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INTRODUCTION 

Congratulations on your purchase of the 
SPRINTER H IGH SPEED THERMAL LINE PRINTER. 
You now own one of the most rel iable printer 
units ever introduced for use with personal com 
puters, with a print ing mechanism backed by 
field experience with more than a mi l l ion s im i la r  
units .  

The SPRINTER uses true l ine-printing 
technology, in which 40 characters are simulta 
neously produced as a 5 x 8 character font pat 
tern with a matrix raster of 7 x 10dots .  The dot 
matrices are contiguous across the printed page 
and make it possible for the printer to be used as 
a plotter as well as a character printer. 

Lines of dots are produced by an osci l lating 
motion of two thermal heads, each of which 
s imultaneous ly produces 20 dots on thermo 
graphic paper stock. Since the l ightweight heads 
move only a fraction of an inch, they are able to 
reverse direction very quickly,  with h igh energy 
efficiency. Their design permits the use of a low 
voltage DC motor with low power consumption, 
which is easi ly controlled for starting and 
stopping. 

Dur ing the print ing operation, as the print 
heads reverse their direction of travel, the paper 
is advanced one dot position by a gear cam dri 
ven by the DC motor. The unique design s impl ic 
ity is the foundation upon which the rel iabi l ity 
and performance of the SPRINTER is bu i lt 

The thermal heads used in the SPRINTER 
PRINTER are made from ceramic-l ike substrate 
on which are bui lt 20 print ing dot sites. The sites 
are bu i l t  up above the substrate to enhance con 
tact with the thermal paper and to reduce fric 
tional drag. Dot impressions are created by 
selectively heating the thermal head dot sites, 
which in turn transfer their heat to a point on the 
paper with which they are in contact At the 
point of contact, a special coating on the paper 
wi l l  change color and produce a visible impres 
s ion. The SPRINTER is capable of creating more 
than 10 ,000 dot impressions every second! 
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DESCRIPTION 

The SPRINTER is enclosed in a tough ABS 
molded case which is extremely resistant to im 
pact damage. The transparent paper cover is 
made from durab le acryl ic material s im i la r  to 
that used in aircraft windshie lds .  The f ine matte 
case f in ish requires no special care and should be 
cleaned, if necessary, by wiping with a s l ightly 
damp cloth. Wax cleaners should not be used. 
The paper cover may be cleaned with any good 
qual ity acrylic c leaner which does not contain 
abrasives. 

The accompanying Figure 1 i l lustrates the 
major components of the SPRINTER. 

The paper cover (1)  is h inged to permit a rol l 
of paper to be loaded and positioned. 

The paper release lever (2) is provided to 
simpl ify the threading of a new paper rol l into 
the printing mechanism. 

The external power switch (3) and the 
paper advance switch (4) are conveniently 
provided on the front surface of the unit. 

Venti lat ion slots are provided through the 
top and bottom covers for convection cooling 
of internal components; the SPRINTER should 
always be placed on a hard surface so that the 
cool ing vents are not obstructed in any way. 

All connections to the SPRINTER are made 
through an edge-type connector at the rear of 
the unit. 

Access to the SPRINTER components may 
be gained by first removing the rubber feet 
under the lower case, and then removing the 
recessed screws which secure the top and 
bottom case sections. 
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POWER REQUIREMENTS 

The label on the underside of the lower 
case wi l l  indicate the correct power supply. 
Serious damage may result from attempting 
to operate from an incorrect power source. Field 
modification to convert a unit from one power 
source to another is not recommended due to 
possible safety hazards. 

The energy-efficient SPRINTER consumes 
only about 3 watts of power and is si lent when 
not pr int ing .  The low power drain makes it con 
venient to power up with the host computer. 

When printing begins, power consumption 
rises in proportion to the printing speed and to 
the number of dots being printed. The power 
consumpt ion,  when pr int ing fu l l  character l ines 
at 4 l ines per second, is approximately 30 watts. 

As a reminder to switch the printer off 
when not in use, the power switch is located on 
the upper cover, and indicates clearly the ON or 
OFF condition by its posit ion. 

In addition to providing its own power, the 
SPRINTER also furnishes regulated 5 volt power 
at the interface edge connector. When con 
structing customer interfaces, care should be 
taken to avoid short-circuits or excessive loads 
on this power supply .  It is shared with the main 
VLSI (Very Large Scale Integration) control ler 
which operates the printer, and any s ignals or 
fluctuations introduced on this l ine may affect 
correct printer operation. Current consumption 
from the edge connector should be l imited to 
200 mi l l iamps to avoid overheating the printer 
un it. 

PRINTING PAPER 

Your SPRINTER is designed to use standard 
themographic pr int ing paper in roll or fan-fold 
pack. A 2 .5- inch diameter roll of paper, meeting 
these specifications, has been included with your 
printer. Insure that the correct paper is always 
used, for the sensitivity and smoothness of 
the paper is important for correct operation of 
the printer. Incorrect or low-quality paper may 
result in poor heat transfer, smearing and poor 
print contrast. It is part icular ly important to avoid 
use of abrasive papers, which can cause severe 
head damage in less than two hours of pr int ing.  
For qual ity pr int ing and longer head l i fe use 
recommended grades of paper only .  Refer 
to the Appendix in the back of this manual  
for a complete summary of paper types. 

Your SPRINTER wil l  accept fan-folded paper 
in addit ion to paper rol ls . A fan-fold stack should 
be placed behind the printer and threaded under 
the rear edge of the paper roll cover. Again ,  use 
only recommended grades of paper. 
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LOADING ROLL PAPER 

INTO THE PRINTER 

Paper loading may be easi ly accomplished 
by following the correct steps. Refer to Figure 2 .  

STEP 1 Lift the paper receptacle cover, and pul l  
the paper release lever forward. 

STEP 2 For convenience in paper insertion, it is 
suggested that the paper roll is placed at first in 
the ful ly opened paper receptacle cover, with 
the loose end coming from underneath. Insert 
the leading edge of the paper below the rubber 
platen, and push gently with a side-to-side mo 
tion unti l  the edge of the paper appears on top 
of the rubber platen. 

STEP 3 Grasp the end of the threaded paper and 
pul l  approximately 6 inches of paper through the 
thermal head area. At this point, insure that the 
paper is centered on the rubber platen, and is 
a l igned properly. When correct a l ignment has 
been confirmed, pu l l  both ends of the paper to 
insure that it is f irmly wound around the rubber 
platen and return the paper release lever to the 
rear position. 

STEP 4 Roll the paper supply roll forward into 
the receptacle. Grasp the leading edge of the 
paper and hold it toward the front of the print 
ing unit, then close the transparent cover. 

STEP 5 Confirm that the paper is feeding cor 
rectly by operating the manual  paper advance 
switch. Check that the paper remains properly 
centered within the thermal head area. When 
you are satisfied that threading has been satis 
factorily accomplished, excess paper may be re 
moved, using the bui lt- in paper tearing edge. 



REMOVING A PARTIAL ROLL 

OF PAPER 

I n  t h e  e v e n t  t h a t  a  p a r t i a l l y - u s e d  p a p e r  r o l l  
s h o u l d  be r e m o v e d ,  fo l l o w  t h e s e  s i m p l e  steps 

STEP 1 T e a r  off a n y  excess p a p e r  p r o t r u d i n g  
from t h e  p r i n t  h e a d ,  u s i n g  t h e  b u i l t - i n  p a p e r  
t e a r i n g  e d g e .  

STEP 2 P u l l  t h e  p a p e r  r e l e a s e  l e v e r  fo r w a r d  to 
r e l e a s e  p r e s s u r e  o n  t h e  r u b b e r  p l a t e n .  

STEP 3 O p e n  t h e  p a p e r  r e c e p t a c l e  cover, g r a s p  
t h e  p a r t i a l l y - u s e d  ro l l  a n d  l i f t  it u p w a r d  a n d  to 
t h e  r e a r ,  m o v i n g  it g e n t l y  from s i d e - t o - s i d e  to 
p r e v e n t  b i n d i n g  i n  t h e  p r i n t  h e a d  area as t h e  
p a p e r  is w i t h d r a w n .  

A l t e rn a t i v e l y ,  t h e  p a p e r  w e b  m a y  be c u t  
w i t h  s c i s s o r s  b e h i n d  t h e  l e a d - i n  s l o t  to t h e  
p r i n t e r .  T h e  p a r t i a l l y - u s e d  r o l l  m a y  t h e n  be l i f t e d  
o u t ,  a n d  t h e  p a p e r  i n  t h e  p r i n t e r  h e a d  ejected 
by a c t i v a t i n g  t h e  m a n u a l  p a p e r  a d v a n c e  s w i t c h  
u n t i l  a l l  of the p a p e r  h a s  p a s s e d  t h r o u g h  t h e  
p r i n t  h e a d .  

LOADING FAN-FOLD PAPER 

W h e n  u s i n g  fa n - fo l d  p a p e r ,  t h e  s t a c k  
s h o u l d  be p l a c e d  b e h i n d  t h e  p r i n t e r .  A  s l o t  is 
p r o v i d e d  at t h e  r e a r  of t h e  t r a n s p a r e n t  p a p e r  
cover t h r o u g h  w h i c h  t h e  l e a d i n g  e d g e  of t h e  
p a p e r  s h o u l d  be i n s e r t e d  w i t h  t h e  p a p e r  cover 
c l o s e d .  P u s h  t h e  p a p e r  fo r w a r d  u n t i l  t h e  p a p e r  
r e c e p t a c l e  is co v e r e d ,  t h e n  o p e n  t h e  t r a n s p a r e n t  
cover a n d  u s e  t h e  s a m e  t h r e a d i n g  p r o c e d u r e  d e  
s cr i b e d  for ro l l  p a p e r .  O u t g o i n g  p a p e r  m a y  be a l   
lowed to s t a c k  i n  fr o n t  of t h e  p r i n t e r ,  or b e h i n d  
t h e  i n co m i n g  s t a c k .  M o n i t o r  t h e  p r i n t e r  to i n s u r e  
t h a t  t h e  i n co m i n g  a n d  o u t g o i n g  stacks of p a p e r  
do n o t  i n t e r f e r e  w i t h  e a c h  o t h e r .  I n s u r e  t h a t  t h e  
s e n s i t i z e d  ( g l o s s i e r )  s i d e  of t h e  p a p e r  h a s  been 
p l a c e d  i n  co n t a c t  w i t h  t h e  t h e r m a l  h e a d s .  If i n  
d o u b t ,  cut off a s h or t  l e n g t h  of p a p e r  a n d  r u n  it 
t h r o u g h  t h e  p r i n t  h e a d  u s i n g  t h e  m a n u a l  p a p e r  
a d v a n c e  s w i t c h .  

C h e c k i n g  t h e  p r i n t e r  (test m o d e ) .  A  self test 
m o d e  h a s  b e e n  b u i l t  i n t o  t h e  V L S I  co n t r o l l e r ,  
to p ro v i d e  a  s i m p l e  o p e r a t i o n a l  c h e c k .  W h e n  
p l a c e d  i n t o  t h i s  m o d e ,  t h e  p r i n t e r  w i l l  r e p e a t e d l y  
p r i n t  t h e  c h a r a c t e r  set a c r o s s  t h e  p a p e r  i n  a  c o n   
t i n u o u s  p a t t e rn .  A  test m o d e  is e n t e r e d  by h o l d   
i n g  t h e  p a p e r  a d v a n c e  switch a c t i v e  a n d  t h e n  
p r e s s i n g  t h e  power s w i t c h  O N .  After a p p r o x i   
m a t e l y  o n e  s e co n d ,  t h e  p r i n t e r  w i l l  b e g i n  to p r i n t  
t h e  c h a r a c t e r  set. It w i l l  co n t i n u e  p r i n t i n g  u n t i l  
t h e  p a p e r  a d v a n c e  switch is r e l e a s e d ,  w h e r e   
u p o n  it w i l l  e n t e r  t h e  m o d e  selected on t h e  
m o d e  s e l e c t o r  s w i t c h .  T h e  correct o p e r a t i o n  of 
t h e  p r i n t e r ,  t h e  correct l o a d i n g  of t h e  p a p e r ,  a n d  
power a v a i l a b i l i t y  c a n  a l l  be co n f i r m e d  i n  t h i s  
m a n n e r ,  w i t h o u t  c h a n g i n g  t h e  co n f i g u r a t i o n  
of t h e  p r i n t e r  or d i s co n n e c t i n g  it from its i n t e r   
fa c e .  T h i s  test m o d e  w i l l  a l s o  d e m o n s t r a t e  the 
fast p r i n t o u t  s p e e d  of w h i c h  t h e  S P R I N T ER  is 
c a p a b l e .  

CUSTOM INTERFACING 

B e c a u s e  t h e r e  a r e  so m a n y  a l t e rn a t i v e  
m e t h o d s  of i n t e rf a c i n g  w i t h  v a r i o u s  co m p u t e r s ,  
t h i s  s e c t i o n  w i l l  f u l l y  e x p l a i n  how t h e  S P R I N T ER  
i n t e r fa c e  o p e r a t e s ,  so t h a t  a  c u s t o m  i n t e rf a c e  
c a n  be co n s t r u c t e d ,  if d e s i r e d .  I n t e r fa c e  sets for 
s p e c i f i c  co m p u t e r s  a r e  a v a i l a b l e  t o o .  ( R e f e r  to 
t h e  fo l l o w i n g  s e c t i o n :  I n t e r fa c i n g  to S p e c i f i c  
C o m p u t e r s  w i t h  factory C a b l e s . )  
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PARALLEL VERSUS SERIAL 

INTERFACE 

The SPRINTER is a very fast synchronous 
print ing mechanism. While it is capable of 
starting and stopping for ind iv idua l  pr int l ines, 
it is most efficient when it is furnished data at 
a rate which will permit it to print continuously. 
The VLSI controller includes a 40-character 
buffer which stores the character codes to be 
printed as they are transmitted from a host 
computer. This buffer is filled unti l  either the 
40-character l imit is reached, or unt i l  an open 
"action code" init iates the physical pr int ing of 
transmitted characters. The formal name of this 
technique is "single l ine buffering'', which indi  
cates that the buffer cannot be refilled unti l it 
has been "emptied" on to the paper by the 
printer. The rate at which it can then be refilled is 
a function of the host computer and the inter 
face mode selected. 

The fastest mode supported by the 
SPRINTER is the 7-bit paral lel interface. When 
this mode is used, the SPRINTER can be operated 
at full speed and will appear to print continu 
ously because it is not being slowed by the host 
computer. The 7-bit parallel interface is recom 
mended because it is usual ly the least expensive 
interface to bu i ld ,  and it wi l l  permit the unit to 
be effectively used as a graphic plotter. The 
mode provides for 7 bits of data to be presented 
to the SPRINTER with a DATA STROBE s igna l  in 
dicating the val idity of the data. The SPRINTER 
will s ignal that it can accept the data with a 
"BUSY" s igna l  which appears momentari ly as in  
coming characters are being examined and buff 
ered, and dur ing the physical printing action. 
Data cannot be recognized when the busy s ignal 
is active. 
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A complete set of lower serial interface 
speeds are also provided in the SPRINTER VLSI 
control ler, us ing the data conventions of the 
RS-232 data interchange protocol. The most 
rapid of these protoco ls takes place at 9600 
bits per second and the least rapid at 1 1 0  bits 
per second. 

The serial transfer rate of 1 1 0  BAUD corre 
sponds to a print rate of ten characters per sec 
ond.  Since the SPRINTER can print at up to 160  
characters per second (4 l ines x 40 characters/ 
l ine) ,  this type of interface wi l l  seriously degrade 
the performance of the SPRINTER 40. If a serial 
interface must be used , we encourage use of 
the fastest rate supported by the host computer. 
The serial interface software must also honor the 
BUSY s igna l .  Typically , it is routed to the host 
through a 'DATA SET READY ' l ine on the RS-232 
connector. With normal computer wir ing ,  this 
will make the s ignal avai lable to software on 
a bit ins ide a seria l interface controller IC, al 
though these devices are not used on a l l  com 
puters (APPLE for example) .  The polarity of the 
s ignal at the destinat ion computer will be deter 
mined by the intervening buffers and inverters 
and will not necessarily be the same in all com 
puters. Interface cables will be avai lable to invert 
this s ignal external to the host computer ;  other 
cables wi l l  be avai lable which wi l l  require the in 
version be accomplished in the host computer 
with software. In most cases, if two STOP bits are 
furn i shed ,  the BUSY s ignal  need only be moni 
tored for completion of the printing operation. 
The buffering step can be accomplished dur ing 
the STOP bits for characters which do not 
init iate pr int ing .  

OPERATION OF THE SPRINTER 

40 PARALLEL INTERFACE 

This section will furn ish explicit electrical 
and t iming information. Since all data in the 
SPR INTER 40 are encoded into 7-bit groups 
(whether character or graphic in nature), only 
seven data l ines are needed to transfer each byte 
of information. In the passive parallel cable ,  
these data l ines are interpreted as TTL active 
H IGH data levels. Thus a zero (0) bit would be 
represented by a voltage level between O and .4 
volts and a one ( 1 )  bit would be represented by 
a voltage level between 2 .4 and 5 volts. These 
data bits are routed directly to the control ler de 
vice and thus into the input gates of metal oxide 
semiconductor field effect transistors (MOSFET) 
which require virtually no current. Thus whi le 
they respond to TTL voltage levels, they require 
no power and can be driven by very low power 
logic inc lud ing CMOS logic operated at 5 volt 
levels. This property makes them vulnerable 
to damage from high voltage static electricity, 
however, and care should be taken to avoid 
touching the edge connector whi le work ing 
on static-prone carpeting. In addit ion ,  do not 
permit s ignals h igher than 5 volts to come into 
contact with these data l ines .  



I n  o r d e r  to i n d i c a t e  t h e  v a l i d i t y  of t h e  seven 
d a t a  l i n e s ,  a n o t h e r  s i g n a l  m u s t  be p r e s e n t e d  by 
t h e  h o s t  co m p u t e r  to v e r i f y  t h a t  it is p l a c i n g  v a l i d  
i n fo r m a t i o n  on t h e m .  T h i s  s t ro b e  s i g n a l  is a c   
cepted on t h e  s a m e  t r a c e  on t h e  edge co n n e c t o r  
as t h e  s e r i a l  i n p u t  d a t a  s t r e a m .  ( N O T E :  T h e  
c o m pl e t e  p i n o u t  of t h i s  e d g e  c o n n e c t o r  m a y  
be fo u n d  i n  t h e  A p p e n d i x . )  

T h e  DATA S TR O B E  s i g n a l  is r e p r e s e n t e d  by 
a t r a n s i t i o n  of t h i s  l i n e  from t h e  TTL LOW l e v e l  
to t h e  TTL H I G H  l e v e l.  T h i s  t r a n s i t i o n  m a y  o c c u r  
at t h e  s a m e  t i m e  that t h e  seven data l i n e s  are 
c h a n g e d ,  t h u s  p e r m i tt i n g  t h e  e n t i r e  o u t p u t  of 
t h e  host on a s i n g l e  e i g h t  b i t  port. U p o n  r e c e i p t  
of t h e  DATA S T R O B E  t r a n s i t i o n  to t h e  H I G H  
state, t h e  S P R I N T E R  40 w i l l  p a u s e  for a p p r o x i   
m a t e l y  2 5  m i c r o s e c o n d s  to a l l o w  t h e  s i g n a l s  to 
s t a b i l i z e  on t h e  i n t e rf a c e  c a b l e ,  s a m p l e  t h e  state 
of t h e  seven data l i n e s  to d e t e r m i n e  t h e  code 
b e i n g  s e n t  by t h e  host, a n d  t h e n  assert t h e  B U S Y  
s i g n a l  as a n  active H I G H  l e v e l  to the host. T h e  
host co m p u t e r  m u s t  not a l t e r  t h e  state of t h e s e  
l i n e s  u n t i l  t h e  B U S Y  s i g n a l  is removed ( i . e .  re 
t u rn e d  to t h e  LOW level) by t h e  S P R I N T ER .  As 
l o n g  as t h i s  s e q u e n c e  is h o n o r e d ,  a n y  type of i n   
terface m a y  be i n s e r t e d  between t h e  host a n d  
t h e  S P R I N T E R  4 0 .  J u s t  p r i o r  to t h e  r e m o v a l  of t h e  
B U S Y  s i g n a l ,  a n o t h e r  s i g n a l  k n o w n  as a c k n o w l   
e d g e  ( A C K )  is a s s e r t e d  by t h e  S P R I N T ER .  T h i s  i n   
d i c a t e s  t h a t  t h e  f u rn i s h e d  byte of data h a s  b e e n  
p r o c e s s e d .  T h e  A C K  s i g n a l  is removed s i m u l t a   
n e o u s l y  w i t h  t h e  r e m o v a l  of B U S Y .  A C K  is f u r   
n i s h e d  as a n  a c t i v e  LOW s i g n a l  w h i c h  r e t u rn s  to 
a H I G H  l e v e l  u p o n  t h e  r e m o v a l  of B U S Y .  T h u s  
both a p u l s e  type s i g n a l  ( A C K )  a n d  a  l e v e l  type 
s i g n a l  ( B U S Y )  are a v a i l a b l e  as a b a s i s  for co n   
s t r u c t i n g  o t h e r  e x t e rn a l  p a r a l l e l  i n t e r fa c e s .  

T h e s e  s i g n a l s  were d e v e l o p e d  for a very fast 
s e r i e s  of p r i n t e r s ,  to occur very rapidly and to be 
i m p l e m e n t e d  i n  d i scre t e  h a r d w a r e  l o g ic. I n  t h e  
S P R I N TER co n t r o l l e r ,  t h e s e  s i g n a l s  are i m p l e   
m e n t e d  i n  a  m icro p r o g r a m m e d  i n t e r fa c e  s e c t i o n  
w h i c h  pe r m i t s  t h e  s a m e  h a r d w a r e  to be used i n  
s e v e r a l  d iffe r e n t  types of i n t e rf a c e s .  As a r e s u l t  
t h e  t i m i n g  s e q u e n c e  is e x p a n d e d  a l t h o ugh  t h e  
s a m e  r e l a t i v e  r e l a t i o n s  a r e  p r e s e n t.  S i n c e  m o s t  
h o s t  co m p u t e r s  i m p l e m e n t  t h e i r  p a r a l l e l  i n t e r   
fac e s  i n  software, t h e y  w i l l  be qu i t e  co mpa t- 
i b l e  w i t h  t h i s  t e c h n i q u e .  T h e  b a s i c  software 
s equ e n c e  fo l l owe d  i n  t h e  host s h o u l d  be 
as fo l l o w s  

1 .  Mo n i t o r  t h e  B U S Y  s i g n a l  u n t i l  it is i n a c t i v e .  If 
it f a i l s  to b ecom e  i n a c t i v e ,  m a n u a l  co r r e c t i v e  
a c t i o n  m u s t  be t a k e n .  

2 .  R e m o v e  t h e  DAT A S T R O B E  s i g n a l. 
3 .  Assert t h e  DATA S T R O B E  s i g n a l  a n d  t h e  

seven d a t a  s i g n a l s .  
4. P a u s e  a p p r o x i m a t e l y  30 m i c r o s e co n d s .  
5. C o n f i r m  r e c e i p t  of d a t a  by r e co g n i t i o n  of the 

B U S Y  s i g n a l.  
6 .  If B U S Y  not a s s e r t e d, p r i n t e r  is i n a c t i v e  or i n -  

terface h a s  fa i l e d .  T a k e  a p p ro p r i a t e  m a n u a l  
recovery a c t i o n .  

7 .  If B U S Y  is a s s e r t e d, b e g i n  p r e p a r a t i o n  of 
next d a t a  byte, o r  next l i n e  of c h a r a c t e r s , as 
a p p r o p r i a t e .  

8 .  R e t u rn  to step 1 u n l e s s  a l l  p r i n t i n g h a s  been 
a c co m p l i s h e d .  

D u r i n g  step 7, when t h e  d a t a  from t h e  h ost  is 
e i t h e r  b e i n g  b uffe r e d  or p r i nte d ,  bo t h  t h e  host 
a n d  S P R I N TER c a n  be w o rk i n g  i n  p a r a l l e l .  I n  th i s  
m a n n e r  t h e  h o s t  h a s  t h e  m a x i m u m  t i m e  to p r e   
pa r e  th e  next d a t a  byte w h i l e  t h e  S P R I N T ER  is 
pr o c e s s i n g  t h e  p r e v i o u s  d ata  byte, or p r i n t i ng 
th e  co m p l e t e d  l i n e  of c h a r act e r s .  Th i s  i s  a n  i m   
po r t a nt a s p e c t ,  p a r t i c u l a r l y  w h e n  g r a p h i c s  i n fo r   
m at i o n  is b e i n g  t r a n s m i t t e d  to t h e  S P R I N T ER .  

T h e  B U S Y  s i g n a l  a n d  AC K  s i g n a l s  a r e  pro 
d u c e d  by a n  o p e n  co l l e c t o r  c i r c u i t  to p r e v e n t  
pr o b l e m s  i n  t h e  e v e n t  t h a t  t h e y  a r e  e x t e rn a l l y  
pu l l e d  l o w .  T h i s  c i r c u i t  is e s s e n t i a l l y  a  470  o h m  
r e s i s t o r  t i e d  to t h e  S P R INTER 5 volt s u p p l y  a n d  
p u l l e d  to g r o u n d  by a t r a n s i s t o r  w h e n  t h e s e  
s i g n a l s  a r e  l o w .  T h e r e  is a n  a d d i t i o n a l  i n v i s i b l e  
c l a m p i n g  d i o d e  b u i l t  i n t o  t h e  tr a n s i s t o r  w h i c h  
co n n e c t s  t h e  co l l ect o r  to th e  m a i n  DC su p p l y  
c apa c i t o r .  I n  t h e  e v e n t  t h a t  a n  i n d uct i v e  l o a d  
s h o u l d  be con n e c t e d  to e i t h e r  of t h e s e  l i n e s ,  
th e s e  d i o d e s  w o u l d  r o u t e  a n y  v o l t a g e  e x c u r s i o n s  
over a p p r o x i m a t e l y  35 v o l t s  i n t o  t h e  S P R INTER  
po w e r  s u p p l y .  W h i l e  t h i s  i s  a  h i g h l y  u n l i k l y  p r o s  
pect, the i n t e r f a c e  d e s i g n e r  s h o u l d  be a w a r e  of 
its presence. 

T h i s  i n t e rf a c e  port c a n  n o r m a l l y  be co n   
n e c t e d  w i t h  p r o p e r  c a b l e s  to a 'Centron ics' type 
i n t e rf a c e  c ab l e ,  a l t h o u g h  j u m p e r s  m ay have to 
be m o d i f i e d  i n  s o m e  of t h e s e  u n i t s  to p r o d u c e  or 
h o n o r  t h e  p r o p e r  p o l a r i t y  of t h e  B U S Y  o r  DATA 
S T R O B E  s i g n a l s .  In  most c a s e s  t h e s e  i n t e rf a c e s  
c a n  be d i r e c t l y  u s e d  w i t h o u t  m o d i f i c a t i o n  of r e s i   
d e n t  B A S I C  software a n d  system P R I N T  i n t r i n s i c s .  
T h e  a c t i v e  C e n t r o n i c s  c ab l e  c o n t a i n s  s l i g h t  h a r d   
w a r e  to s t a n d a r d i z e  t h e s e  s i g n a l s  to t h e  h i g h e s t  
s p e e d  h a r dwa r e  v e r s i o n  of t h e s e  s i g n a l s .  
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SERIAL INTERFACING 

When serial interfacing is used, the 
SPRINTER may only be used as a character 
printer. This is because it is logistical ly impossible 
to furnish data rapidly enough to keep up with 

the rate at which dots must be furnished to the 
printer at the serial transmission rates. For more 
information refer to the GRAPHICS section of 
this manual. With h igher Baud rates, such as 
9600 Baud, very high character printing rates 
may sti l l  be achieved. When using serial interfac 
ing,  only three data l ines are required, SERIAL 
DATA, GROUND,  and BUSY. The data format 
used is the RS-232 format for serial data with the 
same ASCI I  character encoding used for a l l  print 
i ng .  The serial interface looks for a START bit, 
eight data bits, and one or more STOP bits. 

The information in RS-232 is theoretically 
encoded as a pos it ive and negative voltage 
swing centered at zero volts . S ignals must 
theoretically swing more pos itive than 3 volts 
to represent a logic zero (0) and more negative 
than 3 volts to represent a logic one ( 1 ) . The 
SPRINTER is more tolerant than this in its inter 
pretation ;  any s igna l  more pos it ive than 2 .4 
volts wi l l  be recognized as (0) and any signal less 
than .4 volts w i l l  be recognized as logic one ( 1  ) . 
This is accomplished by a s imple circuit on the 
SPRINTER control ler board which permits either 
normal TTL levels or RS-232 levels to be con 
nected to the SERIAL DATA/DATA STROBE l ine .  
It wi l l  a lso work with CMOS logic, operated at 5 
volt levels or higher,  providing the log ic low level 
is less than .4 volts .  
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START BIT 

DATA0 

DATA 1 

DATA2 

DATA3 

DATA4 

DATA 5 

DATA6 

DATA 7 

STOP BIT 

STOP BIT 

( H I G H )  

( H I G H )  
(LOW) 
(LOW) 

INTERFACING TO SPECIFIC 

COMPUTERS WITH 

GENERAL PURPOSE CENTRONICS CABLE 

This cab le is avai lable with the male 36 pin 
"tongue and groove" connector .  A printed cir 
cuit in the cable contains logic to standardize 
s igna ls from the source and to perform cross 
connections to the SPRINTER cable. This is an ac 
tive dev ice and is powered from the 5 volt supply 
in the SPR INTER whi le it is powered up. 

GENERAL PURPOSE RS-232 CABLE 

This cable is wired to mate with normal RS- 
232 cables and acts as a 'data set'. It furnishes 
a "data set ready" s ignal  generated from the 
SPR INTER BUSY s ignal  and terminates in a 25-pin 
male 'D' type connector. The board i n c l u d e s  
several jumpers for optional generation of the 
specia l  s ignals required by some computers .  It 
terminates in an edge connector for direct con 
nection to the SPR INTER.  It is also powered by 
the SPRINTER .  

GENERAL PURPOSE PASSIVE CABLE 

This cab le furn ishes the SPRINTER edge con 
nector on one end of a ribbon cab le, g iv ing the 
user access to every s ignal  in the SPRINTER inter 
face, i nclud ing the SPRINTER 5 volt power sup 
ply . E ither spec ia l serial or paral lel connectors 
may be connected to th is cable to make a cus 
tom serial or paral lel interface for the computer. 
The p inout of this cable is included in the cable 
package. 

After the transmiss ion of the complete 
byte, transmiss ion of the next byte may begin 
if it is ready. If not, the data l ine should assume 
the inactive level which is represented by a LOW 
level. The BUSY l ine wi l l  be asserted dur ing the 
START bit and w i l l  be removed dur ing either the 
first or second STOP bit, depending upon the 
data transmiss ion rate selected. The BUSY s ignal 
wi l l  thus have been removed before the next 
START bit t ime interval begins ,  unless the printer 
has in it iated a phys ical printing operation. 

When the definit ion of RS-232 is examined, 
the START bit emerges as a H IGH (>2 .4 VOLT) 
s igna l  and the STOP bit emerges as a LOW ( <0.4 
VOLT) s igna l .  Data bits appear as apparently in 
verted, in that zeros are represented as H IGH sig 
nals and ones are represented as LOW s ignals .  
Although eight data bits must be transmitted 
and received, the seven bit ASCI I  coding used 
impl ies that the eighth bit must be a logic zero, 
i . e .  a H IGH data bit. (The value is actual ly ig 
nored . )  Data b its are transmitted least s ignif icant 
b it first through most s ignif icant bit last. These 
quence is thus :  



TRS-80 

The SPRINTER 40/TR-80 interface cable is 
a paral lel interface cable which responds to bus 
addressing, latches data for the SPRINTER, and 
furnishes a readable response to interrogation 
of the BUSY s igna l  recognizable by the standard 
TRS-80 software. This interface contains several 
active devices and is automatical ly powered by 
the SPRINTER internal power supply. A sche 
matic of the unit is included in its package. With 
this unit instal led, it wil l  be necessary to power 
up the SPRINTER whenever the TRS-80 is operat 
ing,  to avoid interference with the internal bus 
of the TRS-80. No modification of the TRS-80 is 
required. This unit connects directly to the 
TRS-80 keyboard edge connector. 

Interface can also be accompl ished with our 
general Centronics standard cable using one of 
the Radio Shack Centronics interface devices. 
This alternative may be useful if one of the Radio 
Shack interfaces is already avai lable. 

APPLE CARD 

The SPRINTER 40/APPLE interface cable is a 
circuit board, to be inserted in the APPLE com 
puter in one of the device slots. The card draws 
power from the APPLE power supply and pro 
grams the APPLE 6502 processor to execute 
required protocol to communicate with the 
SPRINTER, using the paral le l  interface. The inter 
face card contains software to dump al l  Apple 
displays on the SPRINTER by pressing keys on the 
keyboard. It also connects the SPRINTER to re 
spond to APPLE SOFT print commands to permit 
normal pr int ing.  The SPRINTER does not have to 
be powered up when using the APPLE interface 
card unless printing is actual ly under way. The 
APPLE card requires no modification to the 
APPLE computer, and obeys the protocol of the 
APPLE for transferr ing data to a device control 
ler. It may thus be used with APPLE SOFT BASIC 
or other standard Apple-furnished software 

packages for character pr int ing.  The interface 
card includes a cable which connects directly to 
the edge connector on the rear of the SPRINTER. 

The Apple can also be used with our active 
Centronics cable driven by the Apple Centronics 
printer card, but this is an expensive comb i na 
tion and is not recommended unless the App le 
card is a lready avai lable, since it does not include 
software for print ing Apple displays .  

PET INTERFACE 

The PET interface requires a modified 
SPRINTER to support the PET character set This 
modification performs the necessary protocol of 
the IEEE-488 interface and allows the PET I E EE  
bus connector to be daisy-chained to the 
SPRINTER in accordance with the bus phi loso 
phy. The special SPRINTER un i t  sold for this pur 
pose wi l l  include the specia l  interconnect cable 
required to connect to the PET computer .  The 
PET modification deletes some standard features 
of the SPRINTER to make it more un iquely suited 
to the needs of the PET .  Check with your 
SPRINTER supplier for availabil ity 

ATARI 400 AND 800 

The ATARI computers can be interfaced in 
several ways . The ATARI fami ly of componenets 
includes printers which interface directly to the 
ma in unit ,  thus consuming some of the interface 
ports, and printers which interface to the ATARI 
850 Centronics port, which then retains the ab i l   
ity to perform addit ional interfacing .  Our cab l i ng 
interfaces to the 850 Centronics port through 
use of a s imple interconnect cable .  In this man 
ner, the SPRINTER is directly accessible through 
normal print logic in both the 400 and 800 com 
puters. Use of the serial ports on the 850 is not 
recommended, because the faster paral lel port is 
avai lable .  

MATTEL INTELLIVISION 

An interface to the Mattel keyboard unit 
wi l l  be made avai lable for direct interface in the 
near future .  Check your suppl ier for avai labi l ity .  

CHARACTER PRINTING 

Character pr int ing may be s imply accom 
pl ished from al l  interfaces . The SPR INTER recog 
nizes 96 ASC I I  character codes as pr intable 
characters and prints them .  In addit ion ,  it recog 
nizes certain other codes with numerical values 
between O and 3 1  decimal as action codes, 
which can tr igger changes of pr int ing mode .  
Each of these action codes is explained below .  
The character font and association w ith ASC I I  
representation are presented in the Append ix .  

Character mode of operation is assumed 
when the pr inter is powered up .  At this t ime the 
print buffer is cleared , the pr int ing speed is set to 
four l ines per second, and the mode sw itch is 
tested to determine the interface mode and type 
of paper being used .  Characters wil l  be accepted 
into the internal print buffer unti l  either the ac 
t ion code 'CR '  or 'LF '  or CNTRL-R are received, 
any of which wi l l  in it iate physical pr int ing.  Any 
characters in excess of the first 40 pr intable char 
acters sent pr ior to one of these action codes wi l l  
be ignored by the SPRINTER ;  the receipt of these 
characters wi l l  affect nothing but for the t ime 
consumed in their transmission .  Fol low ing the 
physical pr int ing of any l ine ,  the print buffer is 
immediately cleared before accepting addit ional 
characters .  
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Carr iage Return Dec imal  ( 1 3 )  
O c t a l ( 1 5 )  Hex (D) 

The 'CR '  character is used to cause normal 
pr int ing of a character l ine .  I f  fewer pr intable 
characters than 40 have been buffered prior to 
the receipt of this code, the buffered characters 
wi l l  be pr inted start ing at the leftmost column on 
the page. B lank characters wi l l  be printed in the 
remain ing r ight columns corresponding to the 
empty posit ions in the buffer. Since many com 
puters contain software which generate 
the 'CR '  and 'LF'  in paired combinations, the 
SPR INTER wi l l  ignore the second of these if they 
are sent in pairs .  The physical pr int ing operation 
wi l l  begin when any of the three codes are 
received. If this operation is followed by the re 
ceipt of one of the other codes, th is second code 
wi l l  be absorbed by the control ler without ac 
t ion .  Subsequent receipt of every repeat immedi  
ately fol lowing one of these codes wi l l  result in 
the pr int ing of a s ingle b lank character l ine .  This 
pattern is broken by the receipt of any other 
code by the control ler .  

Line Feed Dec imal  ( 1 0 )  Octal ( 1 2 )  
Hex (A) 

The LF code functions identical ly to the Car 
r iage Return .  A  carriage return following it wi l l  
be absorbed ( i n  a s imi la r  manner to the situation 
descr ibed for C a r ri a g e  R e t u r n . )  
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CNTRL-R Decimal  ( 18)  Octal (22) 
Hex ( 1 2 )  

This ac t ion code is treated identical ly to the 
carr iage return and has the same relat ionship to 
the l ine feed code .  The only manner in which it 
differs is  that when it in it iates physical pr int ing ,  
an d  the printed buffer contains fewer than 40 
characters ,  the buffered characters wil l  be r ight 
justif ied in the pr int buffer ,  and the v a c a t e d  p o s i   
t ions wi l l  be f i l led with blanks prior to pr int ing .  
Thus information wi l l  appear to have been 
shifted  to the rightmost column prior to being  
pr inted .  The use of t h e  C N T R L R  is to suggest 

R i g h t  j u s t i f y'  

VERTICAL-TAB Decimal ( 1 1 )  Octal ( 1 3 )  
Hex (OB) 

This action code followed by another 
code causes the SPRINTER  to execute a mult ip le 
l ine feed .  The next code transmitted after the 
CNTR L - M  is interpreted by the SPR INTER  as a bi 
nary number ,  indicating how many l ines should 
be skipped in the mult ip le l ine feed.  The mean  
ingfu l  range of values are 1  through 1 2 7 ,  r e p r e   
s e n t e d  as some 7 -bit A SC I I  code .  Prec isely this 
many  l ines wi l l  be printed  as blank character 
l ines fo l low ing receipt  of the second code .  

FORM FEED Dec imal  ( 12 )  Octal (14) 
Hex (0C) 

Receipt of this code causes the SPR INTER  
to skip eight l ines if the fan- fo ld switch is set to 

r o l l  p a p e r , "  or in a l l  early un its .  In later units ,  if 
the switch is set to fan fold paper mode ,  receipt 
of this code w i l l  cause the SPRINTER  to skip to 
the head of the next logical  page, based on the 
size and its posit ion on the current page .  

CNTRL-G Decimal (7) Octal (7) Hex (7) 

This code can be thought of as an escape to 
G R A P H ICS  code .  It can be received when using a 
paral le l  interfa ce capable of supplying data rap  
id ly to the printer .  Following receipt of this code 
the SP R INT ER  w i l l  immediately  actuate the print 
mechanism and enter graphics mode of opera 
t i o n .  It w i l l  remain in this mode as long as data is 
received rapidly  enough to satisfy the data rate 
r e q u i r e d  by t h e  m o vi n g  p r i n t e r.  If at a n y  t i m e  
data is not received for print ing, the printer wil l  
be stopped and  the controller wi l l  clear the print 
buffer and  return to normal character mode .  
This code may  be meaningful ly received follow 
ing power up, or at any time when the print 
buffer has been  cleared .  If it is received when the 
print buffer contains information, the contents 
of the buffer wi l l  be cleared prior  to starting the 
printer .  For more informat ion refer to the section 
on G R A P H I C S.  

CNTRL-S Dec imal  ( 19)  Octal (23) 
Hex ( 13 )  

Later models of the SPR INTER  in cl ude the 
ab i l i ty  to c ontrol the speed of the p r i n t  m e c h a   
nism at three different speeds .  W hi le the normal 
speed  of t he unit  at power up is app ro x imately 
four l ines per second ,  the print  mechanism can 
also  be operated at three and two l ines per sec 
o n d .  T hi s  ac t ion is init iated by the transmission 
of t he  C N T R L - S  code followed by an A S C I I  d e ci   
ma l  valued code of either 2 ,  3 ,  or 4 (see table in 
the Appendix  for the ASCI I  name of these codes). 
The abi l it y  to respond to speed control is a func 
tion of the VLSI controller and early units can be 
updated to ob tain this abi l i ty by replacement  of 
the contro l ler .  The primary purpose of this abi l ity 
is to reduce the data rate required  from the host 
computer dur ing graphics mode .  



CNTRL-Q D e ci m a l ( 1 7 )  Octal (2 1 )  
H e x ( 1 1 )  

This code is used in later units to set the 
logical page size of fan fold paper. (See auto-fan 
fold mode.) This code must be followed by a 
subsequent code which is interpreted as the bi 
nary value ( 1 - 1 27 )  of the logical page. A size of 
zero wi l l  be ignored. When this code is received 
the printer is assumed to be set to approxi 
mately three l ines from the top of a page. 

AUTO-WRAPAROUND 

Later models of the SPRINTER also include 
the abi l ity to 'wraparound' any characters in ex 
cess of the 40 characters which wil l  fit onto the 
normal print l ine .  In this mode, the printer inter 
face wil l  go 'BUSY' following the receipt of the 
fortieth character and wi l l  physica lly print the 
characters in the buffer, clear the buffer, and re 
turn to accept more characters. In this manner 
if the host contains unmodifiable software (such 
as in a ROM BASIC system) which wi l l  try to print 
character l ines wider than forty characters, the 
SPRINTER wi l l  automatical ly print these extra 
characters on the following l ine rather than trun 
cating them. This permits the SPRINTER to be 
used in appl ications formerly requir ing an 80 col 
umn printer. Auto-wraparound is selected by 
one of the mode switches located in the paper 
feed chute. 

When operating in auto-wraparound 
mode , it is possible to have the SPR INTER left 
or r ight justify any part ia l  l ine which is wrapped 
around. In this manner ,  the tai l  end of l ines may 
be displayed on the right side of the page which 
is more aesthetical ly pleasing to some observers, 
part icularly when tabular oriented information 
is being printed such as assembly languages 
or PASCAL . The right justif ied wraparound 
matches the style used by many programmers 
of right justifying short continuations of l ines of 
program code rather than continuing them to 
the beginn ing of the following l ine .  The right or 
left justify mode is only functional when auto 
wraparound has been selected. The log ic for 
both auto-wraparound and auto-just ify are con 
tamed in the VLSI controller and are avai lab le on 
any SPRINTER using the later model control ler 
ch ip .  

AUTO-FAN FOLD PAPER 

MODE 

Fan-folded paper may be used w ith any 
SPRINTER. A slot at the rear of the paper cover 
permits external paper insertion. Later models 
also include addit iona l  logic in the controller to 
track the volume of material being printed on a 
conceptual page of paper, and to sk ip  across the 
fold l ine between pages automatically. There is 
no hardware outside the controller to physical ly 
identify the page boundary. The page boundary 
is determined by instructing the controller 
through the transmission of CNTRL followed by 
another code indicat ing the number of l ines 
which should be on the page. This number is en 
coded as the number ofTOTAL l ines on the 
page , i nclud ing six blank l ines printed by the 

control ler when the end of the logical page is 
reached. when the SPR INTER reaches th is  TO 
TAL-6 l ines ,  it wil l  automat ica l ly pr int six blank 
l ines, p lac ing three of these at the end of the 
current page ,  and three of them at the top of the 
fol low ing page. 

When paper is loaded into the SPR INTER 
and the fan-fold mode is active, the SPRINTER 
wil l  assume (at power up ,  or fo l low ing any use of 
the PAPER ADVANCE switch) , that the operator 
has positioned the paper approximately three 
l ines from the top of a new sheet. The SPRINTER 
wil l  subsequent ly hold th is  approx imate posit ion 
at the top of following pages, assuming that it 
has been programmed with the proper l ine 
length. The defau lt page size has been set for 
the 1 1 - inch -h igh  paper recommended for use 
with the SPRINTER. Since the SPRINTER cannot 
dist i ngu ish whether fan-fold paper is being 
used, this mode may also be used with roll pa 
per. In this manner ,  pseudo pages of up to 1 2 0  
physical l ines may be printed on roll paper, with 
six- l ine gaps automatica l ly being inserted by the 
SPRINTER as text is pr inted. This permits the op 
erator to cut the printed areas apart, or fold the 
output to achieve a fan-fold l ist ing.  The control 
ler also accounts for page length dur ing the 
print ing of graphics material , so that pictures 
may be merged with norma l  text without inter 
ference with page boundar ies .  However, if 
graphics mode is entered and cont inued across a 
page end, the SPRINTER wil l  pr int a continuous 
block of graphic material. 

Fan-fold paper can be used on any model 
SPR INTER without the use of the auto-fanfold 
feature. In this case, print ing w i l l  occur across 
the fold seams of the paper, producing a contin 
uous output. 
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PRINTING GRAPHICS 

INFORMATION 

The graphic plotter mode is provided in ad 
dit ion to the normal mode in which information 
is sent to the SPRINTER as ASCI I  codes causing it 
to draw the fonts of characters from its internal 
character pattern memory. In plot mode, the 
host computer sends the same 7-bit bytes of in  
formation, but the actual bits sent are plotted as 
dots across the 280-dot l ine of the printer. Each 
of the 40 thermal dot sites prints seven dots, 
producing the total dot l ine .  The pr inting mecha 
n ism must run continuously because there are 
no inter l ine b lanks .  All data transfer to the 
SPRINTER takes place whi le the print heads are 
reversing d irect ion.  The h igh  speed of the paral 
lel interface is required, since forty bytes must be 
transferred dur ing each reversal. 

In a normal appl ication, the host computer 
wi l l  develop a graphic b itmap or plotting array of 
dots. Th is  wi l l  represent the dot data transferred 
to the SPRINTER when plotting.  The role of the 
host computer is to prepare, as necessary, the 
next dot l ine whi le the previously transmitted 
l ine is being pr inted. When operating the 
SPRINTER at four l ines per second, this impl ies 
that forty dot l ines wi l l  be printed each second, 
or that a complete dot l ine wi l l  be printed each 
twenty five mi l l i seconds.  The host computer 
must be able to prepare forty bytes of data dur 
ing approximately twenty mi l l iseconds, and 
transfer it dur ing the remaining approximately 
five mi l l i seconds.  Short, s imple assembly lan 
guage routines runn ing in any of the common 
host microprocessors wi l l  normal ly meet this 
requirement. 
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GRAPHICS DATA TRANSFER 

Upon receipt of the CNTRLG code, causing 
entry to graph ics mode, the controller wi l l  start 
the print mechanism and al low it to accelerate to 
speed. When a complete pair of b lank dot l ines 
has been printed and the print mechanism re 
verses its direction of travel, the BUSY condit ion 
wi l l  be removed from the interface and the 
SPRINTER wil l  attempt to accept data from the 
host computer .  It can accept forty bytes, of 
seven dots each , within a spec ified period of 
t ime determined by the rate of speed at which 
the mechanism is operating .  Later units al low 
the speed to be varied between 4, 3, and 2 l ines 
per second .  As the SPRINTER is wait ing for data 
to be received, a t iming counter is activated for 
each byte. If the data byte has not been received 
before this counter clears, the interface s ignals 
the control ler that a 'graphic timeout' has oc 
curred .  This wi l l  result in an exit from graphics 
mode and a return to the mode established be 
fore graphics mode was entered .  This timeout 
insures that al l  data can be received prior to the 
thermal heads passing the points at which they 
must pr int the buffered dots . The transmitted 
dots are stored in the internal buffer and print 
ing occurs as the mechanism passes over the 
proper position on the paper .  Upon receipt of 
the fortieth byte of information for each dot l ine ,  
the SPRINTER interface wi l l  remain BUSY unt i l  
completion of the physical pr int ing operation .  
No expl ic it action code is required or allowed for 
in it iat ion of the physical pr int ing .  The timeout 
period for each byte transfer to the SPR INTER is 
given in the following table for each pr int ing 
speed :  

4 1p s  

3 1 p s  

2 1 p s  

40 s 

7 0 s  

100 s 

40 s 

1 3 0  5  

220 s 

Printing Rate Max t ime between (later units) 

NOT BUSY and next DATA STROBE 

ORIENTATION OF THE 

GRAPHIC MATRIX 

W i th in each l ine of dots, the first byte of 
data plotted wi l l  be placed in the leftmost pr int 
column and the fortieth byte wil l  be p laced in 
the rightmost column .  The most s ignif icant bit 
within each byte (DATA 6) wil l  be printed in the 
leftmost side of each byte and the least s ign ifi 
cant bit (DATA 0) wil l  be printed in the rightmost 
side of each byte of dots . The printed image wi l l  
be, at most, 280 dots in width, but there is no 
particular l im i t  on its length ,  as long as data can 
be furnished rapidly enough .  In most computers, 
the realistic l imit wi l l  correspond to the size of 
the b itmap which can be stored in the host com 
puter's memory. In some appl ications it may 
help to th ink of the image rotated 90 degrees .  
For example ,  it would be impossible to print the 
contents of an eighty column display across the 
width of the printer , but quite possible to dump 
this same information rotated 90 degrees s ince 
such an image would require typical ly 240 dot 
l ines in height by 560 dot columns in width. 



Whenever the pr int ing mechanism is 
stopped at the complet ion of a block of graphic 
pr int ing, there will always be a group of several 
b lank dot l ines, corresponding to the accel 
eration and deceleration time of the pr int 
mechanism. It is impossible to el iminate this 
phenomena, but this wi l l  normal ly cause no 
problem because some interblock spacing is usu 
a l ly  desirable between graphics and surrounding 
text. 

GRAPHICS BROWNOUT 

More power is used in the conversion of the 
thermal paper than is needed to operate the 
printer motor or the controller board. Normal 
character pr int ing consumes a relatively smal l  
amount of power since character patterns are 
relatively sparse, and characters are separated by 
b lank columns and rows. When printing graph 
ics, potential ly many more dots must be pro 
duced corresponding to 'black' areas in the dot 
raster. Whi le al l -b lack rasters are not particularly 
interesting or useful ,  they can conceivably occur. 
To avoid this the SPRINTER has been designed to 
print at ful l  speed at 50% duty cycle. It wil l  pr int 
half or fewer of the dots at ful l  speed, or, in later 
models, a l l  of the dots at half speed (2 lines/sec 
ond) Some addit ional  reserve capacity insures 
that short bursts of dark print ing (several dot 
l ines) can be printed normal ly if this condit ion is 
not sustained. 

In the event that sustained dark pr int ing is 
attempted, protective circuitry in the SPRINTER 
power supply wi l l  activate within approximately 
eight dot l ines and reduce the power to the print 
mechanism. This wi l l  appear as a slowing of the 
printer and a l ighten ing of the pr int image. This 

condit ion can be thought of as a power brown 
o u t .  It means "SLOWDOWN!" When the unit is 
operated at one of the lower speeds such as 3 or 
2 l ines per second, the rate of power usage is in 
herently reduced. It is recommended that 2 l ines 
per second be used for pr int ing of very dark im 
ages. If sustained black pr int ing is attempted , a 
protective thermal fuse in the power supply may 
also be activated. This wi l l  necessitate opening 
the printer case and replacing the fuse before 
the printer can be used further. 

CUSTOMER SERVICING 

OPERATIONS 

In normal operation your SPRINTER should 
print many hundreds of thousands of l ines with 
out requir ing service. The fo l lowing service oper 
ations are described because they might be 
required eventual ly. We want you to know how 
to perform them correctly if they should become 
necessary. 

OPENING THE 

SPRINTER CASE 

STEP 1 UNPLUG THE SPR INTER FROM ITS WALL 
OUTLET AND THE HOST COMPUTER .  Never at 
tempt to perform any service step with the unit 
connected to any other device. Remove any roll 
paper contained in the paper compartment. 

STEP 2 Remove the plastic handle from the pa 
per release lever by pu l l ing up on the handle ,  
without bending it. The handle is held by fr iction 
on the lever it covers. 

STEP 3 Pul l  out the four smal l  rubber feet under 
the case. The feet are held in place by fr iction. 
This wi l l  provide access to four recessed screws. 
Remove the screws with a smal l  straight blade 
screwdriver by rotating them counterclockwise. 

STEP 4 Hold the case together whi le  it is turned 
upr ight ,  then lift the upper case from the lower 
case. 

CLOSING THE SPRINTER CASE 

STEP 1 Insure that the paper release lever is 
placed in the forward position. Insure that the 
power cord strain relief is inserted into the open 
ing in the rear of the case. Insure that the printer 
is f irmly attached to the contro l ler board, and 
that a l l  c ircuit boards and the power transformer 
are f irmly attached to the lower case. Insure that 
no foreign objects (tools, screws, paper, etc.) re 
main ins ide the case and that the venti lation slots 
are unobstructed. 

STEP 2 Place the upper case on top of the 
lower case, and a l ign correctly. Holding the two 
case halves together, invert the unit and reinstall 
the four screws. Reinsert the four rubber feet 
into the screw holes on the lower case. Note that 
these feet are necessary to insure that the 
SPR INTER sits high enough to al low ventilation 
of the case. 

STEP 3 Reinstal l  the paper release lever on its 
shaft and load the printer with paper. 

STEP 4 Place the printer into self test mode to 
confirm correct reassembly. 

1 3  



REMOVAL OF THE 

PRINTER MECHANISM 

STEP 1 Release the r ibbon cables by l i ft ing alter 
nately on each end of each connector and re 
moving the r ibbon cable at an ang le .  If the 
connector appears to b ind ,  do not force it, but 
work alternately at each end of the connector 
unt i l  it loosens. There are two 2 1  position con 
nectors, and a smal l  6 position connector. 
NEVER SHARPLY FOLD THE R IBBON CABLES AS 
THIS  MAY CAUSE INTERNAL FAILURE OF THE 
PRINTED CONDUCTORS AND MAY REQUIRE  RE  
PLACEMENT OF THE PRINTER MECHAN ISM .  

STEP 2 Remove the four 8-32 screws holding 
the pr inter to the posts on the printed circuit 
board. Lift the pr int ing mechanism vertical ly un  
t i l  it is clear of the mounting posts. 

REPLACEMENT OF THE 

PRINTER MECHANISM 

STEP 1 Replace the print mechanism on the four 
mount ing posts. Reinsert the four screws hold 
ing the pr inter to the posts. 

STEP 2 Replace the two 21 -pos ition ribbon con 
nectors into their respective sockets by ho ld ing 
f i rmly onto the reinforced area just above the 
edge of the connector, and pressing them verti 
cal ly into the connectors. 

STEP 3 Replace the sma l ler  connector, insur ing 
that the wires pass under the edge of the sheet 
metal just behind the socket and emerge to the 
r ight side of the connector.  The ribbon should 
not be forced forward. Insure that the r ibbon 
portion of the cable rises up and over the corner 
of the pr int ing un i t  and that it does not interfere 
with either the connect ions to the pr inter motor 
or the nearby other r ibbon connector. BE PAR 
TICULARLY CAREFUL THAT YOU DO NOT 
SHARPLY FOLD THIS  SMALL R IBBON CABLE AS 
YOU INSERT THE CONNECTOR.  
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REPLACEMENT OF 

THERMAL HEADS 

STEP 1 Remove the printer mechanism as de 
scribed above. 

STEP 2 Locate the wire spr ing which extends 
from the top surface of the thermal head pres 
sure plate around under the printer to a metal 
cross bar on the unders ide of the pr inter .  Place 
a th in  bladed screwdriver between the spring 
and the metal cross bar, and lift the spr ing free of 
the sma l l  hole in which it resides .  Perform the 
same operation on the end of the spr ing inserted 
into the pressure plate, on the top side .  The 
spr ing may now be s l id out of the print mecha 
nism, leaving the pressure plate pressed loosely 
against the platen 

STEP 3 Gently work the pressure plate out of the 
posit ioning notches .  The pressure plate wil l  not 
release entirely from the pr inter ;  the goal is to 
release it enough to obtain access to the under 
side of the pressure plate by l ift ing and folding it 
backwards, away from the platen. 

STEP 4 Loosen the smal l  screws ho ld ing the 
spr ing f ingers against the thermal head ,  unt i l  the 
thermal head can be s l id from under the fingers .  

STEP 5 Instal l  the new thermal head , being care 
ful  to a l ign  the conductive pads in the head with 
the conduct ive pads on the end of the ribbon ca 
b le .  Tighten the smal l  screws along the pressure 
plate. 

STEP 6 Work the pressure head back into the 
posit ioning slots and reinstal l  the pressure 
sp r ing .  Note that the spring is not symmetr ica l ,  
but has a top and bottom side to help clear the 
r ibbon connector .  Instal l  the spr ing to match the 
orientation of the undisturbed s ide .  

STEP 7 If necessary , replace the other therma l  
head using the same procedure .  

STEP 8 Replace the pr inter mechanism ,  fo l lowing 
the above instruction ,  and close the SPRINTER 
case . The pr inter may then be tested us ing test 
mode. 

STEP 9 The pr inter shou ld now be fu l ly opera 
t ional if the work has been successful ly com 
pleted. It may be necessary to print for a whi le  
after serv ice work, to al low the pressure heads to 
seat and the heads to wear i n .  Noticeable pr int 
l ightness of either head ,  or pr int l ightness at one 
side of either head indicates incorrect seat ing of 
the pressure plate .  Correct and adjust before 
pr int ing .  Contact with paper is important ;  it 
must be un iform to avoid damage to the new 
heads. 

STEP 10 If there is s l ight relative misa l ignment 
between the two thermal heads , either of the 
heads may be moved s l ight ly with a smal l  screw 
driver after instal lat ion unt i l  satisfactory a l ign  
ment is achieved .  This must be a smal l  move 
ment, to avoid breaking contact between the 
conduct ion sites on the head and the r ibbon 
cable under the pressure plate .  



PAPER JAMS 

Under normal operation, there should be 
no problem with paper jamming in the mecha 
n ism.  In the event that smal l  rol l-ends of paper 
are removed or reinstal led into the printer, care 
should be taken that the t ight ly curled paper 
does not wrap under the paper stripper bar dur 
ing the loading operation. If this does occur, the 
paper may begin to wrap around the platen unti l  
a thick roll of paper bui lds between the pressure 
plate and platen and stalls the printer. This is a 
d ifficult s ituation to remedy since the platen wi l l  
not readily rotate backwards. It is best avoided 
by careful loading practices. 

If such a jam does occur, unplug the 
SPRINTER to remove power and try the following 
techniques to remove the jam.  

1 .  Release the pressure lever, tear off the supply 
of the paper, and attempt to push the incoming 
paper into the mechanism, thus unwinding it 
from the outside of the spiral. This wil l  have to 
be repeated for as many times as the paper is 
wrapped around the platen. 

2. If this method fai ls ,  s l ic ing the paper across 
the roller may have to be attempted. An alterna 
tive is to remove the print mechanism from the 
case and massage the paper from around the 
rol ler. 

3. NEVER under any circumstances place tools 
between the thermal heads and the platen. The 
probabil ity of damage to the thermal heads is 
very h igh  under these circumstances. 

The best solut ion to this problem is PREVEN 
TION, by careful loading of the printer in the first 
place and monitoring the correct feeding at the 
in it iat ion of pr int ing.  

LUBRICATION 

The printer mechanism does not normal ly 
require lubr icat ion. Smal l  amounts of grease are 
located on the osci l lat ing bar where it enters 
the metal s ide plates of the printer. Unless this 
grease becomes contaminated with dirt or other 
foreign material , it need not be replaced. Pro 
longed operation of the un it  at h igh tempera 
tures may cause the lubricant to th in  excessively. 
In the unl ike ly event that this occurs, a s l ight ly 
heavier lubricant may be appl ied to the s l id ing 
contact surfaces. The motor is permanently lu 
bricated and should not require addit ional lubri 
cation during its service l ife. 

DOT TIMING ADJUSTMENT 

The control ler board contains a potentiom 
eter which is factory adjusted dur ing assembly to 
set the thermal dot heating time correctly. This 
potentiometer should not be used as a 'volume 
control ' to set user-preferred dot intensity levels. 
Operation at the extreme dark setting with nor 
mal tolerances on components may result in ex 
cessive heating t imes for the thermal heads. The 
factory setting is difficult to restore without a 
logic analyzer or storage osci l loscope, so tam 
pering is unwise. 

DOT ALIGNMENT 

In the event that a replacement print mech 
anism is insta l led, it may be necessary to adjust 
the dot a l ignment  drum on the printer. This is a 
serrated white plastic tab extending s l ight ly from 
the rear of the printer behind the motor com 
partment. On new printers, this drum is secured 
with adhesive on the tab and/or on another 
smooth tab extending s l ight ly from under the 
r ight side of the printer. The adhesive may be 
cracked by s l ight ly moving the tab left or right. 
Moving this tab wi l l  cause alternate rows of dots 
to move left or r ight with respect to each other , 
thus ach iev ing vertical a l ignment between rows. 

The easiest method for achieving a l ignment 
is to place the SPRINTER into self test mode and 
then adjust the tab whi le it is pr int ing .  S ince th is 
must be accomplished with the protective case 
open ,  WE DO NOT RECOMMEND THAT TH IS 

STEP BE UNDERTAKEN BY THE OWNER DUE TO 
THE POSSIBLE EXPOSURE TO LINE VOLTAGES IN   
S IDE THE PLASTIC CASE.  

FUSE SERVICE 

In the event that the fuse fai ls due to ther 
mal or mechanica l  abuse ,  it may be replaced by 
opening the case and removing it from the 
spr ing cl ips in the unit. NEVER OPEN THE CASE 
W ITHOUT D ISCONNECT ING THE SPR INTER 

FROM THE POWER OUTLET AND FROM ANY 
OTHER DEVICE TO WH ICH IT IS CONNECTED TO 
AVO ID SER IOUS SHOCK HAZARD .  Replace the 
fuse with a s im i la r  fuse of the same rating ,  to in 

sure protection of the power supply and to pre 
vent possible fire hazard. The correct fuse rat ing 
is identif ied on the external lable on the under 
side of the lower case. 
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COMPONENT PARTS IN THE 

SPRINTER 40 PACKAGE 

4 

6 
s C 1  s  

d cs5s Cs8 

e 

C S 1  

 
c  ---cc,  

) = 1  
�  

j  
I  

ll 
\ 

� D CS2 

TR1  
SW3 

CS4 

Lower plastic main case with 
label 
Upper plastic main case with 
nameplate 
Plastic paper roll cover and cutter 
Plastic paper release lever 
Rubber feet 
Power switch 
Paper feed switch 
Power printed circuit board 
1 1 7  v  60 Hz Power cord 
220 v 50 Hz Power cord 
Slo-blo fuse 
1 1 0 / 22 0  VAC 50-60 Hz 24 v 
1 . 3  amp Power transformer 
Set of case screws 
User instruction manual  
User warranty card 

C S 1  

CS2 

CS3 
CS4 
CS5-CS8 
SW2 
SW3 
PC2 
PW1 
PW2 
FU 1  
TR1  

S C 1  
I M 1  
IM2 

REPLACING THE VLSI 

CONTROLLER 

In the event that the VLSI control ler is dam 
aged by incorrect interfacing or is being changed, 
it may be replaced by opening the case and re 
moving it from the 40 pin socket. It should first 
be loosened by careful ly insert ing a thin blade 
screwdriver alternately under each end of the 
ch ip unti l  it can be lifted from the socket. The 
pins on the replacement un it  should be careful ly 
checked to insure that they are correctly a l igned,  
before inserting them into the socket. The ch ip  
should be oriented so that pin 1 (with the sma l l  
dot molded into the corner) is nearest the left 
front corner of the SPRINTER. 

Other maintenance requires laboratory ser 
vice equ ipment and spare parts for the un it. 
Many dealers either offer this service or are fa 
m i l i a r  with local service centers in your area.  If 
you cannot find satisfactory local service, a ser 
vice and warranty service center operated by the 
manufacturer is avai lable .  Consult the warranty 
card enclosed for detai ls .  
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COMPONENT PARTS FOR 

EM 1840 

40 COLUMN PRINTER 

CONTROLLER BOARD 

BOARD NAME 

Z1 

Z2 

Z3 

Z4 

Z5-Z8 

Z9 

Z10 

Z11 

SY40F 
7 4 1 2 1  
ULN2004 
µA723CN 
DS3654 
7805 
7808 
TIPl  20 

(or SPRINTER 40) VLSI Control ler 
One shot multivibrator 
Transistor Array 
Precision voltage regulator 
Solenoid Driver 
5 volt regulator 
8 volt regulator 
5 Amp Darl ington Transistor 

USAGE 

Main printer controller 
Thermal dot t imer 
General drivers 
V th power regulator 
Thermal dot drivers 
5 volt power regulator 
8 volt power regulator 
V th pass transistor 

DESCRIPTION OF COMPONENT 

C1 

c2 

C3 

C4 

C5 

C6 

C7 

C8--C10 

C11 

C12 

1 f d 1 2  volt ceramic disc 
1000 fd 35 volt Radial Electrolytic 
3300 fd 50 volt Axial Electrolytic 
1 0 0 f d  1 6  volt Radial Electrolytic 
. 0 0 1 5  fd ceramic disc 
. 1  µfd 1 2  volt ceramic disc 
1000 fd 35 volt Radial Electrolytic 
1 00 fd 1 6  volt Radial Electrolytic 
47 fd 35 volt Radial Electrolytic 
4 7 f d 1 6  volt Radial Electrolytic (early units only) 

Reset t iming cap 
5 volt raw DC capacitor 
Main raw DC capacitor 
5 volt storage cap 
Input fi lter on 7 4 1 2 1  
Dot t iming cap 
V th storage capacitor 
8 volt storage caps 
723 supply cap 
Motor smoothing cap 

CR1 

CR2 

CR3 

CR4 

CR5 

1 N750A 
1 N 9 1 4  
MR501  
1N4001  
1N973A 

4. 7 volt 400 mwatt Zenar Diode 
Smal l  S ignal  Diode 
Motorola 100  volt 3 amp Diode 
1 amp Diode 
33 volt 400 mwatt Zenar Diode 

Ser ia l  Data c lamp diode 
Reset cap charge dra in 
V th power diode 
5 volt power diode 
Voltage protect µa723 
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BOARD NAME DESCRIPTION OF COMPONENT USAGE 

R1 4700 o h m ¼  watt resistor RS-232 input  
R2 22 Meg ohm ¼ watt resistor Reset t iming resistor 
R3 470 o h m ¼  watt resistor ACK pu l l up  
R4 470 o h m ¼  watt resistor BUSY pu l lup 
R5 5 .6  K o h m ¼  watt resistor V th voltage setting 
R6 7 .2 Kohm ¼ watt resistor V th voltage setting 
R7 22 Kohm ¼ watt resistor sets basic dot t ime 
R8 470 o h m ¼  watt resistor Dot CLOCK pu l lup  
R9 470 ohm ¼ watt resistor Dot DATA pu l lup 
R10 2 Kohm ¼ watt resistor a723 supply resistor 
R11 .33 ohm 2 watt resistor current sense resistor 
R12 Pi her 904 min iature pot 50 Kohm tr ims dot time 

HS1-HS3 Heat S ink  I ERC LAE66A4CB TO-220 heat s inks 

P1 5-pin Berg Stick Connect to swtich PC 
P2-P3 21-pos it ion Burndy Ribbon Socket Printer Connectors 
P4 6-position Burndy Ribbon Socket Printer Connector 
P5 40 pin low profile DIP Socket Control ler socket 
SW1 8 position solderable DIP switch Sets control ler modes 

Y1 2 Mhz Crystal Control ler osci l lator 

SC1-SC4 8-32 ¼'' long binder head screws printer to board 
SCS-SC10 6-32 %" Hex Head Screws heat sinks 
NU1-NU4 ¼" dia /" high 8-32 internal ly printer mount ing 

threaded swageable post 
NU5--NU10 6-32 Hex Nuts heat sinks mounting 

PC1 Printed Circuit Board 8" 7 . 1 "  Sing le Sided FR-4 
PR1 Olivetti PU 1840/4 40 column thermal printer 
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RECOMMENDED PAPER TYPE 

JAPAN PAPER+ PULP CO. (JUJO) 

TP50KM-A (BLACK) 

TPSOCM-A (BLUE) 

ROLLS 

1 10 M M W I D E  

40M LONG 

62MM DIAM MAX 

NCR 

ROLL OR FAN-FOLD PAPER TYPE NO. 

T-1301 (BLUE) 

T-1302 (BLACK) 

FAN-FOLD 

4.34x 1 1 "  PAGE SIZE APPROX. 200 PAGES 

ROLLS 

4.34" WIDE 

1 3 1  FEET LONG 

2.45" DIAM MAX 

Packages of 4 rolls are available retail. 
(Bulk orders can be made) 
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DIP SWITCH 

POSITION NOT USED 

POSITIONS 4 BAUD RATE SELECT 

ON ON ON 1 1 0 C P S  

OFF ON ON 150 

ON OFF ON 300 

OFF OFF ON 600 

ON ON OFF 1200 

OFF ON OFF 2400 

ON OFF OFF 4800 

OFF OFF OFF 9600 

POSITION 5 NOT USED 

POSITION 6 NOT USED 

POSITIONS 7 8 INTERFACE SELECT 

ON ON TEST MODE 

ON OFF PARALLEL 

OFF ON SERIAL 

OFF OFF UNDEFINED 

REAR EDGE-CONNECTOR 

PIN GROUND (ON THE RIGHT, IN REAR VIEW) 

DAT A/STROBE/SERIAL DAT A 

3 DATA 1 

4 DATA 2 

5 DATA 3 

6 DATA4 

7 DATA 5 

8 DATA6 

9 DATA 7 

1 0  +  5VDC OUT 

1 1  ACK 

1 2  BUSY 

1 3  NO CONNECTION 

14  PAPER FEED 

1 5  NO CONNECTION 

1 6  NO CONNECTION 

1 7  NO CONNECTION 

ASCII 7-BIT-CODE CHARACTER-SET TABLE 

MSD 0 1 2 3 4 5 6 7 

LSD 000 001 0 1 0  0 1 1  100 1 0 1  1 1 0  1 1 1  

0  0000 RESET SP 0 (q p p 
1 0001 1 A Q a q 
2 0 0 1 0  RJ 2 B R b 

3 0 0 1 1  #  3  C  s  C  

4  0100 $  4 D T d 

5 0 1 0 1  %  5  E  u  e  u  

6  0 1 1 0  &  6  F  V  V  

7  0 1 1 1  7  G  w  g  w  

8  1000 8 H X h X 

9 1 0 0 1  9 I  y 
Y  

A 1 0 1 0  LF J z J 

B 1 0 1 1  +  K  I  k  

C  1 1 0 0  <  L  I  

D  1 1 0 1  CR  M  m  

E  1 1 1 0  >  N  n  

1 1 1 1  0  0  DEL 
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