7.5 V.
T h i s p o t . i s n o t p r e s e n t o n t h e F v e r s i o n l o g i c b o a r d a s I C 8 i s n o t
i n c l u d e d i n t h e c i r c u i t .
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The following is a description of how the PX1000 should be tested, after ffl
repair work has been carried out, to ensure correct operation of the unitThe test procedure involves checking the operation of the main functions -
of the unit.

First carry out the tests ON/STOP + Z and ON/STOP + M, as described at trj
end of this section. Then check the operation of each part of the unit as
f o l l o w s . < m

1. LCD
Type in one full row of 8's. Check the contrast of the display. Ensure
that the viewing angle is correct and that there is no flickering. Check
the operation of all dots and fixed messages.

2. KEYBOARD
Press "CAPS LOCK" ; LOCK should appear in the upper middle part of
the display.
Type in the following:
ABCDEFffllJKLMNOPQRSTLMVXYZ 1234567890-!% (Return)
abcdefghi jklmnopqrstuvwxyz
Make sure the proper character appears on the display for each key
pressed. Make sure there is a bleep as each character is pressed.
Press each of the following function keys in turn, and make sure of the
correct response to each key depressed. Press ON-STOP to cancel each
function each time.

f W i

fiwffl* I

Key

MARGIN
CODE
CALC
CLEAR ALL
DUMP
SEARCH
LEFT SHIFT + TEXT
TAB
RIGHT SHIFT + TEXT
INSERT
DELETE
<l
>
SHIFT + >
SHIFT + <
SHIFT + <?
SHIFT + Zi

Response on display
SET RIGHT MARGIN AT 40 + PRESS AGAIN
EN/DECRYPT TEXT 01 ? + PRESS AGAIN*** CAN NOT CALCULATE ***
ERASE ALL TEXT ? + PRESS AGAIN
START 'RECORD' ON TAPE + PRESS AGAIN
SEARCH FOR + PRESS AGAIN
displays moves to next text
cursor moves to next tab point on display
displays moves back to previous text
cursor changes to insert cursor
character to the left of cursor is deleted

left one space
right one space
to end of current line
to beginning of current line
to end of the current text
to beginning of current text

^1

cursor
cursor
cursor
cursor
cursor
cursor

moves
moves
moves
moves
moves
moves
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3. LED
Check that LED lights up, to the correct brightness, in each of the

«v fol lowing modes:
(i) TRANSMIT (Press transmit key on left hand side of unit)1 ( i i ) RECIEVE (Press RCVE)
(iii) 12 VDC. connected to socket J3.

I Ensure that the LED does not flicker when the 12V DC plug is moved in the
socket.

[ 4. TRANSMITCheck that the unit wil l transmit (acoustically) a full message correctly
« to a good PX, at the high transmit speed, as follows:
F Enter a message to the PX. Press RIGHT SHIFT + MARGIN. Close lid of PX.' Place PX onto the good PX, with the speakers facing each other. Put the

good PX into recieve mode by pressing RCVE. Press the transmit key on the
P left hand side of the PX under test. When the LED on the test jig PX has
( stopped flashing, the message from the PX under test should appear on the

test jig PX, with four little square blocks beside a telephone symbol in
m the top lef t hand corner of the display.

Ensure that the LED is operational while transmitting; if 12 VDC is
connected to the unit the LED will flicker while transmitting; if 12 VDCm is not connected, the LED wil l flash on and off while transmitt ing.

5. RECEIVE
Test that the PX recieves correctly and completely a full message
transmitted acoustically from a good PX at high speed, as follows;
Put the PX into recieve mode by pressing RCVE. Place PX onto the good
PX, with the speakers facing each other.
Enter a message into the good PX. Press RIGHT SHIFT + MARGIN on the good
PX. Press the transmit key on the good PX. After the LED on the test jig
has stopped flashing, the message entered to the good PX should appear in
the PX under test. A perfect reception is indicated by four squares
appearing after the telephone symbol in the top left hand corner of the
di splay

Ensure correct operation of LED while recieving; its operation is
similar to that of the transmit mode.

(Ensure minimal amount of environmental noises during transmi t/recieve
tes t s . )

6. PRINT
Test the print function of the PX as follows:
Insert message containing all the different characters available on
the PX. Connect good PXP40 printer to PX via socket J3. Press PRINT
on the PX. Make sure the printer prints the message completely as
sent from PX.
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7. SERIAL INPUT/OUTPUT
C o n s t r u c t t h e f o l l o w i n g c i r c u i t , u s i n g a c a b l e , w i t h a 3 . 5 m m s t e r e o
p l u g a t o n e e n d , a n d t h e o t h e r e n d o p e n , ( s e e d i a g r a m 3 . 3 . 1 )

a . C o n n e c t a L E D b e t w e e n w i r e A , ( w h i t e ) , a n d g r o u n d ( C ) , w i t h
ca thode t o g round .
b . C o n n e c t a l a t c h a c t i o n s w i t c h b e t w e e n w i r e B , ( r e d ) , a n d g r o u n d .

Te s t t h e o p e r t i o n o f t h e s e r i a l p o r t a s f o l l o w s :

i ) T u r n o n P X .
i i ) I n s e r t t h e s p e c i a l c a b l e , w i t h s w i t c h o p e n , i n t o s o c k e t J 3 o n P X .
i i i ) T y p e t e x t o f a t l e a s t 1 5 l i n e s i n t o P X .
i v ) P r e s s P R I N T. L E D s h o u l d fl i c k e r a t h i g h s p e e d ,
v ) C l o s e s w i t c h . L E D s h o u l d g o o f f .
v i ) O p e n s w i t c h . L E D s h o u l d fl i c k e r a g a i n .
v i i ) L E D e v e n t u a l l y s t o p s fl i c k e r i n g a f t e r P L E A S E WA I T d i s a p p e a r s f r o m

t h e s c r e e n .

8. AUDIO INPUT/OUTPUT SOCKET
C o n s t r u c t t h e f o l l o w i n g c i r c u i t , u s i n g a c a b l e w i t h a 2 . 5 m m m o n o p l u g
a t one end , and t he o the r end open . (See d i ag ram 3 .3 .2 )

a . Connec t PX speake r ac ross open te rm ina l s .

Te s t s o c k e t J 4 a s f o l l o w s :

i ) Tu rn on PX . P ress ON/STOP + D .
i i ) S o u n d s h o u l d b e h e a r d f r o m P X s p e a k e r.
i i i ) I n s e r t 2 . 5 m m p l u g o f s p e c i a l c a b l e i n t o s o c k e t J 4 o f P X .
i v ) N o w t h e r e s h o u l d b e s o u n d f r o m t h e e x t e r n a l s p e a k e r, a n d n o n e

f rom the speake r i n t he PX .

(white) A

A B C
A. Output
B. Input.' power
C. Ground Fl*>S/3.1

3 2 - 5 %■* P\Gr.3./3.2.
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9. SELF-TEST FACILITIES INCLUDED IN SOFTWARE

T h e f o l l o w i n g i s a d e s c r i p t i o n o f f a c i l i t i e s t h a t a r e p r e s e n t o n
t h e P X 1 0 0 0 ( o n l y t h o s e w i t h s o f t w a r e v e r s i o n V 2 o r l a t e r ) , t h a t
w i l l a s s i s t u n i t t e s t i n g . T h e t e s t s a r e i n i a t e d b y p r e s s i n g t h e
ON/STOP key i n comb ina t i on w i t h ano the r key.

ON/STOP + Z
W h e n p r e s s e d * i s e q u i v a l e n t t o a c o l d s t a r t o f t h e u n i t , i . e . a s i f
t h e u n i t i s b e i n g t u r n e d o n f o r t h e fi r s t t i m e .
T h e t e x t m e m o r y i s c l e a r e d . A c o p y - r i g h t m e s s a g e , g i v i n g t h e s o f t w a r e
v e r s i o n n u m b e r , w i l l a p p e a r b r i e fl y o n t h e d i s p l a y , a n d t h e u n i t
d o e s a s e l f - t e s t r o u t i n e . T h i s r o u t i n e c o n s i s t s o f o p e r a t i o n a l
checks on the LCD module, the RAM, the audio o /p and the LED.
T h e r e s u l t s o f t h e s e t e s t s a r e i n d i c a t e d a s f o l l o w s :

m T h r e e b e e p s a n d t h r e e L E D fl a s h e s : -
The un i t has a t t emp ted t o WRITE and READ to eve ry l oca t i on i n t he
R A M , I C 4 , i n c l u d i n g t h o s e l o c a t i o n s n e e d e d b y t h e p r o g r a m i t s e l f ,

i n b u t h a s f o u n d t h a t i t i s n o t r e a d i n g c o r r e c t l y w h a t i t h a s w r i t t e n
i n t o s o m e , o r a l l l o c a t i o n s . T h i s c o u l d b e b e c a u s e o f a f a u l t y R A M
IC, o r open cc t . be tween the MPU ( IC1) , and the RAM or be tween the
decoder ( IC5) and RAM.Aw

i T w o b e e p s a n d t w o L E D fl a s h e s : -
T h i s i n d i c a t e s t h a t t h e R A M t e s t h a s b e e n s u c c e s s f u l , b u t t h a t

, m t h e r e h a s b e e n a n e r r o r w h e n c h e c k i n g t h e L C D . T h i s c o u l d h a v e b e e n
because o f a fau l t y LCD modu le , o r open cc t . be tween the LCD and
the mai n unit.

j O n e b e e p a n d o n e L E D fl a s h : -
T h i s i n d i c a t e s t h a t t h e a b o v e t w o t e s t s h a v e b e e n s u c c e s s f u l .

P A f a u l t i n e i t h e r t h e L E D c c t . a n d / o r t h e a u d i o o / p c c t . c a n b e
( d e t e c t e d i f , e i t h e r t h e b e e p s , a n d / o r t h e L E D fl a s h e s , d o n o t

o p e r a t e a s d e s c r i b e d a b o v e .

j O N / S T O P + D
When p ressed , t he LCD sc reen i s c l ea red , and t he modem t ransm i t s a

r c o n t i n i o u s m a r k / s p a c e s i g n a l a t 1 2 0 0 B d . , w i t h o u t h e a d e r .
T h i s s i g n a l c a n b e u s e d a s t h e i n p u t s i g n a l w h e n t u n i n g
p o t e n t i o m e t e r P 2 o n t h e l o g i c b o a r d o f a n o t h e r u n i t .
T h e s i g n a l o u t p u t i s s t o p p e d b y p r e s s i n g O N / S TO P.

i O N / S T O P + E
When p ressed , t he LCD i s c l ea red , and t he modem t ransm i t s a

r c o n t i n i o u s 1 0 s e c . m a r k / 1 0 s e c . s p a c e s i g n a l w i t h o u t h e a d e r .T h i s f e a t u r e c a n b e u s e d t o c h e c k e d t h e q u a l i t y o f t h e m o d e m
o u t p u t , e . g . s i g n a l a m p l i t i t u d e , f r e q u e n c y .

_ , T h e s i g n a l o u t p u t i s s t o p p e d b y p r e s s i n g O N / S T O P.
1 O N / S T O P + M

When p ressed , the un i t does a WRITE/READ tes t o f the tex t RAM area .
p I f t h i s t e s t i s s u c c e s s f u l , t h e m e s s a g e " M E M O R Y O K " a p p e a r s o n t h e( d i s p l a y .

I f unsuccessful , the message is "MEMORY ERROR".
flrffil
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Q-IAPTER 4

REPAIR

4.1 INTRODUCTION

1

(SB

T h e P X 1 0 0 0 i s a h i g h q u a l i t y e l e c t r o n i c u n i t , w h i c h s h o u l d g i v e
l i t t l e t r o u b l e t o t h e u s e r . H o w e v e r , i f t h e r e d o e s h a p p e n t o b e a
p r o b l e m w i t h t h e u n i t , t h i s c h a p t e r d e s c r i b e s h o w t h a t p r o b l e m c a n m >
be so l ved .

The un i t can be b roken down on a modu la r bas is . These separa te
modules can be purchased f rom WEST TEC LTD. Al l problems wi th the
u n i t c a n b e i s o l a t e d t o o n e o f t h e s e m o d u l e s . To b r i n g a f a u l t y
u n i t b a c k t o w o r k i n g o r d e r , a l l i s n e e d e d i s t o r e p l a c e t h e f a u l t y
m o d u l e . B e c a u s e o f t h e c o n s t r u c t i o n o f t h e i n d i v i d u a l m o d u l e s ,
l i t t l e i f a n y r e p a i r w o r k c a n b e d o n e o n t h e m . T h i s d o e s n o t a p p l y
t o t h e l o g i c b o a r d , a n d a s e p e r a t e r e p a i r p r o c e d u r e f o r t h i s i s
d e s c r i b e d i n s e c t i o n 4 . 3 .

4.2 MODULAR REPAIR PROCEDURE

T h e f o l l o w i n g l i s t i n d i c a t e s s o m e p o t e n t i a l t e c h n i c a l p r o b l e m s w i t h
the PX1000 and the suspected module . Some modules s t i l l have some
v a l u e , e v e n i f f a u l t y, a n d t h e s e s h o u l d b e r e t u r n e d t o W E S T T E C
LTD.
I f t h e r e i s p h y s i c a l d a m a g e t o t h e u n i t , e . g . s c r a t c h e s , o r c r a c k s
i n t h e h o u s i n g , o r s t i c k e r s o r r u b b e r f e e t a r e m i s s i n g , t h e s e p a r t s
c a n a l s o b e r e p l a c e d .
A l i s t o f t h e s e p a r a t e m o d u l e s , a n d t h e i r p a r t n u m b e r s i s g i v e n i n
t h e A p p e n d i c e s a t t h e e n d o f t h i s m a n u a l .

P R O B L E M S Y M P T O M S F A U L T Y M O D U L E

s i

1 . B l a n k o r b l a c k d i s p l a y , b u t L C D M o d u l e
u n i t a p p e a r s t o f u n c t i o n
o t h e r w i s e , i . e . k e y s c l i c k ,
t r a n s m i t a n d p r i n t o k .

2 . U n i t w i l l w o r k o n l y w i t h m a i n s B a t t e r y p a c k
a d a p t e r i n s e r t e d

3 . N o a u d i o s i g n a l w h e n s e n d i n g , S p e a k e r
n o k e y c l i c k .

4 . R a n d o m c h a r a c t e r s o n d i s p l a y , L o g i c B o a r d
no response f rom keyboard , even
a f t e r r e s e t .

5 . O n e o r m o r e k e y s n o t f u n c t i o n i n g K e y b o a r d

6 . U n i t w i l l n o t r e c h a r g e , a n d L E D A d a p t e r m
d o e s n o t b u r n w h e n a d a p t e r i n s e r t e d ,
and no 12V DC output f rom adapter.

<3j!
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4.3 PX1000 LOGIC BOARD REPAIR PROCEDURE

B a s i c a l l y , t h e P X 1 0 0 0 l o g i c b o a r d c a n b e s p l i t i n t o t w o d i s t i n c t « "■
parts; the analogue part and the digital part. The make up of these
separate par ts is as fo l lows :

A N A L O G U E D I G I T A L T

U N I T O N / O F F C C T . M P U
B A T T E R Y C H A R G E R R O M ^
A U D I O I / O C C T . R A M |
M O D E M D E C O D E R
D C / D C C O N V E R T O R L A T C H «
SERIAL I/O
L E D O N / O F F C C T . J

Any fau l t s wh ich occur on the log ic board can a lmos t a lways be d iv ided T
d o w n t o b e i n g i n e i t h e r o n e , o r t h e o t h e r o f t h e s e t w o c a t e g o r i e s . '

E Q U I P M E N T N E E D E D T O C A R R Y O U T B O A R D R E P A I R J

T h e f o l l o w i n g i s a l i s t o f t h e e q u i p m e n t w h i c h i s r e q u i r e d t o b e a b l e m
to track down, and repair faul ts on the logic board :

Oscilloscope ( more than 10MHz. BW, 2 channels, divide by 10 probes )
O h m e t e r ( D V M ) * 1
C i r c u i t S c h e m a t i c . I
Component layout diagram
C o m p o n e n t l i s t i n g « 8
W o r k i n g K e y b o a r d / L C M M o d u 1 e )
Power Supply and speaker jig (see diagram 4.3.1)

I t i s u s e f u l , a l s o , t o h a v e a g o o d w o r k i n g l o g i c b o a r d , f o r '
c o m p a r i s o n p u r p o s e s . '
To examine a suspec ted fau l t y log ic board , fi rs t fix i t to the good
k e y b o a r d / L C M m o d u l e , a n d t h e p o w e r s u p p l y / s p e a k e r j i g . T h a t w a y ' " I
t h e r e i s l i t t l e p o s s i b i l i t y o f f a u l t s i n t h e s e p a r t s e f f e c t i n g y o u r I
work. Also, the extended cable on the power supply/speaker j ig,
e n a b l e s e a s i e r a c c e s s t o t h e P C B f o r p r o b i n g e t c . m

S Y S T E M S E L F T E S T M

T h e s y s t e m s o f t w a r e i n t h e P X 1 0 0 0 c o n t a i n s a n i n - b u i l t s i m p l e '
s e l f - t e s t r o u t i n e , t o a s s i s t i n c h e c k i n g t h e o p e r a t i o n o f - t h e
f o l l o w i n g : m

a. RAM
b . p a t h t o t h e L C M m
c. LED cct.
d . aud io o /p s tage , ( wh ich cou ld po in t to a fau l t in the d ig i ta l

s i d e , e . g . a s / c b e t w e e n a u d i o o / p s i g n a l s f r o m t h e M P U . ) _

T h e o p e r a t i o n o f t h i s t e s t r o u t i n e i s d e s c r i b e d i n s e c t i o n 3 . 3 . J
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ANALOGUE FAULT REPAIR

I9EI3FIJ

F a u l t s i n t h e a n a l o g u e p a r t o f t h e c i r c u i t a r e g e n e r a l l y r e l a t i v e l y
e a s y t o t r a c k d o w n , b y t r a c i n g t h r o u g h t h e r e l e v a n t c i r c u i t .
F o r e x a m p l e , i f t h e r e w a s a f a u l t i n t h e L E D d r i v e c i r c u i t , o n e w o u l d
fi r s t c h e c k t o s e e i f t h e L E D w o r k e d i n e i t h e r o f t h e t w o m o d e s i n
w h i c h i t n o r m a l l y o p e r a t e s , ( i . e . w h e n t r a n s m i t t i n g o r r e c e i v i n g , o r
w h e n t h e a d a p t o r i s i n s e r t e d ) . I f i t i s f o u n d t h a t i t n e v e r w o r k s ,
t h e n o n e w o u l d c h e c k t h e L E D i t s e l f , a n d w o r k b a c k t o s e e w h e r e t h e
f a u l t o c c u r e d . I n t h i s w a y, t h e f a u l t , w h i c h c o u l d b e a n o p e n o r
s h o r t c c t . , o r , f a u l t y t r a n s i s t o r o r f a u l t y L E D , w o u l d b e q u i c k l y
t r a c e d .
A s i m i l a r a p p r o a c h w o u l d b e u s e d f o r o t h e r f a u l t s i n t h i s c a t e g o r y .
S e e a c c o m p a n y i n g fl o w c h a r t s o n t h e f o l l o w i n g p a g e s .

M)

ttM\

f$Ml
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DIGITAL FAULT REPAIR

F a u l t s i n t h e d i g i t a l s i d e o f t h e c i r c u i t a r e m u c h m o r e d i f fi c u l tm w i t h w h i c h t o c o p e . S u c h p r o b l e m s a r e r e c o g n i s e a b l e b y t h e r e s u l t a n t
r u b b i s h t h a t a p p e a r s o n t h e d i s p l a y, e i t h e r i n t h e f o r m o f a c o m p l e t e
b l a c k o r b l a n k d i s p l a y, o r r a n d o m c h a r a c t e r s a n y w h e r e o n t h e d i s p l a y.

r B e c a u s e a l l t h e i n d i v i d u a l p a r t s o f t h e d i g i t a l c c t . a r e i n t e r - 1 i n k e d ,s u c h a s y m p t o m c o u l d i n d i c a t e a f a u l t w i t h a n y o n e , o r m o r e o f t h e s e
p a r t s . T h e r e f o r e , s o m e s t r a t e g y n e e d s t o b e a d o p t e d t h a t w i l l

« p i n - p o i n t t h e a c t u a l f a u l t .
^ B a s i c e s s e n t i a l s s h o u l d fi r s t b e e x a m i n e d .

F i r s t , p r e s s O N / S TO P.

r N O T E : C e r t a i n t y p e s o f f a u l t s w i l l c a u s e t h e c i r c u i t t o t u r n i t s e l fo f f , i m m e d i a t e l y a f t e r i t i s t u r n e d o n . T h i s c a n b e a n u i s c a n c e w h e n
t r y i n g t o t r a c e s i g n a l s o n a s c o p e . To o v e r c o m e t h i s p r o b l e m , i t i s a

r g o o d i d e a t o s e p e r a t e t h e p o w e r o f f s i g n a l o f t h e M P U , f r o m t h er e s t o f t h e c i r c u i t ( e . g . c u t p i n 1 0 , I C 1 ) . B u t , d o n o t f o r g e t t o
m a k e g o o d t h i s c o n n e c t i o n a f t e r t h e m a i n f a u l t h a s b e e n r e p a i r e d .

W i t h a n o s c i l l o s c o p e , c h e c k e a c h I C f o r V c c a n d G N D . I f t h e y a r e n o t
p r e s e n t o n a n y I C , t h e n t h e r e i s a p o w e r s u p p l y p r o b l e m . C h e c k t h e
p o w e r l i n e s l e a d i n g t o t h e r e l e v a n t I C , f o r s h o r t o r o p e n c i r c u i t s .
O n c e t h e s e a r e e s t a b l i s h e d , c h e c k t h e M P U , ( I C l ) , f o r t h e f o l l o w i n g
s i g n a l s :

M P U p i n n o . s i g n a l d e s c r i p t i o n

2 , 3 X T L C r y s t a l s i g n a l i / p : 4 M H z s i n e w a v e
- 5V6 RESET 2.5

4 NMI 5V
7 STBY 5V
5 IRQ 5V
40 E hVHz
39 SCI 1MHz

TTL square wave.
(0 .3uS 5V, 0 .7uS 0V) see d i ag ram 4 .3 .2

I f t h e s e s i g n a l s a r e o k , t h e M P U c a n b e p r e s u m e d t o b e i n w o r k i n g
o r d e r . I f t h e s i g n a l s o n p i n s 2 a n d 3 a r e n o t c o r r e c t , c h e c k f o r
t h e s e s i g n a l s a t t h e c r y s t a l t e r m i n a l s . I f n o t p r e s e n t t r y r e p l a c i n g
the crysta 1.
I f t h e s i g n a l s o n p i n s 4 , 5 a n d 7 a r e n o t p r e s e n t , c h e c k t h e c o n n e c t i o n
b e t w e e n t h e s e p i n s a n d V c c . I f t h e R E S E T p i n 6 i s n o t a c o n s t a n t
v o l t a g e l e v e l b e t w e e n 2 . 5 a n d 5 V, t h e n t h e r e i s a f a u l t w i t h t h e
r e s e t c i r c u i t o n t h e h y b r i d , a n d t h i s m u s t b e r e p l a c e d .

L o o k n o w a t t h e k e y b o a d e n a b l e p i n ( p i n 1 9 ) , o n t h e M P U . I t s h o u l d
b e a T T L l e v e l s i g n a l , w i t h a l o w l e v e l p u l s e o f 0 . 4 m s e c , e v e r y
6 5 m s ( s e e d i a g r a m 4 . 3 . 3 ) . I f t h i s s i g n a l i s p r e s e n t , i t i s m o r e
t h a n l i k e l y , t h a t I C ' s 1 , 2 , 3 , 4 , 5 a r e o k , a n d t h e r e i s a f a u l t w i t h
t h e i n t e r f a c e t o t h e L C D m o d u l e ( L C M ) . A n o t h e r i n d i c a t i o n t h a t t h e
p r o g r a m i s w o r k i n g , a n d t h a t t h e s e I C ' s a r e o k , i s i f t h e r e i s a b e e p
e v e r y t i m e a k e y i s p r e s s e d , a n d t h e u n i t t u r n s i t s e l f o f f a f t e r 5 0 s e c
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C h e c k t h a t t h e r e i s n o f a u l t w i t h t h e 3 2 p i n c o n n e c t o r , J l . U s i n g a
c i r c u i t s c h e m a t i c , t r a c e a n d c h e c k t h a t t h e s a m e s i g n a l s f o r t h e
L C M o n t h e l o g i c b o a r d a r e p r e s e n t a t t h e p i n s o f J 2 c o n n e c t o r o n
t h e k e y b o a r d P C B . I f n o t , t h e r e i s p r o b a b l y a f a u l t y c o n n e c t i o n a t
J l , i . e . d r y o r o p e n s o l d e r j o i n t .

T h e o p e r a t i o n o f t h e d e c o d e r , ( I C 5 ) , s h o u l d n o w b e c h e c k e d . T h e « *
f o l l o w i n g f e a t u r e s a r e c h a r a c t e r i s t i c o f a w o r k i n g d e c o d e r :

(™n

a . S i g n a l o n p i n 4 0 o f ( I C 1 ) s h o u l d a l s o a p p e a r o n p i n 6 o f I C 5 . I f
n o t , c h e c k f o r o p e n c i r c u i t .

b . N o t w o o / p ' s ( p i n s 7 , 9 , 1 0 , 11 , 1 2 , 1 3 , 1 4 , 1 5 ) s h o u l d b e l o w a t t h e s a m e
t ime.

c . O / p ' s Y l , Y 3 , Y 5 , Y 7 , ( p i n s 1 4 , 1 2 , 1 0 , 7 ) s h o u l d n e v e r b e l o w.
d . N o o / p s h o u l d b e l o w w h e n E s i g n a l ( p i n 6 ) , i s l o w.
e . W h e n C i / p , ( p i n 3 ) , i s h i g h , Y 0 , a n d Y 2 , ( p i n s 1 5 a n d 1 3 ) ,
w i 11 n e v e r b e l o w.

(^

RjS

N o t e : I t i s u s e f u l t o u s e s i g n a l o n p i n 4 0 , I C 1 , a s o s c i l l o s c o p e
t r i g g e r , w h i l e m a k i n g t h e s e o b s e r v a t i o n s .
I f t h e s e c o n d i t i o n s a r e m e t , w e c a n a s s u m e t h a t t h e d e c o d e r i s o k . |
I f n o t , t r y r e p l a c i n g t h e d e c o d e r . '

N o w , w i t h a n o s c i l l o s c o p e , c h e c k t h e s i g n a l s o n t h e p i n s o f t h e m
R A M ( I C 4 ) , b e a r i n g i n m i n d t h e f o l l o w i n g .

a . These s igna l s a re connec ted to t he MPU ( IC1 ) , t he ROM ( IC3 ) , and
the LATCH ( IC2) .

b. The DATA and lower ADDRESS BUSES are mult ip lexed.

F i r s t l y, t h e s i g n a l s o n p i n s 2 6 , 2 7 I C 4 , s h o u l d b e t h e s a m e a s t h o s e
o n p i n s 1 6 , 3 8 I C 1 , r e s p e c t i v e l y . I f n o t , c h e c k f o r o p e n c i r c u i t .
A l s o , s i g n a l o n p i n 2 6 , I C 4 , s h o u l d b e h i g h .
L o o k i n g a t t h e o t h e r p i n s , w h a t w i l l b e s e e n w i l l b e d i f fi c u l t t o ^
a n a l i s e , b u t a f t e r a w h i l e a d e fi n i t e p a t t e r n w i l l b e i d e n t i fi e d .
W h a t s h o u l d b e l o o k e d f o r h e r e a r e t w o o r m o r e s i g n a l s , w h i c h e i t h e r
a p p e a r t h e e x a c t s a m e , o r , w h i c h c o n t a i n d e fi n i t e v o l t a g e l e v e l s , ^
( n o t i n c l u d i n g t r a n s i t i o n s ) , w h i c h a r e n o t T T L .
I f f o u n d , t h e n t h e p i n s w i t h t h e s e s i g n a l s s h o u l d b e e x a m i n e d w i t h a n
o h m e t e r , f o r s h o r t c i r c u i t s .

^ j ? i
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I f a s h o r t c i r c u i t i s f o u n d , t h e s h o r t e d t r a c k s s h o u l d b e f o l l o w e d
w h e r e t h e y l i e n e x t t o e a c h o t h e r , a n d c l o s e l y e x a m i n e d . I t m i g h t b e
t h a t a s t r a y b l o b o f s o l d e r g o t l o d g e d o n t h e P C B . I t i s a l s o
p o s s i b l e t h a t t h e r e m a y b e a s h o r t o n a n I C . I f a n I C i s s u s p e c t e d ,
t r y r e p l a c i n g i t .
A l s o , l o o k f o r p i n s , w h i c h d o n o t a p p e a r t o h a v e a n y s i g n a l o n t h e m ,
( i . e . o p e n c i r c u i t e d ) . I f s u c h a s i g n a l l o o k s s u s p e c t , i t c a n b e
q u i c k l y c o m p a r e d w i t h t h e c o r r e s p o n d i n g s i g n a l o n e i t h e r o f t h e o t h e r
t h r e e I C ' s .

I f t h e r e a p p e a r s t o b e n o a c t i v i t y o n a n y o f t h e l o w e r a d d r e s s l i n e s ,
( p i n s 3 t o 1 0 ) , i t i s p o s s i b l e t h a t t h e L AT C H , ( I C 2 ) , i s f a u l t y .
C h e c k t h a t p i n 11 , I C 2 , h a s t h e s a m e s i g n a l a s p i n 4 0 , I C 1 . I f t h e
i / p s i g n a l s o n I C 2 a p p e a r v a l i d , b u t t h e r e i s n o o / p , s e p e r a t e o n e
o f t h e o / p s i g n a l s f r o m t h e r e m a i n d e r o f t h e c i r c u i t , ( e . g . c u t t h e
p i n ) . I f t h e r e i s n o w s t i l l n o v a l i d o / p , t h e n I C 2 i s f a u l t y , a n d
m u s t b e r e p l a c e d .

I f t h e b o a r d
R e p l a c e , a n d

i s s t i l l f a u l t y ,
c h e c k a g a i n .

t h e n i t m u s t b e t h e M P U t h a t i s f a u l t y.

pi
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CHAPTER 5

APPLICATIONS

5.1 C-MAIL

C - M A I L i s t h e n a m e g i v e n t o a n E l e c t r o n i c M a i l S y s t e m , d e v e l o p e d b y
W e s t Te c . L t d . , a n d w h i c h i s d e s i g n e d f o r u s e b y s m a l l t o m e d i u m
s i z e d c o m p a n i e s . I t s p u r p o s e i s t o e n a b l e m e m b e r s o f t h e c o m p a n y t o
b e a l w a y s a b l e t o c o m m u n i c a t e w i t h e a c h o t h e r , e v e n i f i n d i f f e r e n t
t i m e z o n e s , e t c .
I t c o n s i s t s o f a c e n t r a l m i n i - c o m p u t e r , w h i c h c a n t r a n s m i t a n d

p t r e c e i v e t e x t , t o a n d f r o m t h e P X 1 0 0 0 , v i a t h e t e l e p h o n e s y s t e m . T h e
c o m p u t e r c o n t a i n s s o f t w a r e w h i c h e n a b l e s u s e r s o f t h e s y s t e m t o^ l e a v e m e s s a g e s f o r o t h e r u s e r s , a n d a l s o c o l l e c t m e s s a g e s t h a t h a v e
b e e n l e f t f o r h i m . To s e t u p t h e s y s t e m , o n e n e e d s a n I B M o rm c o m p a t i b l e P C , w i t h a m i n i m u m o f 6 4 k B m e m o r y , a n d m i n i m u m o f 3 6 0
k B d i s k d r i v e c a p a b i l i t y. A l s o n e c c e s s a r y i s a n R S 2 3 2 C S e r i a l
I n t e r f a c e b o a r d . A m o d e m c a p a b l e o f o p e r a t i n g a t C C I T T S t a n d a r d

F » V . 2 3 , m o d e 1 , c o n n e c t s t h e P C t o t h e t e l e p h o n e l i n e , v i a t h e R S 2 3 2 C
p o r t . O p t i o n a l l y , a p r i n t e r w i t h C e n t r o n i c s i n t e r f a c e c a n b e
c o n n e c t e d , t o g e t h a r d c o p i e s o f m e s s a g e s , e t c . I f t h i s i s
r e a u i r e d , i t i s n e c c e s s a r y t o h a v e a p a r a l l e l p r i n t e r b o a r d o n t h e
PC.
C o m m u n i c a t i o n w i t h t h e s y s t e m i n v o l v e s c a l l i n g t h e t e l e p h o n e n u m b e r
and sending a PX message, headed by a certain command. This command
i n d i c a t e s t o t h e s y s t e m w h a t t y p e o f o p e r a t i o n y o u w a n t t o c a r r y
o u t . A f t e r t h e m e s s a g e h a s b e e n s e n t , t h e P X i s p u t i n t o r e c e i v e ,
a n d t h e r e p l y i s s e n t b y t h e s y s t e m . O n l a t e r m o d e l s o f t h e P X a
s p e c i a l C - M A I L f u n c t i o n a u t o m a t i c a l l y p u t s t h e P X i n t o r e c e i v e
m o d e , a f t e r s e n d i n g t h e m e s s a g e . O n o l d e r m o d e l s t h i s m u s t b e
c a r r i e d o u t m a n u a l l y .
F u l l d e t a i l s o f h o w t o s e t u p a n d o p e r a t e t h e s y s t e m , a n d a l s o t h e
s y s t e m s o f t w a r e , a r e a v a i l a b l e f r o m W e s t Te c L t d .

5. 2 COMPANY MESSAGE CENTER

The Company Message Center is a system deve loped by West Tec L td . ,
wh ich enab les sma l l t o med ium s i zed compan ies to have messages ,
s e n t f r o m t h e P X 1 0 0 0 f r o m a n y l o c a t i o n w h e r e t h e r e i s a t e l e p h o n e ,
p r i n t e d o n a p r i n t e r a t a c e n t r a l p l a c e , e . g . t h e c o m p a n y b a s e .
T h e s y s t e m c o n s i s t s o f a p r i n t e r w i t h C e n t r o n i c s t y p e i n t e r f a c e ,
w h i c h i s c o n n e c t e d t o t h e t e l e p h o n e l i n e , v i a a C C I T T S t a n d a r d V. 2 3
Mode 1 compa t i b l e modem w i t h au to answe r capab i l i t y, and t he TEXT
T E L L M e s s a g e C e n t e r i n t e r f a c e u n i t .
To o p e r a t e t h e s y s t e m , t h e c e n t e r i s c a l l e d a n d t h e m e s s a g e i s s e n t
f r o m t h e P X i n t h e n o r m a l w a y. T h e i n t e r f a c e u n i t p r o c e s s e s t h e
m e s s a g e b e f o r e s e n d i n g i t t o t h e p r i n t e r . I t w i l l a l s o s e n d a r e p l y
g i v i n g d e t a i l s o f t h e r e c e p t i o n q u a l i t y , a n d t h e t i m e a n d d a t e .
F u l l d e t a i l s o f t h e o p e r a t i o n o f t h e s y s t e m , a s w e l l a s i n f o r m a t i o n
o n t h e t h e i n t e r f a c e u n i t i s a v a i l a b l e f r o m W e s t Te c L t d .

W5(
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5.3 CONNECTION TO MOVING MESSAGE DISPLAYS
(^

A l t h o u g h . n o t o r i g i n a l l y d e s i g n e d f o r t h e p u r p o s e , t h e P X 1 0 0 0 c a n
b e u s e d t o p r o g r a m T E X T L I T E ' s M o v i n g M e s s a g e d i s p l a y s . T
P r o g r a m m i n g i s d o n e s e r i a l l y f r o m t h e P X 1 0 0 0 s e r i a l o u t p u t p o r t , J
t o t h e d i s p l a y ' s s e r i a l i n p u t . A c a b l e w i t h a c o n n e c t i o n f r o m t h e
P X o u t p u t p i n t o t h e d i s p l a y ' s i n p u t p i n i s a l l t h a t i s r e q u i r e d . ^ l
To u s e t h e P X 1 0 0 0 t o p r o g r a m a d i s p l a y , fi r s t e n t e r t h e r e q u i r e d J
t e x t i n t o t h e P X , k e e p i n g t h e f o l l o w i n g p o i n t s i n m i n d :

1 . A n y m a r g i n c a n b e u s e d w h e n c r e a t i n g t h e t e x t , b u t a m a r g i n o f
1 3 s h o u l d b e u s e d w h e n s e n d i n g t h e t e x t t o t h e d i s p l a y. T h i s w a y
t h e fi r s t c h a r a c t e r s e n t t o t h e u n i t i s a c a r r i a g e r e t u r n , w h i c h
i s w h a t t h e d i s p l a y w i l l e x p e c t ( t h i s c h a n g e s t h e d i s p l a y f r o m r u n
mode to ed i t mode) .

f ^

f ^

2 . T h e f i r s t f o u r c h a r a c t e r s o f t h e m e s s a g e s h o u l d b e " 0 " ' s , i . e . «
t h e r i g h t - s h i f t e d z e r o o n t h e P X . T h i s i s n e c c e s s a r y t o g i v e a
d e l a y w h i l e t h e d i s p l a y i s e c h o i n g t h e c a r r i a g e r e t u r n m e n t i o n e d
i n 1 a b o v e . «

3 . A l l c h a r a c t e r s t y p e d s h o u l d b e u p p e r - c a s e , a s t h e d i s p l a y s u s e >
on l y uppe r - case , and l owe r - case codes a re used f o r commands . A l so ,
o n l y c h a r a c t e r s u s e d o n t h e d i s p l a y s s h o u l d b e u s e d .

4 . To en te r a command i n t he message use the l ower case l e t t e r
c o r r e s p o n d i n g t o t h e p a r t i c u l a r c o m m a n d . T h e s e l e t t e r s a r e l i s t e d
i n t a b l e 5 . 3 . 2 . T h e p o s i t i o n w h e r e t h e c o m m a n d s a r e e n t e r e d i n
r e l a t i o n t o t h e t e x t i s t h e s a m e a s t h a t d e s c r i b e d i n t h e D i s p l a y
o p e r a t i n g m a n u a l . N o t e t h a t , o t h e r w i s e , t h e a c t u a l l e t t e r s h a v e n o
d i r e c t b e a r i n g t o t h e p a r t i c u l a r c o m m a n d .

5 . S i x teen spaces mus t be en te red a t t he end o f t he message .

6 . T h e t e x t m u s t b e l i m i t e d t o 2 0 0 0 c h a r a c t e r s , a s t h i s i s t h e
maximum memory area o f the d isp lays.

7 . I t i s n o t p o s s i b l e t o v i e w t h e m e s s a g e i n r u n n i n g m o d e a s i t
w o u l d r u n o n t h e d i s p l a y.

8 . N o c a r r i a g e r e t u r n s h o u l d b e i n s e r t e d i n t h e m e s s a g e . T h i s i s
b e c a u s e t h e c a r r i a g e r e t u r n w i l l c h a n g e t h e d i s p l a y i n t o r u n m o d e
a n d a l l t e x t a f t e r t h e c a r r i a g e r e t u r n w i l l b e l o s t . ( A f t e r t h e
message has been sen t t he PX w i11 send a ca r r i age re tu rn as i t
n o r m a l l y d o e s . T h i s w i l l s e t t h e d i s p l a y t o r u n m o d e . )

W h e n t h e m e s a g e i s c r e a t e d , c o n n e c t t h e P X t o t h e d i s p l a y, a n d
send a t t he h i gh speed f r om the PX , ( 1200 Bd ) , t o p rog ram.
T h e o l d d i s p l a y s e r i e s o p e r a t e a t 3 0 0 B d w i t h e c h o . B e c a u s e o f t h e
e c h o , i t i s n o t p o s s i b l e t o p r o g r a m t h e o l d s e r i e s w i t h t h e P X .
T h e l a t e r v e r s i o n s e r i e s o p e r a t e s a t 1 2 0 0 B d , w i t h o u t e c h o .

ffil
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CHAPTER 6

ACCESSORIES

6.1 STANDARD

T h e u n i t i s d e l i v e r e d w i t h a M a i n s A d a p t o r , f o r r e c h a r g i n g t h e
b a t t e r y p a c k , a S e r i a l C a b l e f o r s e r i a l c o m m u n i c a t i o n s , a n a u d i o
c a b l e f o r u s e w i t h a t a p e r e c o r d e r , a n o p e r a t o r ' s m a n u a l , a n d s o f t
case.

6.2 OPTIONAL

PXP40 p r i n t e r
m T h e P X P 4 0 i s a p o r t a b l e 4 0 c o l u m n p r i n t e r d e v e l o p e d e s p e c i a l l y f o r

u s e w i t h t h e P X 1 0 0 0 . T h i s u n i t i s d e s c r i b e d i n d e t a i l i n t h e s e c o n d
h a l f o f t h i s m a n u a 1 .

S e r i a l A d a p t e r

T h i s i s a n i n t e r f a c e c a b l e w h i c h c a n b e u s e d t o e n a b l e s e r i a l* * c o m m u n i c a t i o n b e t w e e n t h e u n i t a n d a l m o s t a n y o t h e r o t h e r c o m p u t e r ,

t e r m i n a l , p r i n t e r o r d a t a e p u i p m e n t w i t h s e r i a l i n t e r f a c e . T h i s
c a b l e c o m e s w i t h a b o o k l e t g i v i n g t h e n e c c e s s a r y h a r d w a r e s e t t i n g s

m f o r c o m m u n i c a t i o n w i t h t h e m o s t p o p u l a r m a k e s o f e q u i p m e n t .

Te lephone Adap te r

T h i s i s a u n i t w h i c h e n a b l e s t h e p o c k e t t e l e x t o b e d i r e c t l y
c o n n e c t e d t o t h e t e l e p h o n e l i n e , e l i m i n a t i n g t h e e n v i r o n m e n t a l
n o i s e i n t e r f e r e n c e p r o b l e m s a s s o c i a t e d w i t h a c c o u s t i c a l c o u p l i n g
a n d t h u s e n s u r i n g e r r o r - f r e e c o m m u n i c a t i o n . U s e o f t h i s u n i t i s
r e s t r i c t e d t o t h o s e c o u n t r i e s w h e r e - i n i t i s a p p r o v e d b y t h e
te lephone company.

K^r)
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7.1 PX1000 MODULE LIST

MODULE NO. MODULE NAME

PX-1

PX-2

PX-3

PX-4

PX-5

PX-6

PX-7

PX-8

PX-9

PX-10

LCD MODULE

KEYBOARD

LOGIC BOARD

BATTERY PACK

BOTTOM HOUSING

LCD COVER

AUDIO TRANSDUCER

OTHERS

PACKAGE

ADAPTER

DESCRIPTION

LCD PCB with LCD, glass,
and d r i ve r c i r cu i t

Keyboard PCB, w i th rubbe r
p a d , k e y s , u p p e r c a s i n g ,
L E D , a n d fl e x i - c a b l e

PCB main ci rcui t

B a t t e r y p a c k o f fi v e c e l l s
w i t h s o l d e r t a b s

B o t t o m p a r t o f u n i t .

C o v e r f o r L C D , w i t h
t r a n s p a r e n t s c r e e n

S p e a k e r / M i c r o p h o n e

a . s e t o f s t i c k e r s ( 3 p e s )
( s t a t e c o u n t r y )

b. LCD screws , 9 pes
c . c a s e s c r e w s , 6 p c s
d . r u b b e r f e e t , 4 p e s
e . i n s u l a t i o n s h e e t , 1 p c
f . fl e x i b l e P C B , 1 p c
g . 4 - w a y J 5 c o n n e c t o r , w i t h

wi res
h . a c c o u s t i c s e a l i n g r i n g

a . S o f t c a s e
b . c a r d b o a r d b o x & s l e e v e
c . f o a m
d . a u d i o & s e r i a l c a b l e s
e . m a n u a l ( s t a t e c o u n t r y )

12V DC adap te r ( s ta te
c o u n t r y )

(Ŝf

1 ^

r ^
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7.3 COMPONENT LISTING

PX-1000 LOGIC BOARD

(™j!

P/N

201
252
213
210
251
321
250
320
280
509

1405
1450

1005
1105
1301
1315

529

535
615
617
626
630
638
541
542

910
925

2610
2611

2002
2003

Type No.

HD6303
74HC373(507)
27C64
rM6264LP-15
74HC138(506)
ICL7660CPA
74HC00 (505)
ICL7665CPA
TCM3101JD (512)
M51304L

TH528

1N4148
1N4001

27pF
6,8nF
0, luF
4,7uF

0,22uF

22
120
180
IK
2K2
10K
22K

3M

Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm
Ohm

10OK Ohm
20OK Ohm

4.000 MHz
4.433 MHz

D101632C
custom

IC
IC
IC
IC
IC
IC
IC

VERSION F

D e s c r i p t i o n C o m p . N o .

microprocessor
o c t a l l a t c h
EPROM
8K x 8 RAM
1-8 decoder
vo l tage conver te r
quad NAND gate
d u a l v o l t a g e s e n s o r I C 8
m o d e m I C 9
i n p u t a m p l i fi e r I C 1 0

c u s t o m i s e d h y b r i d U l

d i o d e D l » D l l
d i o d e D 8

c e r a m i c c a p . C I , 2 , 9 , 1 0
c e r a m i c c a p . C 1 9
35V dipped tantalum cap.CI 1,12,23,25
10V dipped tantalum cap.C3,5,6,7,8,13,16,

20,21,22,24
d i p p e d t a n t a l u m c a p . C 1 4

Qty per uni tm:

res i stor
res i stor
res i stor
res i stor
res i stor
res i stor
resi stor
res i stor

1/4 W
1/4 W
1/4 W
1/4 W
1/4 W
1/4 W
1/4 W
1/4 W

pot
pot

meter
meter

ceramic resonator
ceramic resonator

32-way socket
4-pin header

3501 HKW0269-01-010 rese t sw i tch

R30
R33, R37
R31,32,35
R22,36
R2
Rl
R39
R38

P I , 2
P3

XT1
XT2

J l a
J5

SI

1
1
1
1
1
1
1
1*
1
1

1

2
1

4
1

11
1

1
2*
3
2
1
2
1
1

2*

IS!

i*m$

pg

1

515 PCB/F-version

i*il1
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HYBRID (TYPE TH528) ON LOGIC BOARD F

Type

trans i stor

diode
res i stor

* p a r t s d e l e t e d :
p a r t s i n s e r t e d :

capaci tor

SI , IC8
R37

-43-

Component No.

Tl - T9

D2 - D7, D9, DIO
R3 - R21, R23 - R29
R34, R40

C4, 15, 17, 18

27

4

fpi

jpm

Wl

KEYBOARD A160-3

P / N T y p e N o .

1405 1N4148

6 4 6 4 K 7 O h m

Descr ipt ion

diode
LED

res i s tor

2 0 0 1 D 1 0 1 6 3 1 C 3 2 - w a y p l u g
2011 HSJ0861-01-240 socket 3.5 mm stereo
2 0 1 3 H S J 0 8 3 8 s o c k e t 2 . 5 m m m o n o

Comp. No. Qty per unit

Dl - D9
D10

9
1

Rl - R16 16

J l
J3
J4

1
1
1

isi
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LOGIC BOARD VERSION H

P/N

201
252
213
210
251
321
250
320
280
203

Type No.

HD6303
74HC373(507)
27C64
HV16264LP-15
74HC138(506)
ICL7660CPA
74HC00 (505)
ICL7665CPA
TCM3101JD (512) modem
T A 7 3 3 0 P i n p u t a m p l i fi e r

Descr ipt ion

microprocessor
o c t a l l a t c h
EPROM
8K x 8 RAM
1-8 decoder
vo l tage conver te r
quad NAND gate
dual voltage sensor

Comp. No.

IC 1
IC 2
IC 3
IC 4
IC 5
IC 6
IC 7
IC 8
IC 9
IC10

-44 -

Qty per uni t | S

TH536 (513)

1405 1N4148
1450 AA119

1005 27pF
1020 560pF
1105 6,8nF
1301 0 , l u F
1312 luF
1315 4,7uF

615 120 Ohm
617 180 Ohm
626 I K O h m
630 2K2 Ohm
638 1 OK Ohm
650 10OK Ohm

not used

910 10OK Ohm
925 25OK Ohm

2610 4.000 MHz
2611 4.433 MHz

2002 D101632C
2003 custom

customised hybr id

diode
diode

U l

Dl
D14,15

c e r a m i c c a p . C I , 2 , 9 , 1 0
c e r a m i c c a p . C 1 9 , 2 8 , 2 9
c e r a m i c c a p . C 2 6 , 2 7
35V dipped tantalum cap.CI 1,12,23
35V dipped tantalum cap.C14,15
10V dipped tantalum cap.C3,5,6,7,8,13,16,

20,21,22,24
r e s i s t o r
res i stor
res i stor
res i stor
res i stor
res i stor
res i stor

1/4 W
1/4 W
1/4 VV
1/4 W
1/4 W
1/4 W

pot. meter
pot. meter

ceramic resonator
ceramic resonator

32-way socket
4-pin header

3501 HKW0269-01-010 rese t sw i tch

R33
R31,32,35
R30,36
R2
R l , 4 7
R48
R29

P22
P l l

XT1
XT2

J l a
J5

SI

4
3
2
3
2

11

1
3
2
1
2
1

i»5|

R»

W

( M

PCB/H-vers ion
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HYBRID (TYPE TH536) ON LOGIC BOARD H

C o m p o n e n t T y p e N u m b e r

si

SPI

jpn

pi

r

Qnty on Hybrid

trans i stor NPN Tl - T3,T8,T10 5
trans i s tor PNP T4 - T7,T9,T11 - T13 8

diode D2 - D13 12

zener diode Z l , 2 2

capaci tor 1 u F C4,17 2
3.3nF C18
O. luF C25

resi stor 13 Ohm R37
800 Ohm R22
1 K Ohm R8,18,34 3
3 K Ohm R46
3.3K Ohm R26,28 2
4.7K Ohm R42
10 K Ohm R19,20,21,23,24,

25,27,40 8
22 K Ohm R39,41 2
30 K Ohm R15
45 K Ohm R10
53 K Ohm R13
68 K Ohm R45
70 K Ohm R16
82 K Ohm R17
90 K Ohm R l l
10 OK Ohm R3,5 ,6 ,7 ,9 5
150K Ohm R4 1 -
180K Ohm R14
470K Ohm R44
600K Ohm R12
750K Ohm R43
3 M Ohm R38

in
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KEYBOARD A160-4D

P / N T y p e N o .

1405

646

1020

2001
2011
2013

1N4148

4K7 Ohm

22uH

560pF

D101631C
HSJ0861-01-240
HSJ0838

Descr ipt ion

diode
LED

res i stor

RF-choke

ceramic cap.

32-way plug
socket 3.5 mm stereo
socket 2.5 mm mono

Comp. No. Qty per uni

Dl - D9
D10 ? 1
Rl - R16 1 6 r a

6 'LI - L6

CI - C4 A ^ 9

J l
J3
J4

1
1 <%
1

MISCELANEOUS

1901
3

7001
2402

M4031

70515

LCD module
fl e x i b l e P C B J 2
dr iver (speaker /microphone)
b a t t e r y p a c k a g e B l

p®

ps

f*3

R!)
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CHAPTER 1

G E N E R A L „

1.1 PRODUCT DESCRIPTION

The TEXT TELL PXP40 is a compact, 40 column, dot matrix, thermal
transfer, printer, developed mainly for use with the PX1000 pocket
t e l e x . * *
Printing is onto a roll of thermal sensitive paper, which can be
cut after each print-out by means on an in-built paper cutter.
T h e c h a r a c t e r f o n t i s m a d e u p o f 7 x 5 d o t . ^
The unit is fully portable and operates from an internal,
rechargeable battery pack.
The housing includes two sping clips to enable the unit to be
firmaly attached to the PX1000.
Data transfer to the printer is serial.
The PXP has two terminals, one for the 12V DC adapter, and one
which serves two functions; as a serial port, and as a 12V ouput w
f o r c h a r g i n g t h e P X 1 0 0 0 . j

(̂
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1.2 SPECIFICATIONS

Genera l

Dimens ions

W e i g h t

Te c h n i c a l

Lengh t
We i g h t
H e i g h t

- 5 1 -

187 mm
110 mm
55 mm

500 g

iUFI
Power Supp ly

Power consumpt ion

B a t t e r y c h a r g e c u r r e n t

B a t t e r y u s e a f t e r
f u l 1 c h a r g e

i n t e r n a l b a t t e r y p a c k r e c h a r g e a b l e f r o m
ex te rna l 12V DC adap te r.

Standby
P r i n t i n g

20 mA
400 mA average

1400 mA peak
50 mA

3 1 h r. p r i n t i n g

Wl

B u f f e r m e m o r y c a p a c i t y
P r i n t i n g s p e e d

S e r i a l P o r t

B a u d r a t e
D a t a f o r m a t

Par i ty

V o l t a g e l e v e l s i n p u t

o u t p u t

2 kB
2 5 c h a r a c t e r s / s e c

1200 Bd
1 s t a r t - b i t , 7 d a t a - b i t s , L S B fi r s t ,
1 c h e c k - b i t , 2 s t o p - b i t s
even

MARK -3V to -15V
SPACE +3V to +15V
M A R K 0 V
SPACE 11.3V (adapter connected)

4 . 3 V ( n o a d a p t e r c o n n e c t e d )

f$$jl
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CHAPTER 2

THEORY OF OPERATION

PCWER SUPPLY

T h e P X P d e r i v e s i t s p o w e r f r o m a r e c h a r g e a b l e b a t t e r y p a c k ,
c o n s i s t i n g o f s i x 1 . 2 V c e l l s , c o n n e c t e d i n s e r i e s , g i v i n g a n o m i n a l
v o l t a g e o f 7 . 2 V , a t t h e b a t t e r y t e r m i n a l s . ^
T h i s v o l a t a g e i s a p p l i e d t o t h e r e m a i n d e r o f t h e c i r c u i t v i a O N / O F F
s w i t c h , S I . W h e n t h e s w i t c h i s i n t h e O N p o s i t i o n , t w o r e g u l a t o r
c i r c u i t s a r e p o w e r e d u p .
T h e fi r s t i n v o l v e s I C 5 , a L M 2 9 3 1 Z 5 . 0 V r e g u l a t o r , a n d t r a n s i s t o r s
T 6 , a n d T 7 . T h e o u t p u t f r o m t h i s c i r c u i t , V b , i s u s e d t o d r i v e t h e
p r i n t e r m o t o r . T 6 , a T I P 3 2 A , p r o v i d e s t h e h i g h c u r r e n t n e e d e d b y
t h e m o t o r . .
T h e s e c o n d r e g u l a t o r c i r c u i t i n v o l v e s I C 6 , a l s o a L M 2 9 3 1 . T h i s
r e g u a l a t o r I C p r o v i d e s t h e 5 V Va , t o p o w e r a l l o t h e r I C ' s . A l s o
c o n n e c t e d t o t h i s I C a r e t r a n s i s t o r s T 8 a n d T 9 . T h i s c i r c u i t a c t s
a s a b a t t e r y l o w v o l t a g e i n d i c a t o r t o t h e m i c r o p r o c e s s o r . W h e n t h e
d i f f e r e n c e b e t w e e n t h e i n p u t a n d o u t p u t v o l t a g e o f I C 6 b e c o m e s l e s s
t h a n 0 . 7 V, t r a n s i s t o r T 8 t u r n s o f f , i n t u r n s w i t c h i n g t r a n s i s t o r
T9 , wh i ch i s connec ted to po r t DB7 o f t he MPU. Th i s occu rs when the
b a t t e r y v o l t a g e i s a p p r o x i m a t e l y 6 . 2 V.
T h e b a t t e r y p a c k i s r e c h a r g e d w h e n t h e 1 2 V D C a d a p t e r i s i n s e r t e d
i n c o n n e c t o r 4 . T h e c h a r g e c i r c u i t c o n s i s t s o f b l o c k i n g d i o d e D 7
a n d r e s i s t o r R 1 6 , w h i c h i s 5 6 O h m s , g i v i n g a c h a r g e c u r r e n t o f
approx ima te l y 50 mA.

f ^ |

MPU

T h e m i c r o p r o c e s s o r , o r M P U , I C 1 ( 8 0 C 4 9 ) , c o n t r o l s t h e o p e r a t i o n o f
the p r in te r. The IC has mask ROM on board wh ich con ta ins the
p r o g r a m . T h e M P U d e r i v e s i t s c l o c k f r o m c r y s t a l C R 1 , w h i c h i s
e i the r 6 MHz o r 11 MHz , depend ing on the PCB ve rs ion . The c rys ta l
f r e q u e n c y i s d i v i d e d d o w n i n s i d e , s o t h a t t h e a c t u a l s y s t e m c l o c k
i s s o m e w h a t l o w e r. T h e M P U r e s e t c i r c u i t c o n s i s t s o f R C n e t w o r k
R 3 0 a n d C 4 , a n d d i o d e D l , w h i c h i s c o n n e c t e d d i r e c t l y t o Va . T h u s
t h e r e s e t c i r c u i t i s a c t i v a t e d i m m e d i a t e l y t h e u n i t i s t u r n e d o n .

p̂

f<9
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SERIAL INPUT

r T h e s e r i a l i n p u t f o r d a t a c o n s i s t s o f t r a n s i s t o r T 4 , d i o d e D 3 , a n dr e s i s t o r R 7 , R 9 a n d R I O . T 4 a n d R 7 i n v e r t s d a t a a p p e a r i n g o n t h e
i n p u t p i n o f c o n n e c t o r 3 b e f o r e e n t e r i n g t h e M P U . T h e c i r c u i t w i l l
a l s o l i m i t R S 2 3 2 v o l t a g e l e v e l s t o T T L l e v e l s , v i a R 9 , R I O a n d D 3 .

SERIAL OUTPUT

I T h e s e r i a l o u t p u t c i r c u i t c o n s i s t s o f t r a n s i s t o r s T 2 , T 3 , T 5 a n d
T i l . T h i s c i r c u i t h a s f o u r f u n c t i o n s . F i r s t i t m u s t b e a b l e t o

p p r o v i d e a B U S Y / R E A D Y s i g n a l t o t h e P X 1 0 0 0 w h e n p r i n t i n g . S e c o n d l y
i t m u s t g i v e a R E A D Y s i g n a l t o t h e P X 1 0 0 0 w h e n t h e p r i n t e r i s o f f .
T h i r d l y i t m u s t b e a b l e t o p r o v i d e c h a r g e c u r r e n t f o r t h e P X 1 0 0 0 .
A n d , l a s t l y , i t m u s t b e s h o r t - c i r c u i t p r o t e c t e d b e c a u s e o f t h em n a t u r e o f c o n n e c t o r 3 , w h i c h s h o r t s t h e t e r m i n a l s w h e n t h e p l u g i s

i n s e r t e d .
The BUSY/READY s ta te i s con t ro l l ed f rom the MPU ou tpu t po r t P23 .

m T h i s p o r t t u r n s o n o r o f f t r a n s i s t o r T 5 a n d T i l . W h e n t h e y a r e o n ,
T 3 i s o n , a n d T 2 i s o f f . T h e r e f o r e t h e B U S Y s i g n a l i s l o w ( a c t i v e ) .
When P23 i s b rough t l ow, T5 and Ti l a re o f f , T2 i s on and t he BUSY
s i g n a l i s n o t a c t i v e .
W h e n t h e p r i n t e r i s o f f , t h i s c i c u i t p r e s e n t s a h i g h i m p e d e n c e
o u t p u t t o t h e P X 1 0 0 0 . T h e P X 1 0 0 0 h a s a p u l l - u p r e s i s t o r o n i t s
s e r i a l i n p u t , s o t h e h i g h i m p e d a n c e o u t p u t o f t h e P X P 4 0 w i l l
c a u s e i t t o s e e a R E A D Y s t a t e . ( T h i s i s n e c c e s s a r y t o b e a b l e t o
o p e r a t e t h e P X 1 0 0 0 w h i l e s t i l l c o n n e c t e d t o t h e P X P 4 0 w h i c h i s
t u r n e d o f f ; e a c h t i m e 2 C R 3 i s p r e s s e d , t h e P X 1 0 0 0 w i l l n o t h a n g
w a i t i n g f o r a R E A D Y s i g n a l f r o m t h e p r i n t e r ) .
When the PX1000 i s connec ted to the PXP40 wh i le the recharge
a d a p t e r i s i n s e r t e d , p o w e r t o t h i s c i r c u i t i s p r o v i d e d v i a d i o d e
D 6 . T 2 i s b i a s e d o n v i a r e s i s t o r s R l 1 a n d R 2 6 . A s l o n g a s t h e P X P
i s n o t b u s y, t h e n c h a r g e c u r r e n t f o r t h e P X 1 0 0 0 i s p r o v i d e d v i a
R8, T2, and DIO.
T h i s c i r c u i t i s a l s o s h o r t - c i c r u i t p r o t e c t e d , w i t h D I O a n d R 3 .

BUFFER

Va l i d d a t a w h i c h a p p e a r s o n t h e s e r i a l i n p u t p i n o f t h e M P U , p i n 6 ,
i s s to red i n t he RAM IC , IC2 wh i ch has a capac i t y o f 2kB . When
p r i n t i n g , t h e M P U f e t c h e s t h e n e x t b y t e a n d f e e d s i t t o t h e p r i n t e r
d r i v e c i r c u i t . T h e o u t p u t s o f t h e I C a r e p u l l e d d o w n v i a r e s i s t o r
n e t w o r k , R N 1 . T h i s e n s u r e s a s t e a d y i n p u t t o L a t c h I C 3 , w h e n t h e
R A M I C i s d i s a b l e d .
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PRINTER HEAD DRIVE CIRCUIT

The printer drive circuit consists of IC4, and the two circuits
involving transistors Tl and T10.
IC4 is a dot driver IC (LB1256), which drives the seven thermal
dots of the printer head directly. These dots can be represented by
res i stors.
When the MPU wants to send data to the head driver, it first reads
the ASCII byte stored in RAM. Then it calculates from the byte
the make up of each 7 bit data block it will send to the driver, to
make up the 7x5 dot character font. This block of data is first
latched into IC3, then fed through IC4 which acts as a buffer for
the print head.
Because the method of printing is thermal transfer, the lenght of
time for each dot determines the darkness of the print. This is
controlled by the circuit around T10, a mono stable, whose ouput
enables the latch output, which in turn feeds the dot driver IC.
The width of the output pulse from the mono-stable is controlled by
two factors. One is potentiometer PI, which varies the time
constant of the RC network. This is calibrated at the factory to
suit the characteristics of the particular print head. The input to
the circuit comes from the circuit involving Tl. This circuit
converts the sine wave of the motor tacho feedback signal to TTL
level. If for any reason the motor speed deviates from the norm,
e.g. when the batteries are low, or when the paper roll is full,
then the time spent for each dot will be decreased, so that the
print contrast is constant.
The mono-stable also provides a safety feature for the printer, in
that if the motor stops for any reason, e.g. paper gets stuck, the
monostab le wi l l t ime out , thus d isab l ing the la tch outputs , and ^
consequently disabling the dot driver output.
The TTL converted signal from the tacho of the motor is fed also to
the MPU, pin 1, so that it can monitor the position of the motor.

PRINTER MOTOR INTERFACE

The printer drive motor is a IX motor driven from the 5V supply,
Vb, which is connected directly to the positive terminal of the
motor, M+. The motor is turned on and off under control of the MPU, R
via port P21 on IC1. This output controls whether Vb or GND appears
at the motor negative terminal, M-. The motor TG signal from the
motor is a sine wave tacho signal, and its use is described above.
The home signal is the output from a micro switch, which
momen ta r i l y sho r t s t o GND, each t ime the mo to r reaches the >
left-most position. This gives the MPU an indication of the
p o s i t i o n o f t h e m o t o r a f t e r p o w e r o n . ^

na
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SOFTWARE

r T h e c o n t r o l s o f t w a r e f o r t h e p r i n t e r o p e r a t e s a s f o l l o w s . O n p o w e ron the MPU comes out of reset, and after approximately one second,
is ready to receive data. The BUSY/READY line is held high to

p ind ica te pr in ter READY. When a b i t -s t ream is rece ived by the MPU,
| i t w i l l se t t he BUSY/READY l i ne l ow (BUSY) , and tes t t he da tareceived. If the data is not valid, e.g. a parity error, or unknown

character, then i t is ignored.. I f the data is val id, i .e. a
printable character or carriage return, then it is stored in the 2k
buffer. The printer is set READY again, and waits for new data.
When 128 valid characters are received, the PXP goes BUSY, and

P s t a r t s p r i n t i n g o n e l i n e . A f t e r t h e l i n e i s p r i n t e d , i t w a i t s t o
I r e c e i v e a n o t h e r 1 2 8 c h a r a c t e r s . T h i s w a y t h e p r i n t e r r e c e i v e s d a t a

and prints seemingly at the same time.
p I f t h e R A M b u f f e r i s n e a r l y f u l l , t h e p r i n t e r s t a r t s w a t c h i n g f o r
j c a r r i a g e r e t u r n s , a n d w h e n o n e i s r e c e i v e d , d a t a i n p u t i s s t o p p e dt ( B U S Y / R E A D Y l i n e i s p u t l o w ) , a n d t h e p r i n t e r s t a r t s p r i n t i n g t h e

contents of the buffer. If no carriage return is received, the" p r i n t e r w i l l b e g i n p r i n t i n g a s s o o n a s t h e b u f f e r i s f u l l .
When data input stops, i.e. no data is seen at the input for a
certain lenght of time, the remaining contents of the text in the

p R A M b u f f e r a r e p r i n t e d .
In order to prevent unwanted empty lines on the print-out, trailing
spaces before a carriage return will be ignored.

r T h e p r i n t e r d o e s n o t u s e E s c a p e c h a r a c t e r s . T h e r e f o r e i f a n e s c a p echaracter is received, this character is ignored, as is the
following character. This way, text with embeded escape sequences
for use with other printers, will be printed correctly on the

f ° P X P 4 0 .
When the battery voltage falls below approximately 6.2 V, the PXP
prints the message " Batteries low, please recharge", and further
input and printing is blocked until the unit is switched off, and
the battery pack recharged.
If the paper roll jams, or the printer mechanism is blocked in
some way, the motor is prevented from burning out by a timing
device which will switch the motor off, if printing of one line
takes too much time.

pn
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OIAPTER 3

SERVICE

3.1 DISASSEMBLY/ASSEMBLY

T o d i s a s s e m b l e t h e u n i t f o r c a l i b r a t i o n o r r e p a i r p u r p o s e s u s e t h e I
f o l l o w i n g p r o c e d u r e :

1 . R e m o v e t h e r o l l o f p a p e r , b y t e a r i n g i t w h e r e i t e n t e r s t h e p r i n t
mechani sm.

2 . R e m o v e t h e fi v e c r o s s - h e a d , s e l f - t a p s c r e w s o n t h e b o t t o m s i d e o f t h e
u n i t . T u r n t h e u n i t r i g h t - s i d e u p , a n d l i f t o f f t h e u p p e r h o u s i n g .
Th e r e m a y h a v e b e e n a d h e s i v e u s e d i n t h e v i c i n i t y o f t h e 3 .5 m m p l u g .
C a r e s h o u l d b e u s e d w h e n s e p e r a t i n g t h e h o u s i n g s i n t h i s c a s e .

3 . T h e p l a s t i c p a p e r c o v e r c a n n o w b e s e p e r a t e d f r o m t h e u n i t .

4 . R e m o v e t h e b a t t e r y p a c k f r o M t h e P C B b y d e s o l d e r i n g t h e t e r m i n a l s o l d e r
t a g s . W h e n r e p l a c i n g t h e b a t t e r y p a c k , e n s u r e t h a t t h e i n s u l a t i o n p a p e r
is in p i ace.

5 . Remove the p r i n te r mechan i sm f rom the PCB by fi r s t r emov ing t he pape r
a d v a n c e w h e e l . D e s o l d e r t h e fl e x i b l e P C B f r o m t h e c o m p o n e n t s i d e o f t h e
m a i n P C B . D e s o l d e r t h e fi v e s i g n a l w i r e s o n t h e l e f t - h a n d s i d e
f rom the p r i n te r mechan i sm PCB. Remove t he t h ree nu t s and bo l t s ho ld i ng
the mechan ism to the ma in PCB. Rep lacemen t i s i n reve rse o rde r.

6 . R e m o v e t h e p r i n t e r h e a d a n d fl e x i - P C B f r o m t h e m e c h a n i s m b y fi r s t
r e m o v i n g t h e r e t a i n i n g c l i p o n t h e b a c k o f t h e p r i n t e r h e a d . B e f o r e
d o i n g t h i s , t h e fl e x i - P C B m u s t b e s e p a r a t e d f r o m t h i s c l i p b y p u l l i n g
i t t o t h e r i g h t . I f g l u e h a s b e e n u s e d t o k e e p i t i n p l a c e t h i s c a n
e a s i l y b e f r e e d . N o w l i f t t h e c l i p o u t f r o m t h e r e t a i n i n g l u g a t t h e
b a s e o f t h e p r i n t e r h e a d . H o l d t h e p a p e r p r e s s u r e b a r b a c k s l i g h t l y,
a n d w i t h a t w e e z e r s , o r s i m i l a r s m a l l t o o l , s l i d e t h e p r i n t e r h e a d u p
a n d f r e e f r o m t h e c a r r i a g e . W h e n i t i s f r e e f r o m t h e c a r r i a g e , t h e h e a d
can be b rough t unde r t he ca r r i age ba r, and away f rom the mechan ism.
R e p l a c e m e n t i s i n t h e r e v e r s e o r d e r .

7 . R e m o v e t h e m o t o r f r o m t h e p r i n t e r m e c h a n i s m b y fi r s t d e s o l d e r i n g t h e
fou r w i res f rom the p r in te r mechan ism PCB. Remove the c ross -head sc rews
t h a t fi x t h e m o t o r t o t h e p r i n t e r m e c h a n i s m .
R e p l a c e m e n t i s i n t h e r e v e r s e o r d e r .

1

1
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I 3 . 2 T E S T P R O C E D U R E

* > T e s t t h e c o r r e c t o p e r a t i o n o f t h e p r i n t e r u s i n g t h e f o l l o w i n g
p r o c e d u r e .
C h a r g e t h e b a t t e r i e s o n t h e P X P b y i n s e r t i n g t h e 1 2 V D C a d a p t e r
a n d l e a v i n g i t i n f o r a m i n i m u m o f 1 0 h o u r s . T h e b a t t e r y p a c k
s h o u l d n o w b e f u l l y c h a r g e d , a n d s h o u l d g i v e 1 h o u r m i n i m u m
c o n t i n u o u s p r i n t i n g , o r m o r e t h a n 2 , 0 0 0 l i n e s o f 4 0 c h a r a c t e r s .
C h e c k t h a t t h e b a t t e r y p a c k h a s s o m e c h a r g e , b y t u r n i n g o n t h e
u n i t . T h e p r i n t e r h e a d s h o u l d t r a v e l t o t h e e n d o f t h e l i n e , a n d
b a c k a g a i n . I f i t d o e s n o t , t h e n t u r n t h e u n i t o f f a n d o n a g a i n . I f
i t s t i l l d o e s n o t h i n g , o r p r i n t s " B a t t e r i e s l o w , p l e a s e r e c h a r g e " ,
t h e n t h e r e i s a p r o b l e m e i t h e r w i t h t h e b a t t e r y p a c k , o r w i t h t h e
r e c h a r g e c i r c u i t .
C r e a t e a t e x t i n a P X 1 0 0 0 o f m o r e t h a n t w o t h o u s a n d c h a r a c t e r s ,
i . e . m o r e t h a n 5 0 f u l l l i n e s o f t e x t .
Connec t t he PX to t he PXP to be t es ted . Tu rn on t he PXP. P ress
P R I N T o n t h e P X . T h e c o m p l e t e t e x t a s i n t h e P X s h o u l d b e p r i n t e d
w i t h o u t e r r o r .
I f s o m e o f t h e t e x t i s m i s s i n g , o r s e e m s o v e r w r i t t e n , t h e n t h e r e i s
a p r o b l e m e i t h e r w i t h t h e R E A D Y / B U S Y s i g n a l , o r t h e R A M b u f f e r I C .
I f t h e t e x t a p p e a r s e i t h e r t o o d a r k , o r v e r y f a i n t , t h e n t h e
s e t t i n g o f p o t e n t i o m e t e r P I i s i n c o r r e c t .r

i i fi
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3.3 REPAIR

T h e f o l l o w i n g i s a d e s c r i p t i o n o f p r o c e d u r e w h i c h s h o u l d h e l p i n
d e a l i n g w i t h a n y f a u l t s t h a t o c c u r w i t h t h e P X P 4 0 . G e n e r a l l y
s p e a k i n g , t h e u n i t i s m a d e t o a v e r y h i g h q u a l i t y s t a n d a r d , a n d
s h o u l d g i v e l i t t l e o p e r a t i o n a l t r o u b l e .

1. UNIT IS DEAD

Ĉa

f^ij

F i r s t c h e c k t h a t t h e b a t t e r y p a c k h a s n o t c o m e f r e e f r o m t h e P C B .
I f i t h a s , r e s o l d e r a n d a t t a c h a p i e c e o f f o a m o r s p o n g e t o t h e t o p
o f t h e b a t t e r y p a c k , s o t h a t i t i s h e l d fi r m l y i n p l a c e b y t h e
h o u s i n g .
C h e c k w i t h a v o l t m e t e r t h a t t h e b a t t e r y p a c k i s f u l l y c h a r g e d .
T h e r e s h o u l d b e a m i n i m u m o f 6 . 3 v o l t s o n i t s t e r m i n a l s . I f a f t e r a
1 0 h o u r r e c h a r g e , t h i s i s n o t s o , c h e c k t h a t t h e c h a r g e c u r r e n t i s
c o r r e c t , b y i n s e r t i n g a m i 1 i - a m p m e t e r b e t w e e n t h e p o s i t i v e b a t t e r y
t e r m i n a l , a n d t h e P C B .
I f t h e c h a r g e c u r r e n t i s n o t c o r r e c t , c h e c k t h e v a l u e o f R 1 6 .
I f t h e r e i s n o c h a r g e c u r r e n t , c h e c k f o r o p e n c i r c u i t s .
I f e v e r y t h i n g s e e m s o k , c h e c k t h a t t h e r e i s n o f o r e i g n o b j e c t
s t u c k i n t h e m e c h a n i s m , o r t h a t t h e b a t t e r y p a c k i s n o t p r e s s i n g
a g a i n s t t h e c o g s a n d w h e e l s o f t h e m o t o r d r i v e . I f t h e r e i s n o t h i n g
f o u n d , t h e n r e p l a c e t h e b a t t e r y p a c k .
I f t h e b a t t e r y p a c k a p p e a r s o k , t h e n t h e r e i s a p r o b l e m w i t h o n e o f
t h e v o l t a g e r e g u l a t o r c i r c u i t s . C h e c k t h a t t h e r e i s 5 V a t Va a n d
V b . I f n o t c h e c k t h a t t h e r e i s 5 V a t t h e o u t p u t o f e a c h r e g u l a t o r
I C , I C 5 a n d I C 6 . R e p l a c e i f f a u l t y .
I f t h e r e g u l a t o r s a r e o k c h e c k t h e b y - p a s s t r a n s i s t o r s , T 6 , T 7 , a n d
T 8 . ^
I f t h e b a t t e r y p a c k a n d c h a r g e c i r c u i t s e e m o k , b u t t h e u n i t s t i l l j
p r i n t s " B a t t e r i e s l o w , p l e a s e r e c h a r g e " , c h e c k t h e c i r c u i t a r o u n d
T 9 . W i t h f u l l b a t t e r i e s , p i n 1 9 o n t h e M P U , I C 1 , s h o u l d b e l o w. I f
t h i s i s n o t t h e c a s e , c h e c k f o r o p e n o r s h o r t c i r c u i t s . I f n o t
f o u n d , r e p l a c e T 9 .

Pi

PB

pa
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2. UNIT PRINTS BUT PART OF MESSAGE IS NOT PRINTED

C h e c k t h a t t h e B U S Y / R E A D Y s i g n a l f r o m t h e p r i n t e r i s o p e r a t i o n a l .
T h i s s i g n a l a t t h e c o n n e c t o r 3 , s h o u l d b e l o w w h e n e v e r t h e p r i n t e r
h e a d i s m o v i n g , a n d t h e p r i n t e r i s p r i n t i n g . I f t h i s i s n o t t h e
case , check tha t BUSY/READY con t ro l s i gna l on the MPU, p in 24 i s
o k . T h i s p i n s h o u l d b e h i g h w h e n t h e p p r i n t e r i s b u s y. I f t h i s
o u t p u t i s o k , b u t t h e B U S Y / R E A D Y a t c o n n e c t o r 3 i s n o t , t h e n t h e r e
i s a f a u l t i n t h e c i r c u i t i n v o l v i n g T 2 , T 3 , T 5 a n d T i l .
W h e n p i n 2 4 I C 1 i s h i g h , a l l t r a n s i s t o r s s h o u l d b e o n . W h e n t h i s
p i n i s l o w , o n l y T 2 s h o u l d o n . I f t h i s i s n o t s o , r e p l a c e t h e
t h e s u s p e c t t r a n s i s t o r .
I f t h e p r i n t e r s t i l l l o s e s s o m e o f t h e m e s s a g e , i t m i g h t b e t h a t
t h e R A M , I C 2 i s f a u l t y. R e p l a c e t h i s a n d c h e c k a g a i n .

3. NO PRINT

Check tha t da ta i s en te r i ng t he MPU, IC1 p in 6 , when PRINT on the
P X i s p r e s s e d , a n d t h e p r i n t e r i s n o t b u s y.
I f t h e r e i s n o d a t a e n t e r i n g , b u t d a t a i s p r e s e n t a t t h e i n p u t o n
c o n n e c t o r 3 , t h e n c h e c k f o r o p e n o r s h o r t c i r c u i t s b e t w e e n t h e

t c o n n e c t o r a n d p i n 6 I C 1 . I f n o n e f o u n d , r e p l a c e T 4 .
C h e c k t h e m o t o r o n / o f f s i g n a l f r o m I C 11 , p i n 2 3 . W h e n t h i s p i n i s

P 1 l o w , t h e m o t o r s h o u l d b e o n . I f n o t , c h e c k t h e c o n n e c t i o n s f r o m t h e
mo to r t o t he ma in PCB, and to p in 11 IC4 .
I f p i n 11 , I C 4 , d o e s n o t f o l l o w p i n 8 , I C 4 , t h e n r e p l a c e I C 4 .

p I f p i n 2 3 o f I C 1 d o e s n o t g o l o w w h e n t h e u n i t i s s w i t c h e d o n ,
t h e r e i s a p r o b l e m w i t h I C 1 . C h e c k t h a t t h e r e s e t c i r c u i t i s
o p e r a t i o n a l ; p i n 4 I C 1 s h o u l d b e a c o n s t a n t D C l e v e l b e t w e e n 3 V a n d
5 V. I f n o t , c h e c k f o r o p e n c i r c u i t , o r s h o r t c i r c u i t , a n d r e p l a c e
f a u l t y c o m p o n e n t i f n e c c e s s a r y.

^ E n s u r e t h a t t h e c r y s t a l i n p u t s a r e c o r r e c t . A s i n e w a v e o f t h e
c y r s t a l f r e q u e n c y s h o u l d b e a t p i n s 2 a n d 3 i f I C 1 . C h e c k t h a t p i n

P 1 5 i s h i g h , a n d p i n 7 i s l o w . I f n o t c h e c k t h a t t h e p u l l - u p , a n d
p u l l - d o w n c i r c u i t s a r e o k .
I f t h e s e s i g n a l s a p p e a r o k , a n d p i n 2 3 s t i l l d o e s n o t g o l o w, t h e n

p i r e p 1 a c e I C 1 .

Remember when rep lac ing components on the PXP tha t there are two
v e r s i o n s . A l w a y s c h e c k t h e c o r r e c t c o m p o n e n t l i s t i n g .

4. PRINT IS TOO DARK OR TOO FAINT

siB\

psi

C h e c k t h e s e t t i n g o f P I . Va r y P I u n t i l t h e d e s i r e d p r i n t c o n t r a s t
i s a c h e i v e d .
I f i t i s n o t p o s s i b l e t o a c h e i v e c o r r e c t c o n t r a s t " a t a n y s e t t i n g ,
rep 1 ace T10.
I f t h e c o n t r a s t i s s t i l l f a u l t y , t r y r e p l a c i n g t h e p r i n t h e a d .

fytfan



-60-

4.1 COMPONENT LISTING PXP-40 (PRINT M\SK VERSION PCB)

Type No. D e s c r i p t i o n C o m p . N o . Q t y p e r uni t

M80C49-172 m i c r o p r o c e s s o r IC1 1
UPD449C 2K RAM IC2 1
74HC373 o c t a l l a t c h IC3 1
LB1256 d o t d r i v e r IC4 1
LM2931Z 5 . 0 V r e g u l a t o r IC5 ,6 2
74HC00 quad 2 inp>ut NAND IC7 1

6033Y N P N t r a n s i s t o r T l , 4 , 5 , 9 , 1 0 , l l 6
2SC2001 N P N t r a n s i s t o r T7 1
1153Z P N P t r a n s i s t o r T 2 , 3 , 8 3
2SA1069 P N P t r a n s i s t o r T6 1

1N4148 d i o d e Dl - D10 10

30pF c e r a m i c c a p . C7,8 2
470pF ce ram ic cap . C6 1
560pF c e r a m i c c a p . C20 (mod i fica t i on ) 1
lOnF c e r a m i c c a p . C19 1
100nF/50V c e r a m i c c a p . C5, 17 2
luF/16V t a n t . c a p . CI,2,4,9, 10 5
lOuF/lOV t a n t . c a p . C3,13, 18 3
22uF/10V t a n t . c a p . C12,14, 15 3
22uF/16V t a n t . c a p . C l l 1

* NOT INCLUDED C16

3.3 Ohm r e s ]l stor 1/8W R8 1
100 Ohm res ] s t o r : /8W R2, 15 2
270 Ohm res i s t o r 1/8W R l l 1
I K O h m res i s t o r : t/8W R17 1
2K2 Ohm res ]i stor 1/8W R25 1
3K3 Ohm res ] s t o r :1/8W R9 1
3K9 Ohm res ]i stor 1/8W R13 1
4K7 Ohm res il stor 1/8W R l ,5 ,10 ,14 ,18 ,23 ,28 ,29 8
1 OK Ohm res i stor ]1/8W R7,20 2
12K Ohm res ]i stor 1/8W R12,26 2
27K Ohm res l stor 1/8W R24 1
47K Ohm res i stor ]1/8W R6,27 2
82K Ohm res i stor ]1/8W R22 1
100K Ohm res i s t o r ]1/8W R19,21,30 3
18OK Ohm res i stor 1/8W R3,4 2
5 6 O h m res l stor ]L/4W R16 1
10OK Ohm res i stor il e t w o r k RN1 1
22K Ohm p o t . m e t e i PI 1

6 KHz c e r a m i c r (j s o n a t o r CR1 1

SS-12ZA-06P o n / o f f s w i tch SI 1

3.5mm s t e r e o p l u g CON3 1
HSJ0861-01-240 3.5mm s t e reo socke t CON4 1

MTP401-40AN pr in te r m<schani sm 1
M2 r
M2 r

ne t a 1 1
net a 1

30l t
nut

3
3

1
(^

P a

MUM

f ^ '

PCB PXP-40
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COMPONENT LISTING PXP-40 (NC^ PRINT MASK VERSION PCB)
C o m p . N o . Q t y p e r u n i t

Type No. Descr ipt ion

TMP80C49AP m i c r o p r o c e s s o r
-6601

TC5516 2K RAM
74HC373 o c t a l l a t c h
LB1256 d o t d r i v e r
LM2931Z 5 . 0 V r e g u l a t o r
74HC00 quad 2 inp Ut NAND

BC238B N P N t r a n s i s t o r
BC338B N P N t r a n s i s t o r
BC308B P N P t r a n s i s t o r
T I P 3 2 A P N P t r a n s i s t o r

1N4148 d i o d e
IN4001 d i o d e

* NOT INCLUDED

15pF ce ram ic ca P-
470pF ceramic ca P.
560pF ceramic ca P-
47nF ceramic cai p .
100nF/50V ceramic csi p .
l u F / 2 0 V t a n t . c a p .
IOuF/ IOV t a n t . c a p .
22uF/10V t a n t . c a p .
22uF/16V t a n t . c a p .
*1 AND *2 ARE IN PARALLEL

3. 3 Ohm res i stor 1/8W
100 Ohm res i s tor 1/8W
270 Ohm res i stor 1/8W
I K O h m res i s tor 1/8W
2K2 Ohm res i s tor 1/8W
3K3 Ohm res i s tor 1/8W
3K9 Ohm res i s tor 1/8W
4K7 Ohm res i s tor 1/8W
10K Ohm res i stor 1/8W
12K Ohm res i stor 1/8W
27K Ohm res i s tor 1/8W
47K Ohm res i stor 1/8W
82K Ohm res i s tor 1/8W
10OK Ohm res i stor 1/8W
180K Ohm res i stor 1/8W
5 6 O h m res i stor 1/4W
10OK Ohm res i stor n e t w o r k
22K Ohm pot. me t e r

1 1 MHz c e r a m i c r e s o n a t o r

SS-12ZA-06P o n / o f f s w i t c h
3 .5mm s te reo p lug

HSJ0861-01-240 3 .5mm s tereo socke
MTP401-40AN p r i n t e r m e c h a n i s m

M2 metal b o l t
M2 metal nut
PCB PXP-40

IC1

IC2
IC3
IC4
I C 5 , 6
IC7

T l . 4 , 5 , 9 , 1 0 , 1 1
T7
T 2 , 3 , 8
T6

D l - D 7 , D l l , D 1 2
D9 , 10
D8

C 7 , 8
C6
C 2 0 ( m o d i fi c a t i o n )
C 1 6 * 1
C 5 , 1 6 * 2
C I , 2 , 4 , 9 , 1 0
C 3 , 1 3 , 1 8
C 1 2 , 1 4 , 1 5
C l l

R8
R2, 15
R l l
R17
R25
R9
Rl 3
R l , 5 , 1 0 , 1 4 , 1 8 , 2 3 , 2 8 , 2 9
R7,20
R12,26
R24
R6,27
R22
R 1 9 , 2 1 , 3 0
R 3 , 4
R16
RN1
P I

CR1

SI
CON3
G0N4

1
1
1
2
1

6
1
3
1

9
2

2
1
1
1
2
5
3
3
1

1
2
1
1
1
1
1
8
2
2
1
2
1
3
2
1
1
1
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