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AL1 Range Data Sheet 

Specification AL1a AL1c 

Electronic controls PCB fully integrated within module 
casing. 

Electronics not included. 

Input voltage2 3.6 – 6.8 Vdc 200 – 250 Vdc2 

Operating power 1 1.2mW minimum, 3.5mW Typical 0.4mW 

Temp 
range 

Normal operation 
Storage 

-25˚ / +50˚C 
-25˚ / +50˚C 

-25˚ / +50˚C 
-25˚ / +50˚C 

Dimensions diameter 
 width 
 depth 

31 mm +0/-0.30  
21 mm +0/-0.30  
12 mm +0/-0.16 

Weight 30g 

Durability 1,000,000 operations 

Max blocked torque 20 Nm 

Climatic category (IEC 60068-1)3 25/050/07 25/050/07 

Material Zinc alloy 

Operating time < 100 mS 

  

Wires / Terminations  

Length 150 ± 5mm 200 ± 5mm 

Termination Wires stripped & tinned or 
XHP female connector fitted 

note 1 The AL1a overall power consumption depends on the duty cycle. The typical power figure 
(above) is based on a 10s operation at 5V 20°C - use power calculator for further details.  

note 2 Environmental and temperature protection may be required in conditions where prolonged 
exposure to high levels of humidity is likely. Environmental rating depends on duty cycle. 
AL1 products are not designed to be continuously powered. 
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Form and Fit - AL1a, AL1c  

16,7

2,5

Dimensions in mm

See AL1 

Ø31,0 Max

21 Max

6,9

18

1=Fully Extended - Reset
0=Fully Retracted

2=Minimum Lock

Wire Length

Smallest allowable
bend radius 20mm

140mm

8,14

1

Do Not Scale

Ø6,1

12,0 Max

11 ref

0,5±0,1

7,85±0,1

Z

Z

Scrap Section Z-Z

Plunger Stroke

Ø2,2

Mechanical
overide using
3mm Dowel Pin

both sides

Clearance for
M2 Csk Screw

11,6

Max Penetration 0.8mm

7,75

Plunger Position Table

AL1 Dimensions

35°

3rd Angle Projection
 

 
 
 
 

Plunger Position Table 

Plunger Return Spring Force

Plungertip positions relative to AL1 Centre
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AL1 Plunger Position Table

AL1 Nominal Internal spring characteristic
 *Excluding Tolerance and friction
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Operational Sequence 

AL1 state A B C D 

     

Plunger position Fully-out Fully-in Fully-out Min-lock 

Power Off Off On On 

Latch status Un-latched Un-latched Latched Latched 

Latch if powered? Yes No Yes n/a 

External load on plunger No Yes No Yes 

 

Unpowered, unlatched 
and with no external 
loading, the plunger is 
pushed to its Fully-out 
position by the force of 
the internal spring. 

Remaining unpowered, 
an external load 
greater than 0.7N 
causes the plunger to 
retract into the case. 
To fully retract, the 
external load must 
increase in accordance 
with the Plunger 
Position Table (below). 

Returning the AL1 to 
‘reset’ state 'A', by 
removing the external 
load and applying 
power, places the AL1 
in a 'Ready to Latch' 
state. As such, applying 
an external load moves 
the plunger down to its 
min-lock position. 

From the 'Ready to 
Latch’ state C, an 
applied external load 
will move the plunger 
down to its Min-lock 
position. It will 'latch' 
and then be prevented 
from moving further 
into the AL1 case. 

 

This, typically, is the 
position to which the 
host mechanism must 
allow the plunger to 
return, to enable the 
AL1 to 'reset' ready for 
operation. 

Eg, when used with a 
powered to lock 
mechanism, this is the 
state used to release 
the motion of a linear 
slide or disengage the 
drive to a rotary clutch. 

When power is applied 
from state A, the AL1 
will be 'Ready to Latch' 

Note: the AL1 will re-
latch at 17.88mm from 
the AL1 centre position. 

Eg, when used with a 
powered to lock 
mechanism, this is the 
state used to block the 
motion of a linear slide 
or engage the drive to 
a rotary clutch. 

Notes on the Operational Sequence 

The AL1 will only operate if the host mechanism allows the plunger to return to its reset position during 
operation. An internal spring is all that powers the plunger to the Fully-Out position, which is attained 
only if loads are fully removed and the plunger is free from obstruction.  

Please also note - 

• AL1 does not lock in the Fully-out position; free-play (1.3mm) is required for its operation. 

• Min-lock position is stated so that the mechanism can be designed to account for free-play. 

Remember to consider the following during mechanism design - 

• Maximum loading,  

• Distortion under loading,  

• Tolerances,  

• Clearances,  

• Friction, 

• Expansion. 

Electrical Characteristics – AL1a 

The AL1’s piezo actuator behaves electrically like a capacitor. It requires a current pulse to charge it up 
and a short top-up pulse every few milliseconds to compensate for leakage currents. 

A small quiescent current is drawn between pulses while the input signal is applied. When the input 
signal is removed, there is a short delay while the actuator discharges. The detailed current, voltage 
and timing requirements for the AL1 (supplied with 5V) are given in fig 1. For AL1 the waveform 
characteristics change with supply voltage as shown in figs 2-4. 

For AL1 there is a power and energy calculator available here. 
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Fig 1 Timing schematic diagram (not to scale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

As the electronics are set in power saving mode, please allow 3 seconds for the latch to re-set. 
 

 AL1a 
Operating voltage 3.6 – 6.8V 
Red +ve 
Black -ve 

Waveform Characteristic Changes with Supply Voltage 

 
fig 2 - Charge current fig 3 - Charge pulse duration fig 4 - Quiescent current 
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Electrical Characteristics - AL1c 

The AL1c does not contain the electronics required to generate the piezo operating voltage from a low voltage 
source. The piezo voltage (200-250V) must be supplied by the customer.  

The Actuator Voltage Waveform shown in fig 1 is that supplied by the electronics within the AL1a to the actuator. 
For AL1c, this pulse timing is recommended for optimum power consumption whilst maintaining reliable latching. 
Circuit suggestions are available from Servocell but, for simplicity, a constant dc voltage in the range 200-250V 
will suffice. 

 
AL1c 

Operating voltage 1 200 – 250V 
Actuator capacitance 40 – 100nF 
Red +ve 
Blue -ve 

Take care to ensure that the high voltage rail is adequately insulated to avoid user hazard. 

Note 1 A minimum of 200V is required for reliable operation; however, exceeding the 250V limit could 
damage the device.  

AL1 
Input 
Voltage 

AL1 
Input 
Current 

Lock 
State 

15mA (fig 2) 

150uA (fig 4) 

Blocked 

Free 

150ms (fig 3) 69µs 

3.9ms 

500ms 

6ms 

5V 
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