The invention claimed is

1. A pick and place device with anfomatic pick-up-height
adjustment comprising:

a first pneumatic system including:

a first controllable valve connected with. its input port
to a first air flow source; and,

a second controllable valve connected with its input
port to a vacuum source, wherein an cutput port of
the first controllable valve and an output port of the
second controllable valve are connected to a com-
mon tube which is in fluid communication with at
least one vacuum nozzle of the pick and place
device;

a second preumatic system including;
an inlet valve and an outlet valve which are in fluid
commuiication via a connecting tube, wherein an
open air exhatist and a flow controller are arranged in
the connecting tube between the inlet valve and the
outlet valve; and,
a flow sensor, which is in fluid comamunication with the at
least one vacuum nozzle via a tube.
2. The pick and place device as claimed in claim 1,
wherein:
the input port of the inlet valve and an output port of the
outlet valve of the second pneumatic system are con-
nected to the conumon tube; and,
the flow sensor is arranged in the common tube afier a
connection of the output port of the outlet valve with
the comamon tube.
3. The pick and place device as claimed in claim 1,
wherein:
the open air exhaust is connected to an output port of the
inlet valve of the second pneumatic system; and,
an outlet port of the air exhaust is connected to the flow
controlier, which is conniected to an input port of the
. outlet valve of the second pneumatic system.

4. The pick and place device as cleimed in claim 1,
wherein an input port of the inlet valve of the second
prenmatic system is conuected via the common tube of the
first preumatic system fo the first air flow source.
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5. The pick and place device as claimed in claim 1,
whetein:
the common fube of the first pneumatic system and the
second poneumatic system are connected to a pnevmaiic
distribution block;

a pressure sensor is mounted to the pneumatic distribution
block; and,

an oufput of the distribution block is connected to the
picker adapter via a fube,

6. The pick and place device as claimed in claim 5,
wherein the second pneumatic system comiprises a second
air flow source, which is directly connected to an input port
of fhe inlet valve of the second pneumatic system.

7. The pick and place device as claimed in claim 5,
wherein:

a flow sensor is arranged as well in the connecting tube
between the inlet valve and the outlet valve of the
second pnenmatic system; and,

the aﬂlow sensor is connected to an input port of the cutlet
valve.

8. The pick and place device as claimed in claim 1,

wherein the common tube of the first pneumatic system and

the connecting tube of the second pnemmnatic system having
a diameter between 2 to 3 mm.

9. The pick and place device as claimed in claim 1,
wherein the fow sensor is electiically connected to a display
for displaying an oulput signal of the flow sensor,

10. A method to antomatically adjust the pick-up-height
of a pick and place device comprising a first pnenmatic
systemr comprising a fiest air flow source and a second

pnenmatic system comprising a second air flow source, the
method comprising the steps oft
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moving a pick and place head of the pick and place device
above at least one compoenentin a cell of'a JEDEC tray;

opening an inlet valve and an outlet valve of the second
paeumatic systerm, so that the second pneumatic system
receives an air flow from the second air flow source;

adjusting a flow rate in the second pneumatic system to a
predefined level with 2 flow controller and an open air
exhaust;

initiating at least one stepwise motion of the pick and
place head in a Z coordinate direction in order to
decrease a distance between a vacuum nozzle aud a
surface of the component in the cell of the JEDEC tray;
and

sloring a Z-position between the vacuum nozzle and the
surface of the component, at which the flow rate,
measured by a flow sensor fails below a predefined
level,

11. The method of claim 10, further comprising;
wailing a setiling time before the flow rate is checked after
each stepwise motion of the pick and place head in the
Z. coordinate direction; and,
initiating, in case the fow rate is ahove a predefined level,
a further stepwise motion.
12. The method of claim 10, forther comprising:
cartying out the relative motion in the Z-coordinate
direction exclusively by a motor of the pick and place
head; and
storing a Z-motor position as an equivalest of the stored
distance, at which the air flow from the second air flow
source reaches the predefined flow rate and the stored
distance is considered a pick-up height.
13. The method of claim 12, further comprising:
calculating, from the pick-up height, a dvop height so that
the drop height is greater than ihe pick-up height.
14. The method of claim 10, fugther contprising:
moving the pick and place head to an initial start height;
closing the inlet valve and the outlet valve of the second
pueumatic system; and,
performing, with the pick and place head, a pick-up with
the stored distance between the vacnum nozzle and the
surface of the component.
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15. The method of claim 14, furfher comprising;

providing a monitoring systen fo control pick-up quality;

and,

generating an exror message if the pick-up quality does

not meet preset standards.

16. A computer program product disposed on a non-
transitory computer readable medinm to automatically
adjust the pick-up-height of a pick and place device a
comprising first pneumatic system comprising a first air flow
source and a second preumatic system comprising a second
air flow source, the product comprising:

computer executable process steps operable o control a

computer to:
move a pick and place head of the pick and place device
ahove at least one component to be picked up;

open an inlet valve and an outlet valve of the second
pneumatic system, so that the second pneumatic
system receives an air flow from the second air flow
source; adjust a flow rate in the second pnemmatic
system to a predefined level with a flow controller
and an open air exhaust;
initiate at least one stepwise motion of the pick and
place head in a Z coordinate direction in order to
decrease a distance between a vacunm nozzle and a
swefage of the component; and,
store the Z-position beiween the vacuun nozzle and the
surface of the component, at which the flow rate,
measured by a flow sensor falls below a predefined
level
17. The computer program product disposed on a non-
transitory computer readable medivm of claim 16, wherein:
a predetermined time interval is waited after the opening
of the an inlet valve; and,
the outlet valve of the second pneumatic system to allow
the air flow from the second air flow source to xeach the
predefined flow rate.
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18. The computer program product disposed on a non-
trapsitory computer readable medivm of clain 16, wherein:
a settling time is waited before the flow rate is checked
after each stepwise motion of the pick and place head
in the Z coordinate direction; and,
in case the flow rate is above a predefined level a further
stepwise motion is initiated, and it is carried on until the
flow rate measured by the flow sensor falls below a
predefined level.

19. The computer program product disposed on a non-
transitory computet readable medium of claim 16, wherein:
ihe relative motion in the Z-coordinate direction is carried
out exclusively by a motor of the pick and place head;

and,

a Z-motor position is stored as an equivalent of the stored
distance, at which the air flow from fhe second air flow
source reaches the predefined flow rate and the stored
distance is considered a pick-up height.

20. The computer program product disposed on a non-
transitory computer readable medivm of claim 16, wherein
from the pick-up height a drop height is calenlated so that
the drop height is less than the pick-up height.

21. The computer program product disposed on a non-
trapsitory computer readable medium of claim 16, wherein:

the pick and place hiead is moved to an initial start height;

the inlet valve and the outlet valve of the second pneu-
matic systen1 are closed; and,

the pick and place head perforns a pick-up with the stored
distance between the vacoum nozzle and the surface of
the component.

22. The computer program product disposed on a pon-
transitory computer readable medium of claim 21, wherein
the pick-up quality is controlled and an error message is
generated if the pick-up quality does not meet preset stan-
datds.

23. A method to antomatically adjust the pick-up-height
of a pick and place device, which has a first pueumatic
systenm comprising a first air flow sonrce and a second

pnewmatic system comprising a second air flow source, the
method comprising:
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moving 3 pick and place head of the pick and placedevice
to an initial start height above at least one component
10 be picked up;

opening an inlet valve amxd an outlet velve of the second
pneumatic system, so that the second prenmatic system
receives an air flow from the second air flow source;

wailing a predetermined time interval to obtain a constont
flow rate over lime at a predefined leve), wherein the
predefined level 3% set by a fow controller and ar open
air exhavst of the second pneumatic system;

carrying out at last one stepwise motion of the pick and
place head in a Z coordinate direction and thereby
storing an actual Z-position of the pick and place head;

measuring the fiow rate alier cach stepwise motion and if
the flow rate is below a predefived level the actual
Z-position of the pick and place head js stored and
defined as a pick-up beight;

closing the inlet valve and an outlet valve of the second
pheumatic system;

moving the pick and place head the initial start height;

calculating a drop lheight, which is greater than the
pick-up beight of the component; and

performing a piclaip of ai least one component.

24. The method of claim 23, further comprising:

controlling the pick-np of at least an comporent; and,

generaling an error message when the pick-up fails.

25, The method of claim 23, fusther comprising:

controlling the pick-up of at least one component; and,

automatically continuing a production process when the
pick-up is eorrect,
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