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EVOLUTIONS 

  
Date Issue Modifications 

01/2008 Z Initial Release 

07/2008 A Addition of RAL for grey and white mechanisms 

08/2008 B - Modification of motor steps 
- Addition of MaxStick paper 

09/2008 C Additional Note for Maxstick paper 
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IMPORTANT      

This manual contains the basic instructions for printer operation. 
Read it carefully before printer use.   
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1 UNPACKING  

Printer mechanisms are packaged in an antistatic molded plate. 
Observe precautions by handling mechanisms in electrostatic protected areas. 

2 OVERVIEW    

SUMMARY OF PRINTER SPECIFICATIONS 

ITEM VALUE UNITS 

Print method Direct thermal dot line printing - 

Print width 48 mm 

Maximum print speed see "heating time": depends on voltage, 
temperature and control mode  mm/sec 

Paper loading Clamshell  - 

Paper width 58  mm 

Maximum paper thickness 60 g/m2 

JUJO AF50KSE3 - 
Recommended papers 

MaxStick MS 21460/B * (repositionable 
adhesive label) 

Number of resistor dots 384 - 

Maximum number of dots 
energized simultaneously 128* - 

Resolution 8 dots/mm 

2 motor steps 
Paper feed pitch 

0.125 mm 
Head temperature detection By Thermistor - 

Out of paper detection By opto-sensor - 

Door detection By switch-sensor - 

Maximum size for the roll paper 58 mm 

Specified standards 
UL60950-1; CSA C22.2 N°60950-1;  

IEC 60950-1  

 

*MaxStick Paper recommendations:

  

Temperature range = 0 to 40°C  

Paper path needs cleaning every 5 rolls (bucket and Printhead). 
Printhead and platen roller must be cleaned with a cotton stick containing an alcohol solvent (ethanol, methanol 
or IPA). 
Do not touch the print head with you fingers to avoid burning and ESD damage.  
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SUMMARY OF PRINTER SPECIFICATIONS (continued)  

ITEM VALUE UNITS 

Maximum duty cycle (ton/(ton+toff) 

In conditions : 25°C, 8.0V 
39 % 

Storage temperature range - 20 to + 60 °C 

Operating temperature range 0 to + 50 °C 

Relative humidity (operating) 10 to 90 % 

Operating voltage range VDD (logic) 2.7 to 5.5 V DC 

Operating voltage range Vch (dot) 4.5 to 8 V DC 

Energy Supply 0.3 MJ/dot 

Current consumption: 
Vch (at nominal value: 5V) 29 

mA 
per resistor dot «on» 

Current consumption: 
Icc max at  value : 5V 54 mA 

Current consumption: 
Stepping motor (at nominal value)  500 

mA 

per activated phase 

Electrical life time 100 x 106 pulses 

Mechanical life time  50 km 

Height 56,8 mm 

Width 78 mm 
Over all dimensions **:   

Depth 77 mm 

Weight 88 g 

* The printing density variation may become significant when the number of dots energized simultaneously 
becomes greater than 64.  Print head is allowed to have 4.0A maximum. 
**: Note: general tolerances  0.2 (when no other is specified)  

Colours of housing

  

Two colours are available: 

 

Grey mechanism: RAL 7026 
or 

 

White mechanism: RAL 9003 
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3 MECHANICAL SPECIFICATIONS  

3.1 General Views    

      
TEAR BAR

 

LATCH 

COVER 

FRAME 

FIXING SNAPS 

 

MOTOR HEATSINK 
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THERMAL PRINT-

HEAD

 

PAPER OPTO-
SENSOR

 
COVER OPEN 
DETECTION 

MICROSWITCH 
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3.2 Mechanism dimensions 
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3.3 Fixing  

Recommendations:

  
Never apply mechanical stress to the printer; this could result in misalignment and thus degradation of the print 
quality.  

The thermal print head must have 1 degree of freedom. Never prevent the print head from pivoting on its axis.  

The support on which the mechanism is fixed must have a correct flatness.  

3.3.1 Panel for Mechanism  

 

Panel for printer

 

Printer 

Length 
 74 +0.5/0

  

74,5 +0.5/0
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3.3.2 Fixing by 3 screws inside the bucket 

 

3.3.3 Fixing by 3 screws inside the mechanism   

 
3 holes for M3 screw 
for fixation

 

3 inserts for fixation 
underneath with M2.5 screw 



      

 

Asteron User’s manual page 12 / 34 Reference : 31 09 582 / C 

  
3.3.4 Assembly principle by snap    

Mechanism integration in panel cut

    

Snaps setting

  

          

      

Push 2 snaps until tightening 
on the panel 

 



      

 

Asteron User’s manual page 13 / 34 Reference : 31 09 582 / C 

  
3.4 Mechanism orientation positions 

     

       

3.5 Paper presence opto-sensor position   

 

POSSIBLE

 

Risk of the paper roll falling 
out when cover opened 

 

POSSIBLE

 

Paper guide side 

Opto-Sensor center 
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Opto-sensor 
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3.6 Opening system 

 

Cover closed      Push on cover     

 

Lever unlocking & cover opening  

 

Open cover maximum clearance 

3.7 Printing 
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Distance between line of dots and manual tear bar: around 8mm. 
Printing width: 48mm  

3.8 Mechanism paper exit positions  

   

Roll:  Maxi diameter 50mm  
Width 58 0/-1mm 

PRINTING SIDE

 
PAPER PAPER ROLL 

CENTRAL FIXING SCREW

 

PAPER EXIT MAXIMUM 
POSITION

 

PAPER EXIT POSITION 
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3.9 Connection  

    

    
Single 30 pin flex cable 
Pin step = 1 mm  
Flex distance from 
printer edge = 50mm  
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4 ELECTRICAL SPECIFICATIONS  

4.1 Nominal Power Supply   

Value Units 

Logic (VDD) 3.3 to 5 V DC Print head: 

Dot line 4.5 to 8 VDC 

Stepping motor 4.5 to 8 VDC 

  

4.2 Nominal Consumption of Printer    

Value Units 

Heating current / dot (Vch=5V) 28,4 mA 

Logic current (VDD) All high  26,6 mA 
Print head: 

Stepping motor current (per activated 
phases Vch=5V)  

500 mA 

  

4.3 Description of Print Head   

Value UNIT 

Driver chips 6 - 

Operating range (VDD) 3.3 to 5 *1 V DC 

Mean dot resistance (  4%) 176 

 

Nominal dot supply voltage 5 (min = 4.5, max = 8)

 

V DC 

Nominal Heating current per dot ( at 5V) 28.4  *2 mA 

 

*1 Filter any transient signal and parasitic on this line. Separate VDD from Vch because Vch can go lower than 
4.75 Volts. VDD must be connected to the same power supply than the other ASTERON circuits which drive 
the printer.  

*2 The print density variation may become significant when the number of dots energized simultaneously 
becomes greater than 64  
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4.3.1 Function of 64 bit LSI Drivers Chart and Operation  

The LSI power and multiplexing circuit drivers located on the thermal print head provide power control from 
logic signals and the DC power supply voltage.  

These circuits are supplied by 3.3 or 5 V logic voltage. Take care to filter transient and parasitic on all logic 
lines. Undetermined states can happen and destroy the head. The power source should be disconnected from 
the logic source. The logic source must be connected to the same source as the ASTERON circuits in charge 
of controlling the printer.  

Each circuit features 64 open collector transistors, a 64-bit shift register and a 64-bit memory register. 
Each circuit controls 64 resistor dots on the print head.  

 

Figure 1 driver chart  
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Note: see page 11 and 12 for the available signals on the printer connection.  

OUT

CLK

Strobe

IN

SI SO SI SO

Resistors Resistors
R64 R1 R64 R1

OE n OE n+1

CHIP n CHIP n+1  

Figure 2 Routing of data to the thermistor dots   

 

   paper  
    path  

Line of dots

 

Data input 

Print head 
substrate    

Fig.3 Dots print order  

The first bit of data entered will be the first bit of data printed (FIFO).  
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4.3.2 Electrical Specifications of 64-BIT LSI Driver     

4.3.2.1  General Electrical Description of Drivers  

Description of drivers MIN MAX UNIT 

Max voltage at outputs 1 to 64  8 Volt 

Max voltage any other pin  5.5 Volt 

Max output current  40 mA 

Total max output current (64 dots "On")  2.6 A 

Max leakage current/driver when stand-by 
mode  64 µA 

  

4.3.2.2  Other  

The specifications given below are given for the following conditions:  

Logic voltage on chip:  2.7 V < VDD < 5.5V (care should be taken to filter any transient signal or 
parasitic in order to keep the driver in a known state: failure to observe this may result in head destruction)  

Clock frequency (max.):

  

5 MHz    

Logic Current (5 V) Conditions

 

Values Symbol 

Min high-level input voltage VDD = 5 V 0.8 x 
VDD Vih 

Max high-level input voltage VDD = 5 V VDD Vih 

Min low-level input voltage  0 Vil 

Max low-level input voltage  0.2 x 
VDD Vil 

Max high-level input current Vih = VDD 0.5µA Iih 

Max. low-level input current Vil = 0 0.5µA Iil 

Min. high-level output voltage  4.45 V Voh 

Max. low-level output voltage  0.05 V Vol 
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4.3.2.3  Timing   

   

Fig.4 LSI driver timing chart   

Note: All these inputs are CMOS compatible.  

Fig. 5 LSI driver symbols      

Symbol Description Min Maxi Unit 

fMAX Clock frequency  5 MHZ 

tw (T) Clock pulse width 70  ns 

tsu (D) Data setup time 40  ns 

th (D) Data hold time 40  ns 

tsu (LA) Latch setup time 100  ns 

tw (LA) Latch pulse width 100  ns 

VDD = 5V or 3.3V, Temp = 25 °C with resistive load    
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4.3.3  Print Head Connection  

Pinout of the print head flex cable  

Pin Number

 
Signal Comment 

1 A1 Paper feed motor MA1 
2 A2 Paper feed motor MA2 
3 B2 Paper feed motor MB2 
4 B1 Paper feed motor MB1 
5 VCH VCH  
6 VCH VCH 
7 Dout Data out  
8 STROBE Strobe signal for line print 
9 GND GND 

10 GND GND 
11 OEI OE for drivers 1,2,3 
12 TH1 GND Thermistor1 GND 
13 TH2 GND Thermistor2 GND 
14 VCC VCC 
15 OE2 OE for drivers 4,5,6 
16 GND GND  
17 GND GND 
18 CLK Clock signal for serializing data to line 
19 Din Data input 
20 VCH VCH 
21 VCH VCH 
22 GND GND 
23 SWITCH Switch door 
24 Anode opto Anode of end of paper opto-sensor 
25 GND GND 

26 COLLECTOR 
OPTO Collector of end of paper opto-sensor  

27 NC - 
28 NC - 
29 ESD Ground for ESD evacuation 
30 ESD Ground for ESD evacuation 

  

                 

 

Contact side  

30 1 

A
X

IO
H

M
  

Flex Thickness: 257 µm to 315 µm  

For the connection of the mechanism, Axiohm recommend the following 30 pins connectors (from print head 
flex to board): 

- JST Ref 30 FMN-BMTTR-A-TBT (LF) (SN) Molex Ref :52808-3070 
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4.4 Bipolar Stepping Motor  

This motor is used to drive the platen for paper feeding.  It is a bipolar stepping motor and its characteristics are 
described bellow.   

4.4.1 Characteristics   

Recommended control voltage 
(voltage range: 4.5 to 8V) 

5 VDC 

Coil Resistance 10 

 

Number of phases  2 (bipolar)  

Pitch angle 18°  

Number of steps per revolution 2  

Paper feed for 2 motor steps 0.125 Mm 

Recommended control current  500 (=5V/10 ) mA/phase 

Maximum starting speed * 860 (=54mm/s) step/s 

 

* to go faster : an acceleration ramp up must be achieved. 
* Depends on the voltage.   

For the motor driving, see the following page and the chapter "Recommendations"     

4.4.2 Motor Connection  

The motor is connected to the main flex cable in addition to the End of paper opto sensor. 
See 4.3.3 Print head connection  
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4.4.3 Induction Sequence and Timing (paper feed)    

Motor feed timing diagram 

IP1

IP2

Motor Steps

t1

t2

Heating cycles

   

Note that each time the motor has been stopped for more than 8 ms the next step should be longer by 1 ms in 
order to restart the motor in the appropriate position.  

Motor initialisation:  

This operation is necessary to place the motor in a good position when the printer ASTERON is powered on or 
reset. Both phases must be powered with the same current during t1=1 ms. It must be followed by 16 motor 
steps in order to compensate the play in the gears.   

4.4.4 Printing Mode  

There are 4 different positions for the motor phases.  

The circulation is:  

P1 = A0B0; P2 = A1B1    
__  __  _

 

      __ 
P1P2 P1P2 P1P2 P1P2 P1P2   

The position of the phases must be kept in memory while the phase currents are switched to zero in order to 
restart the motor in a good position. 

IP = ± 500 mA (at 5 V) 
t2 > 1.3 ms 

During printing, the motor phases should be maintained.  Otherwise, a paper motion can occur and induce 
unevenly spaced sub lines. A good way to achieve this without over heating the motor is to keep the motor 
phases "on" when the buffer contains data, and to release them when the buffer is empty.  
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4.5 Sensor Specifications   

4.5.1 End of Paper Opto-sensor  

This opto-sensor detects the end of paper   

4.5.1.1 Electrical Characteristics  

Absolute maximum ratings  
IF (mA) VR (V) PD(mW) VCEO(V) IC(mA) PC (mW) 
50 5 70 20 20 70 

  

VF (V) IR (µA) ICEO (nA) IC (µA) tr (µs) 

Value Maxi 1.6 Maxi 10 Maxi 200 Mini 150  
Maxi 350 Typical 5 

IC = 1 mA 
RL = 100 

 

Conditions IF = 10 mA VR = 5 V  VCEO = 10 
V  

IF = 10  mA 
VCE = 5 V 

VCE = 5V 

 

4.5.1.2 Connection  

Integrated with the main flex cable, see 4.3.3  
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4.5.2 Recommended Use for Opto-sensor  

The user should be aware that the opto-sensor characteristics have wide tolerances. Thus, we recommend the 
use of the schematics below.  

4.5.2.1 Opto Sensor: Sample Minimal External Circuit    

GND

C_Opto

100

R13

100pF

1
8

C11A

Opto_A

3V3

BCR158

1

3
2

2.2K

47K

T3

12.1K
R12

100pF

2
7

C11B

Opto_C

3V3

OPTO FIN DE PAPIER

Opto_Recep

5000740

1

2

3

4

O?

        

Condition: 

 

For If = 21.5 mA .........Output signal is HIGH when paper is PRESENT Vo>1.7V  
.........Output signal is LOW when paper is EXHAUSTED Vo<1.7V       
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5 PRINTER CONTROL TECHNIQUES  

For printer control techniques, in order to operate the printer, we depict hereafter three possible modes.  

5.1 Mode 1  

The paper feeds itself automatically during the heating cycle, thereby permitting high speed to be achieved (in 
this mode, it is recommended to use historical control, see chapter: "Heating Time").   

End of   
printing 

Transmission of data   
in series (Din)  

in step with CLK 

Printing  of  n    
dot line   

Motor  
feed 

Transfer to  
memory   

stage (STROBE) 

Heating controlled   
through  

OE 1,OE 2,...OEn   
simultaneously 

Transmission of next   
series of data 

1 to n

  


