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ABSTRACT

In presence, there are many techniques to analyze the material surface such as AFM
(Atomie Force Microscopy), SEM (Scanning Electron Microscope) etc. And there is one
method that is very interesting to analyze the surface characterization based on an optical
scheme known as self-mixing techniques or we can call it External Optical Feedback by using
laser. This is techniques that to analyze the surface by using optical signal that reflects from an
objeet to examine object's detail. The principal of the system is that the light from laser diode
is lunched into a tested sample, then the reflected light is allowed to re-enter the laser cavity. It
generates the variation of output power and laser oscillation condition. The variation of output
power can be detected by its own photodiode and then converted and amplified to an electric
signal by electronic circuit. The parameters that effect to the measurement system are the
distance between laser and the external reflector, the reflectance and properties of metal

surface and the size of laser beam.
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2.2.13) nanldawmauyugnnazdu (Stimulated Emission)
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33 1.4702 1.4752 1.4796 1.4750 0.9974
16 14775 1.4788 14773 1.4779 0.9993
19 1.4745 14717 1.4741 14734 0.9963
42 1.4793 1.4798 1.4774 1.4788 1.0000
45 1.4747 1.4727 1.4727 1.4734 0.9963
48 1.4742 1.4725 1.4744 1.4737 0.9965
51 1.4785 1.4788 1.4793 1.4789 1.0000
54 1.4753 1.4774 1.4768 1.4765 0.9984
57 1.4720 1.4714 1.4721 1.4718 0.9952
60 1.4767 1.4701 1.4784 1.4751 0.9974
63 1.4784 1.4789 1.4763 1.4779 0.9993
66 1.4702 1.4720 1.4713 14712 0.9948
69 1.4768 1.4730 14721 1.4740 0.9967
7 1.4738 1.4766 1.4761 1.4755 0.9977
75 1.4783 1.4728 1.4763 1.4758 0.9979




4 ar =1 [-] L =) 1% ] 1
M 43 nsadunsiliuioudmsuimdnaaiuluuuafeuuny X (@e)

JTOEMINITIA "m,,ﬂﬁﬂ-li’l'ﬂuﬂ YU (v, ,V) ALl suifiou
pm Sandad Yanfait2 | Yanfafis | sunde a= VY
78 1.4750 1.4747 1.4737 1.4745 0.9970
81 1.4771 1.4706 1.4758 1.4745 0.9971
84 1.4743 1.4799 1.4745 1.4762 0.9982
87 1.4730 1.4758 1.4704 1.4731 0.9961
90 1.4719 1.4742 1.4703 1.4721 0.9955
93 1.4719 1.4752 1.4731 1.4734 0.9963
96 1.4768 1.4733 1.4701 1.4734 0.9963
99 1.4730 1.4743 1.4738 1.4737 0.9965
102 1.4754 1.4723 1.4768 1.4748 0.9973
105 1.4715 1.4758 1.4709 1.4727 0.9959
108 1.4770 1.4776 1.4704 1.4750 0.9974
11t 1.4738 1.4753 1.4761 1.4751 0.9974
114 1.4786 1.4764 1.4761 1.4770 0.9988
117 1.4785 1.4721 1.4702 1.4736 0.9964
120 1.4759 1.4738 1.4702 1.4733 0.9962
123 1.4750 1.4778 1.4719 1.4749 0.9973
126 1.4790 1.4768 1.4759 1.4772 0.9989
129 1.4782 1.4746 1.4706 1.4745 0.9970
132 1.4764 1.4757 1.4737 1.4753 0.9976
135 1.4782 1.4779 1.4763 1.4775 0.9991
138 1.4766 1.4706 1.4772 1.4748 0.9973
141 1.4734 1.4760 1.4769 1.4754 0.9977
144 1.4729 1.4705 1.4708 1.4714 0.9950
147 1.4734 1.4742 1.4745 1.4740 0.9967
150 1.4753 1.4730 1.4744 1.4742 0.9969




-‘ ¥ [ | o o ' A
ANTHN 44 ﬂ’]'iﬂ'i"lﬂﬂ'i'l‘ﬂll'ﬂJL‘I"IEJ‘Uﬁ"m'i‘U!LN‘NTI‘ENLmQiuuu'f]mﬂuuﬂu X

sEaEMISNISIA dyanudoundu (v,,V) A oudion
pm Sanfafi 1 | Sandafl2 | Sandeita | Aunde L=v/v
0 1.3990 1.3937 1.3672 1.3966 0.9966
3 1.4025 £.3937 1.3596 1.3986 (.9980
6 1.3959 1.3931 1.3997 1.3962 (.9963
9 1.4019 1.3953 1.4026 1.3999 0.9989
12 1.3940 1,3982 1.3949 1.3957 0.9959
15 1.3937 1.3976 1.394] 1.3951 0.9955
18 1.3953 1.4000 1.3987 1.3980 0.9976
21 1.4023 1.3988 1.4027 1.4013 0.9999
24 1.3936 1.3981 1,3932 1.3650 0.9954
27 1.3956 1.3937 1.4017 1.3970 0.9568
10 1.4030 1.3949 1.3933 1.3971 0.9969
13 1.3951 1.3968 1.3982 1.3967 0.9966
36 1.3980 1.3958 1.3949 1.3562 0.9963
39 1.3959 1.4007 1.4002 1.3989 0.9982
42 1.3997 1.3961 1.3955 1.3971 0.9969
45 1.4026 1.3994 1.4023 1.4014 1.0000
A8 1.4007 1.4029 1.3544 1.3993 0.9985
51 1.3597 1.3980 1.3982 1.3986 0.9980
54 1.3943 1.4025 1.4020 1.3996 0.5987
57 1.3940 1.4013 1.4024 1.3992 0.9984
60 1.3931 1.4022 1.3964 1.3972 0.9970
63 1.3959 1.3941 1.3974 1.3958 0.9960
66 1.4012 1.4011 1.3977 1.4000 0.9990
69 1.4029 1.4021 1.3945 1.3598 0.9989
72 1.3932 1.3946 1.3944 1.3941 0.9947
75 1.4012 1.3942 1.3983 1.3979 0.9975




4 L A Q s Ll 4 1
mam 44 msﬂ%’nﬂ'swi1lsumUumwsmmumauﬂﬂuumLﬁauuﬂu X (w0)

51

sepEmMsnsEea Fygnadeundu (v, V) amduneaaSoudioy
Hm Sandait 1 | denfefiz | dmnfaits | Aunde 1= viv,
78 13992 1.4006 1.4003 1.4000 0.9990
g1 1.3986 1.4002 1.3970 1.3986 0.9980
84 1.3954 1.3995 13966 13972 0.9970
87 1.4012 1.4005 1.3959 13992 0.9984
90 1.3956 13996 14017 1.3990 0.9982
93 1.4005 1.4018 1.3993 1.4005 09994
96 1.3996 13957 13954 1.3969 0.9968
99 1.3951 13972 1.4028 13984 0.9978
102 13990 13951 1.3994 13978 0.9974
105 1.3990 13934 1.3953 13959 0.9961
108 1.3996 13938 13998 1.3977 0.9974
111 1.3948 1.4015 13997 1.3987 0.9980
114 1.3994 1.3964 13943 13967 0.9966
117 1.3947 1.3977 13932 13952 0.9956
120 1.3984 1.4021 13956 1.3987 0.9981
123 1.3992 13953 1.3942 1.3962 0.9963
126 1.3999 14016 13937 1.3984 0.9978
129 1.3998 13996 14015 1.4003 0.9992
132 1.4018 1.4019 13948 13995 0.9986
135 13931 1.3979 13933 1.3948 0.9952
138 1.3961 14029 1.4003 13998 0.9988
141 1.4008 1.3967 13984 1.3986 0.9980
144 1.3961 1.3983 1.3958 1.3967 0.9967
147 1.4023 13948 13967 13979 0.9975
150 1.3998 1.3980 13931 1.3970 0.9968
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JTUEMINIZIA Fyanmboundv (v, V) AT oudisy
pm Sandai fandeii2 | Sandefis | Aund e = VdY,
0 1.4617 1.4614 1.4605 1.4612 0.9966
3 1.4623 1.4648 1.4615 1.4629 0.9978
6 1.4639 1.4585 1.4599 1.4608 (.9963
9 1.4637 1.4616 1.4629 1.4627 0.9977
12 1.4652 1.4630 1.4621 1.4634 0.9981
15 1.4631 1.4623 1.4626 1.4627 0.9976
1% 1.4658 1.4636 1.4641 1.4645 0.9989
21 1.4629 1.4642 1.4587 1.4619 0.9971
24 1.4599 1.4591 1.4611 1.4600 0.9958
27 1.4650 1.4670 1.4641 1.4654 0.9995
30 1.4678 1.4655 1.4598 1.4644 0.9988
33 1.4661 1.4659 1.4642 1.4654 0.9995
36 1.4650 1.4661 1.4605 1.4639 0.9984
39 1.4628 1.4647 1.4639 1.4638 (.9984
42 1.4591 1.4600 1.4631 1.4607 0.9963
45 1.4646 1.4607 1.4626 1.4626 0.9976
48 1.4617 1.4643 1.4634 1.4631 0.9979
51 1.4594 1.4634 1.4674 1.4634 0.9981
54 1.4637 1.4586 1.4614 1.4612 0.9966
57 1.4662 1.4589 1.4620 1.4624 0.9974
60 1.4647 1.4607 1.4611 1.4622 0.9973
63 1.4680 1.4621 1.4621 1.4641 0.9986
66 1.4676 1.4627 1.4609 1.4637 (.9983
69 1.4586 1.4671 1.4619 1.4625 0.9975
7 1.4616 1.4640 1.4630 1.4629 0.9978
75 1.4635 1.4613 1.4652 1.4633 0.9981




AN 4.5 misadensmdSuReudmSunrudine A lunuadouuny X (Ap)

STUEN13NIZIA Fagnadoundu (v, ,v) ALl vuifou
pm Sandaii1 | Sandeii2 | dendeiis | Aumdo = V¥,
78 1.4606 1.4628 1.4611 1.4615 0.9968
81 1.4640 1.4640 1.459] 1.4624 0.9974
824 1.4585 1.4596 1.4624 1.4602 0.9959
87 1.4637 1.4663 1.4627 1.4642 0.9987
90 1.4650 1.4676 1.4581 1.4636 0.9982
93 1.4676 1.4640 1.4646 1.4654 0.9995
9 1.4655 14583 1.4652 1.4630 0.9978
99 1.4654 1.4661 1.4608 1.4641 0.9986
102 1.4623 1.4641 1.4606 1.4623 0,9974
105 1.4643 1.4650 1.4651 1.4648 0.9991
108 1.4660 1.4589 1.4658 1,4636 0.9982
111 1.4588 1.4622 1.4679 1.4630 0.9978
114 1.4675 1.4618 1.4627 1.4640 0.9985
117 1.4672 1.4597 1.4670 1.4646 0.9990
120 1.4640 1.4663 1.4625 1.4643 0.9987
123 1.4605 1.4664 1.4660 1.4643 0.9987
126 1.4667 1.4625 1.4663 1.4652 0.9993
129 1.4631 1.4676 1.4597 1.4635 0.9982
132 1.4653 1.4595 1.4619 1.4622 0.9973
135 1.4622 1.4667 1.4632 1.4640 0.9985
138 1.4676 1.4657 1.4652 1.4662 1.0000
141 1.4587 1.4624 1.4637 1.4616 0.9969
144 14635 1.4642 14626 1.4634 0.9981
147 1.4609 1.4675 1.4625 1.4636 0.9983
150 1.4666 1.4644 1.4589 1.4633 (.9980
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sEUEMINIEIA faanmdoundu (v, ,V) Al Fouioy
pm Sandad 1 | Fandafi2 | Seedeis | dunde 1= Vv,
0 1.3839 1.3758 1.3841 1.3813 0.9986
3 1.3837 1.3832 1.3826 1.3832 1.0000
6 1.3775 1.3769 1.3788 1.3778 0.9961
9 1.3807 1.3795 1.3783 1.3795 0.9974
12 1.3766 1.3751 1.3800 1.3773 0.9957
15 1.3809 1.3781 1.3806 1.3759 0.9976
18 1.3783 1.3838 1.3827 1.38i6 0.9989
21 1.3816 1.3834 1.3828 1.3826 0.9996
24 1.3836 1.3783 1.3798 1.3806 0.9982
27 1.3807 1.3838 1.3830 1.3825 0.9995
30 1.3848 1.3798 1.3797 1.3814 0.9988
33 1.3829 1.3806 1.3770 1.3802 0.9979
36 1.3765 1.3812 1.3808 1.3795 0.9974
39 1.3833 1.3816 1.3817 1.3822 0.9993
42 1.3769 1.3812 1.3818 1.3800 0.9977
45 1.3814 1.3819 1.3844 1.3826 (.9996
48 1.3817 1.3801 1.3827 1.3815 0.9988
51 1.3827 1.3821 1.3824 1.3824 0.9995
54 1.3788 1.3802 1.3837 1.3809 0.9984
57 1.3794 1.3811 1.3849 1.3818 0.9990
60 1.3798 1.3847 1.3800 1.3815 0.9988
63 1.3811 1.3832 1.3813 1.3819 0.999%
66 1.3768 1.3782 1.3829 1.3793 0.9972
69 1.3750 1.3809 1.3795 1.3785 0.9966
72 1.3829 1.3763 1.3802 1.3798 0.9976
75 1.3801 1.3775 1.3767 1.3781 0.9964
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JEUZMINTZIA dygmbeundu (v, ,V) fmuralIouiioy
pm Sandait 1 | Sendefiz | tanfaits | Ausdo Iy=vv,
78 1.3771 1.3830 1.3763 1.3788 0.9969
81 1.3760 1.3817 1.3772 1.3783 0.9965
84 1.3766 1.3751 1.3761 1.3759 0.9948
87 1.3791 1.3806 1.3764 1.3787 0.9968
o 1.3791 1.3795 1.3796 1.3794 0.9973
93 1.3755 1.3840 1.3829 1.3808 0.9983
96 1.3844 1.3778 1.3778 1.3800 0.9977
99 1.3765 1.3757 1.3772 1.3765 0.9952
102 1.3788 1.3798 1.3841 t.3809 0.9984
105 1.3781 1.3848 1.3751 1.3793 0.,9972
108 1.3767 1.3842 1.3809 1.3806 0.9982
1 1.3840 1.3806 13804 13817 0.9989
114 1.3782 1.3815 1.3815 1.3804 0.9980
117 1.3823 1.3827 1.3781 1.3811 0.9985
120 1.3791 1.3761 1.3773 1.3775 0.9959
123 1.3790 1.3750 1.3792 1.3777 0.9961
126 1.3801 1.3804 1.3780 1.3795 0.9974
129 1.3767 1.3751 1.3817 1.3778 0.9962
132 1.3802 1.3795 1.3844 1.3814 0.9987
135 1.3814 1.3770 1.3784 1.3789 0.9970
138 1.3752 1.3829 1.3806 1.3796 0.9974
141 1.3834 1.3812 1.3762 1.3802 0.9979
144 1.3830 1.3752 1.3767 1.3783 0.9965
147 1.3820 1.383% 1.3778 1.3812 0.9986
150 1.3796 1.3826 1.3806 1.3809 0.9984
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Optical Power (Arbitrary Unit), (V)
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SLULATNTLIA dygpadaundu (v,,v) anudunaalSoufisy
pm sanfsi 1 | Fandeiiz | saafaiis | dusde Li=vdv,
0 1.48 1.480 1.481 1.480 1.0000
3 1.479 1.477 1.480 1.479 0.9993
6 1.478 1.478 1.480 1.479 0.9993
9 1.474 1.474 1.475 1.474 0.9960
12 1.476 1.475 1.475 1.475 0.9966
15 1.475 1.476 1.475 1.475 0.9966
18 1.476 1.477 1.475 1.476 0.9973
21 1.475 1.475 1.475 1.475 0.9966
24 1.477 1.477 1.477 1.477 0.9980
27 1.475 1.475 1.475 1.475 0.9966
30 1.474 1.474 1.474 1.474 0.9960
33 1.473 1.474 1.474 1.474 0.9960
36 1.471 1.470 1.469 1.470 0.9932
39 1.47 1.472 1.470 1.471 0.9939
42 1.472 1.472 1.473 1.472 0.9946
45 1.473 1.473 1.474 1.473 0.9953
48 1.47 1.471 1.471 1.471 0.9939
51 1.469 1.469 1.469 1.469 0.9926
54 1.47 1.470 1.471 1.470 0.9932
57 1.468 1.467 1.469 1.468 0.9919
60 1.467 1.467 1.467 1.467 0.9912
63 1.469 1.468 1.469 1.469 0.9926
66 1.468 1.469 1.468 1.468 0.9919
69 1.467 1.469 1.466 1.467 0.5912
72 1.466 1.465 1.466 1.466 0.9905
75 1.465 1.466 1.465 1.465 0.9899
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FEUZNITNIZIA Feygdoundu (v, V) anudusaayoufivy
pm Sanfait1 | Sandefiz | dendeits | dundo 1= vy,
78 1.467 1.468 1.467 1.467 0.9912
81 1.465 1.463 1.466 1.465 0.9899
84 1.464 1.463 1.464 1.464 0.9892
87 1.463 1.464 1.464 1.464 0.9892
90 1.464 1.464 1.465 1.464 0.9892
93 1.466 1.467 1.467 1.467 09912
96 1.465 1.466 1.464 1.465 0.9899
99 1.464 1.465 1.464 1.464 0.9892
102 1.463 1.464 1.463 1.463 0.9885
105 1.462 1.463 1.461 1.462 0.9878
108 1.463 1.464 1.462 1.463 0.98R5
111 1.462 1.461 1.463 1.462 0.9878
114 1.461 1.46% 1.461 1.461 0.9872
117 1.462 1.462 1.462 1.462 0.9878
120 1.463 1.461 1.463 1.462 09878
123 1.461 1.461 1.460 1.461 0.9872
126 1.462 1.461 1.461 1.461 0.9872
129 1.461 1.462 1.461 1.461 0.9872
132 1.46 1.459 1.459 1.459 0.9858
135 1.461 1.462 1.462 1.462 0.9878
138 1.462 1.462 1.463 1.462 0.9878
141 1.46 1.459 1.459 1.459 0.9858
144 1.461 1.459 1.461 1.460 0.9865
147 1.46 1.460 1.459 1.460 0.9865
150 1.46 1.459 1.458 1.459 0.9858
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SLULMITNTEIA fanafoundy (v,,V) auduuaulSouion
W Sanda1 | Sendait2 | Fanfeits | Aunde 1y=v{v,
0 1.400 1.401 1.400 1.400 1.0000
3 1.399 1.399 1.399 1399 0.9993
6 1.399 1.399 1.399 1.399 0.9993
9 1.396 1.396 1.396 1.396 0.9971
12 1.395 1.395 1.397 1.396 0.9971
15 1.394 1.393 1.392 1393 0.9950
18 1.396 1.395 1.394 1395 0.9964
21 1395 1395 1.396 1395 0.9964
24 1397 1396 1.395 1396 0.9971
27 1395 1394 1.394 1394 0.9957
30 1.393 1.395 1.394 1.394 0.9957
33 1.394 1.394 1.395 1.394 0.9957
36 1.390 1.389 1.390 1.390 0.9929
39 1.392 1.392 1.392 1.362 0.9943
42 1.361 1.390 1.388 1.390 0.9929
45 1.393 1392 1.392 1.392 0.9943
48 1391 1391 1.393 1.392 0.9943
51 1.389 1390 1.391 1390 0.9929
54 1.390 1390 1,388 1389 0.9921
57 1.388 1.389 1.389 1.389 0.9921
60 1.387 1.386 1.385 1.386 0.9900
63 1.389 1.389 1.388 1389 0.9921
66 1.388 1.388 1.387 1.388 0.9914
69 1.386 1385 1.385 1.385 0.9893
72 1.384 1.383 1.383 1.383 0.9879
75 1.385 1.386 1.386 1386 0.9900
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ITOEMINTLIA domadeundy (v, V) anuduuganfTouwfoy
Hm Sandait 1 | Sandeita | Jandadis | eusde 4= VY
78 1.387 1.387 1.387 1.387 0.9907
81 1.385 1.384 1.384 1.384 0.9886
84 1.384 1.385 1.385 1.385 0.9893
87 1.383 1.383 1.384 1.383 0.9879
90 1.384 1.383 1.385 1.384 0.9886
93 1.386 1.387 1.386 1.386 0.9900
96 1.385 1.385 1.384 1.385 0.9893
99 1.382 1.384 1.385 1.384 0.9886
102 1.383 1.384 1.384 1.384 0.9886
105 1.380 1.379 1.378 1.379 0.9850
108 1.383 1.382 1.382 1.382 0.9871
111 1.382 1.382 1.384 1.383 0.9879
114 1.381 1.381 1.382 1.381 0.9864
117 1.382 1.381 1.383 1.382 0.9871
120 1.382 1.383 1.384 1.383 0.9879
123 1.380 1.382 1.384 1.382 0.9871
126 1.381 1.381 1.381] 1.381 0.9864
129 1.381 1.380 1.379 1.380 0.9857
132 1.379 1.379 1.379 1.379 0.9850
135 1.380 1.381 1.382 1.381 0.9864
138 1.382 1.381 1.380 1.381 0.9864
141 1.379 1.378 1.379 1.379 0.9850
144 1.378 1.378 1.377 1.378 0.9843
147 1.380 1.380 1.381 1.380 0.9857
150 1.379 1.380 1.379 1.379 0.9850
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T fyauboundy (v,,v) audunaafSsufioy
Hm Sonden1 | Sanfui2 | Seedafis | Aunde Li=vdv,
0 1.460 1.461 1.460 1.460 1.0000
3 1.457 1.458 1.457 1.459 0.9993
6 1.459 1.458 1.460 1.459 0.9993
9 1.459 1.458 1.457 1.458 0.9986
12 1.456 1.456 1.455 1.456 0.9973
15 1.456 1.457 1.456 1.455 0.9966
18 1.451 1.452 1.451 1.452 0.9945
21 1.453 1.457 1.455 1.455 0.9966
24 1.455 1.458 1.456 1.456 0.9973
27 1.455 1.452 1.456 1.454 0.9959
30 1.454 1.452 1.454 1.454 0.9959
33 1.454 1.453 1.453 1.454 0.9959
36 1.451 1.450 1.44% 1.450 0.9932
39 1.450 1.452 1.454 1.452 0.9945
42 1.44% 1.451 1.452 1.450 0.9932
45 1.45] 1.451 1.454 1.452 0.9945
48 1.451 1.451 1.451 1452 0.9945
51 §.450 1.450 1.450 1.450 0.9932
54 1.451 1.449 1.449 1.449 0.9925
57 1.449 1.449 1.449 .449 0.9925
60 1.447 1.447 1.445 1.446 0.9904
63 1.448 1.450 1.448 1.449 0.9925
66 1.448 1.446 1.448 1.448 0.9918
69 1.444 1.446 1.446 1.445 0.9897
72 1.444 1.444 1.445 1.443 0.9884
75 1.446 1.447 1.446 1.446 0.9904
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sseEmInTsia T mboundu (v, V) auduuasSoufivy
pm Sansefi 1 | Snfat2 | Sanfeds | Ausde L=/
78 1.448 1.448 1.447 1.447 0.9911
81 1.445 1.444 1.445 1.444 0.9890
84 1.445 1.444 1.445 1,445 0.9897
87 1.444 1.443 1.445 1.443 0.9884
90 1.446 1.442 1.445 1.444 0.9890
93 1.447 1.447 1.445 1.446 0.9904
96 1.445 1.445 1.444 1.445 0.9897
99 1.445 1.443 1.445 1.444 0.9890
102 1.444 1.443 1.444 1.444 0.9890
105 1.438 1.438 1.439 1.439 0.9856
108 1.443 1.442 1.440 1.442 0.9877
mn 1.443 1.443 1.443 1.443 0.9884
114 1.441 1.441 1.442 1.441 0.9870
117 1.443 1.442 }1.441 1.442 0.9877
120 1.445 1.443 1.442 1.443 0.9884
123 1.442 1.442 1.442 1.442 0.9877
126 1.441 1.440 1.440 1.441 0.9870
129 1.439 1.441 1.440 1.440 0.9863
132 1.440 1.439 1.439 1.439 0.9856
135 1.439 1.442 1.442 1.441 0.9870
138 1.442 1.441 1.441 1.441 0.9870
141 1.439 1.438 1.439 1.439 0.9856
144 1.438 1.439 1.440 1.438 0.9849
147 1.441 1.440 1.441 1.440 0.9863
150 1.439 1.438 1.439 1.439 0.9856
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JTHEMINIZIA Teygafoundy (v,,V) aAnuuLaadI ooy
pm Sandeii 1 | dendefia | Sanfedis | s I=vdv,
0 1.383 1.382 1.380 1.382 1.0000
3 1.379 1.379 1.379 1.38 0.9986
6 1.381 1.381 1.380 1.381 0.9993
9 1.379 1.378 1.379 1.379 0.9978
12 1.378 1.378 1.379 1.378 0.9971
15 1.375 1.375 1.375 1.375 0.9949
18 1.375 1.379 1.377 1.377 0.9964
21 1.376 1.377 1.373 1.376 0.9957
24 1.376 1.375 1.375 1.375 0.9949
27 1.373 1.372 1.371 1.372 0.9928
30 1.374 1.374 1.374 1.374 0.9942
33 1.375 1.377 1.376 1.376 0.9957
36 1.372 1.374 1.371 1.372 0.9928
39 1.374 1.374 1.375 1.374 0.9942
42 1.370 1.371 1.370 1.37 0.9913
45 1.371 1.372 1.371 1.371 0.9920
48 1.374 1.374 1.374 1.373 0.9935
51 1.370 1.373 1.374 1.372 0.9928
54 1.371 1.371 1.369 1.37 0.9913
57 1.367 1.368 1.368 1.368 0.9899
60 1.367 1.366 1.365 1.366 0.9884
63 1.367 1.369 1.370 1.369 0.9906
66 1.368 1.369 1.369 1.368 0.9899
69 1.365 1.366 1.365 1.365 0.9877
72 1.364 1.364 1,363 1.364 0.9870
75 1.366 1.367 1.365 1.366 0.9834
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JTOZTMINTTIA Fygrudoundu (v, V) AN S ooy
pm Santed sonsedi2 | Jandeis | Avade Li=vdv,
78 1.362 1.363 1.364 1.363 (0.9863
81 1.363 1.364 1.364 1.364 0.9870
84 1.361 1.363 1.362 1.362 0.9855
87 1.364 1.365 1.363 1.364 0.9870
90 1.364 1.364 1.365 1.365 0.9877
93 1.368 1.365 1.369 1.366 0.9884
96 1.363 1.363 1.363 1.363 0.9863
99 1.360 1.363 1.361 1.362 0.9855
102 1,358 1.358 1.358 1.358 0.9826
105 1.358 1.361 1.358 1.359 0.9834
108 1.361 1.361 1.361 1.361 0.9848
111 1.359 1.360 1.357 1.359 0.9834
114 1.358 1.357 1.359 1.358 0.9826
117 1.356 1.356 1.358 1.357 0.9819
120 1.358 1.359 1,360 1,358 0.9826
123 1.359 1.359 1.361 1.36 0.9841
126 1.360 1.358 1.358 1.359 0.9834
129 1.357 1.357 1.358 1.358 0.9826
132 1.354 1.354 1.356 1.355 0.9805
135 1.359 1.360 1.358 1.359 0.9834
138 1.357 1.357 1.357 1.357 0.9819
141 1.358 1.357 1.359 1.358 0.9826
144 1.358 1.355 1.355 1.356 0.9812
147 1.359 1.356 1.356 1.357 0.9819
150 1.357 1.356 1.357 1.356 0.9812
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Instruction manual

power supply O ENV4A0OC
O ENV40CSG
O ENV40 CCP

Read carefully before switching on the powerl!
Please see also at the end of this manual the instruction for safety and for

using piezoelectrical actuators and power suppllesl

serial no.:

plezosystem jena GmbH
Pruessingstrasse 27 « D - 07745 Jena, Germany
Tel: + 49 (3641) 66 BB-0 » Fax: +49 (3641) 66 88 - 66 « e-mail; info@piezojena.com
http://www_piezojena.com/
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instruction for using
(Read carefully before switching on the powerl)

Safety notices
Some remarks for plezoelectrical actuators:

Actuators are capacitive loads. Do not discharge actuators by short-circuiting the leads. Ensure dielectric strength of
your power supplies, wiring and connectors to prevent accidental arcing.

Abrupt discharging may cause damaging of the stacks.

Attention has to be paid during highly dynamic operation. Piezoceramic siacks are sensitive to tensile forces. De-
pending on amplitude and frequency, internat stress may be induced without external load.

Piezoelectrical actuators such as stacks or various other elements eiectrically work as a capacitance. These ele-
ments are able to store electrical energy over a long time and the stored energy may be dangerous for persons.

Before you begin to work with any piezoelectrical actuating system note:

Connect and disconnect the elements only when the power supply is switched off.

Because of the piezoelectrical effect, piezoactuators can generate electrical charges by changing the mechanical
load or the temperature of the actuator.

Discharge the actuator properly by setting the supplies to zero. If the actuator is disconnected use a resistor for
discharging the actuator.

Do not switch on the power supply, when the actuators are disconnected. Be sure that electrical contact of persons
to the output connectors of the power supply is not possible, when the supply is switched on!

Do not operate in an explosive atmosphere

Do not operate the pc card or piezoelements from piezosystem jena in the presence of flammable gasses or fummes.
QOperation of any electrical instrument in such an environment constitutes a safety hazard.

Do not service or adjust alone

Do not attempt internal service or adjustment unless another person, capable of rendering first aid and resuscita-
tion, is present,

The power supply ENV 40 C (SG, CP) produce voltages up to 180V and currenta up to 40mA
These values can cause danger to your life! Therefore read the installations instructions carefully and han-
dle the power supply only by authorized personal!

plazosystem jena GmbH
Pruessingstrasse 27 « D - 07745 Jena, Germany
Tel.. +49 (3641) 66 88-0 » Fax +489 (3641) 66 88 - 66 * e-mail: info@piezojena.com
http://www. piezojena.com/
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Power supply ENV 40 C (SG, CP)

The power supply system ENV 40 C (3G, CP)was developed especially for one dimensional positioning problems in
optics, laser physics, microbiclogy, machining ... . With an output noise of 3mV and less it is excellent suited for positio-
ning in the sub-pm and nm range.

The system consists of various modules which can combined to your own special system.

The power supply can work as an amplifier via input lines. By this way it is possible to work dynamically with piezoelec-
trical elements.

Control by hand can be realized using a potentiometer.

The present output voltage for the piezoelements will be shown on a display.

The power supply system has an excellent noise behavior which allows fine positioning in the nm range.

technical data E-104-00 (.. 20)
output power 6w

output voltage: -10 to 150V

output current; 40 mA

noise (absolute value): < 5mv

noise (relative value): < 3x10°

modulation input: o+ 10V,

connector. SMB

polarity: positive

manual control: 3/4 turn potentiometer
output connector: LEMOSA; (FFA OS 250.CTAC 32)

dimensions (in mm)
dimensions:

main supply ENT 40/20:

main voltage:

19" module 3 HE 6 TE x 160 mm

110/220V  50/60Hz

{actual value see at the supply and in front of this instruction)

output power:

width of the module:

25W
14 TE

width of the free space for modules (1TE = 5,1mm):

plexosystem jena GmbH

Pruessingstrasse 27 « D - 07745 Jena, Germany
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Functions of the modules:
potentiometer  3/4 turn
It allows manual control of the ampiifier module. By turning the potentiometer a constant output
voltage will given to the piezo actuator. If you are working (=)
simuitaneous with the modulation input, both signals
(OFFSET and modulation signal) will be added. ENV40 C
ON UCL OWL
LEMOSA connector - OUT elele
The piezoelement will be connected (plug LEMOSA OS @ orrser
250.CTAC 32). The output voltage is -10 + 150V.
SMB connection - MON (in the middle) O Hoe
Via this output line, the voltage of the piezoelement can be
controlied. The output voltage will be divided by 10 : 1, so O MON
the voltage range at this line willbe -1 +15V.
We recommend to control the output voltage via this con- O out
nection especially if you work dynamically. Please note the
inner resistance of your measurement system (multimeter). ar (yan
Use only high omic multimeters for measurement to avoid w0 o
failures! LLe]
Using the SG — or the CP — option the MON - cutput show doosndIoop
the signal of the maesurement system. O
SMB connection - MOD (at the Jeft)
This is the input connection for the modulation signal. The
range of the signal should be 0 + 10V. It can be the signal
of a function generator.
red LED - ON After switching on the main supply on the output voltage for the piezo elements will be switched on

with a delay of approx. 0.5 sec. Thus electrical pulses at the output because of the switching can be
suppressed.
If the LED “ON" is illuminated the voltage will be given to the output - the amplifier is ready for work.

red LED - overload - OVL

Attention:

Voltages simultaneously given by the modulation input and by offset potentiometer will be added.
By this way it is possible to generate voltages overcoming >150V. High voltages can damage the
piezo elements. This situation will be indicated by iluminating the red LED OVL- overload.

If you work with high voltages we strongly recommend to use the monitor output for voit-
age control. Please use a high omic measurement system for controling to avoid falsifica-
tion of the monitor output signal!

red LED - underioad - UDL

Voltages simultaneously given by the modulation input and by offset potentiometer will be added.
By this way also negative voitages higher than -10V can be generated. Depolarisation effects of the
piezoelements can be the result of such voltages.

In this situation the LED underload will be iluminated and the voltage will be reduced to -10V.

plezosystem Jena GmbH
Pruessingstrasse 27 « D - 07745 Jena, Germany

Tel. +49 (3641) 66 88-0 » Fax +49 (3641) 66 88 - 66 « e-mail: info@piezojena.com
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Closed loop option

In this unit there is integrated the complete electronic to direct the measurement system so as the electronic for evalua-
tion of the signals from the measurement system (strain gauges).

At the frontside you find the elements:

switch for closed loop - on / off
Using this switch you can realize two operating modes:

ON The module ENV 40 CSG / ENV 40 CCP works in closed loop regime. With the potentiometer, with
the EDA 2/3 and with the modulation input you give a motion. The electronic of the ENV 40 CSG /-
CCP will keep the motion to be constant. If there are changes of the position from outside the pie-
zoelement which will be measured by the measurement system, the closed loop regime will retum
the position in the wanted position.

OFF The measurement system works normally without closed loop. A change in the position will be
measured and will be indicated at the display. But it will not returned to the further position.

connection for measuremant syatem ~ SENSOR
This line is for connecting the measurement systemn integrated in the piezoelectric positioning sys-
tem. Usually plezosystem Jana deliver complete mounted and calibrated systems, the positioning
system will have the matched connector for this line.

ZERQ If you have a display you can shift the zero position by using a fine screw driver. This is convenient
for some applications. The ZERO shift does not influence on the measurement and on the position-
ing system! If you don't have a display, this option not important for you.

fi The time for regulating the closed loop is passed with the specific used piezoelements. It depends
on the special construction and parameters of the element (mass; stiffness, resonant frequency).
Normally the regulation time is set to be 10ms. On the ENV 40 CSG / - CCP you can change the in-
tegration frequency of the PID — controller, and so you can change the time for regulating.

Please note:

As shorter the regulation time, as higher is the danger an oscillation of the plezoelements.

This can destroy the plezoeloment.

The accuracy that can be reached with a closed loop system depends also of the element and also of the environment
conditions.

Using strain gauges we normally reach values of 0,2% and better (related to the full motion). The repeatability is usually
better than 0,1%.

Please note:
Piezoelements and power supplies with closed Joop option are adjusted each to the other. By changing the
slements or modules, the calibration will be lost. Please ask for help if you have such a problem!

plezosystem Jena GmbH
Pruessingstrasse 27 « D - 07745 Jena, Germany
Tel: +49 (3641) 66 88-0 » Fax; +49 (3641)66 88 - 66 » e-mail; info@piezojena.com
http://www. piezojena.com/
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3. Pin Connection X3 (C84)
A c
pin_|signal | description signal | description
1 |GND |[digital ground GND | digitai ground
2 [GND [ldigital ground GND | digital ground
3 |- NC - NC
4 |VCC | +5V/50mA digital VCC | +5V/50mA digital
5 |- NC - NC
8 |+15V | +15V/50mA analogue [+15V | +15V/60mA analogue
7 |- NC - NC
8 [AGND |analogue ground AGND | analogue ground
8 |AGND |analogue ground AGND | analogue ground
10 |- NC - NC
11 {15V |-15V/100mA analogue |-16V | -15V/100mA anafogue
12 IMON_1To JP5: 1-2 MON |To JP5: 34
13 |MON_ [To JP5: 56 MOD |To JP6: 1-2
14 {MOD |To JP6: 3-4 MOD |To JP8: 5-6
15 [SOU  |ToJP7:1-2 SOU |To JPT: 34
16 |SOU  |To JP7: 5-B - NC
17 |- NC - NC
18 |- NC - NC
19 |- NC - NC
20 |- NC - NC
21 |+160V | +160V/50mA analogue | +160V | +160V/50mA analogue
22 |+160V | +160V/50mA analogue | +160V | +160V/50mA analogue
23 |- NC - NC
24 |- NC - NC
25 |- NC - NC
26 |- NC - NC
27 |- NC - NC
28 |- NC - NC
29 |- NC - NC
30 |AGND | analogue ground AGND | analogue ground
31 |- NC - NC
32 |- NC - NC
MON - backside = Uout/10
MOD - backside moduiationinput 0 ... 10V

SOU (source)active low,
- jow MOD, OFFSET on frontside Is used, MOD — backside Is not active

- High MOD MOCD - backside Is used, frontside Is not active

Pruessingstrasse 27 « D - 07745 Jena, Germany

plezosystem jena GmbH
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Instruction for use:

1. general

The power supply should be operated only by authorized personal!
it is not allowed to open the casing of the supply .

At the backside you find the connector for the main.

2. switching on:

At first be sure that the power supply is switched off and the potentiometer of the DC-voltage are in the left position (-10
volt position). Connect the piezoelectrical actuators.

If modulation is necessary connect the input signals {(e.g. of a frequency generator) to the input BNC connectors.

The ENT module should not be switched on within 30 seconds after switched off the device.

Switch on the power supply at the ENT 40/20 module. The LED on the ENT 40/20 will be lluminated. If the output of
the amplifier module is switched on, the "ON” LED at the amplifier modules will be also illuminated.

Hints for using:

if you want to realize positioning with a high resolution in the sub-pym range you should switch on
the supply for about 30 minutes before you start to work!

It Is necessary to work In rooms with constant temperatures, air circulation in the near of your ex-
periment should be avoided!

Please note:
Temperature changes of AT = 5K resuit changes of the length (for 20cm steel) of approx. 20umi!

Please note special characteristics of piezoelectric elements like creep and hysteresis. For more
detailed information read the special chapters of our plezoline or ask our team or your dealer.

output operation

1. control by hand
Turning the potentiometer at the amplifier ENV 40 C (SG, CP) hand, you can realize a fine motion of your
piezoelements. The present output voltage will be indicated at the MON - output.

2. control via modulation Input

With the modulation input, the power supply can work as an amplifier. As it will be given a signal to the
SMB input MOD, this signal will be amplified by 16 times. The maximum input signal of 10V will produce an
output signal of 150V for the piezoelements.

Simultaneously with the modulation signal, the potentiometer on the frontside can be used for offset con-
trol. Both signals will be added.

3. end of work
If you stop with work, set the DC voltage to -10V. All potentiometers should be in their left position! Then
switch off the power supply.

4. before switching on the main supply:

plezosystem Joena GmbH
Pruessingstrasse 27 » D - 07745 Jena, Germany
Tel.: + 49 (3641) 66 88-0 « Fax: +49 (3641) 66 88 - 66 » e-mail: info@piezojena.com
http://www.piezojena.com/
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- all cables connected

- modulation signal is zero

- potentiometer in the left position {zerc position)
5. switching oft

- setting the modulation signal to zero
- tuming the potentiometer to their left position (zero position)

6. problems with the power supply

If the power supply does not work and the display is not iluminated, please control all cables and connec-
tions. Do you switched on the power supply?

If there are any other problems, please contact your dealer or our company!
Do not open the cover of the supply, inside are high voltages which can be dangerous for live.

The power supply should be operated only by authorized personal.

Woe wish you full success with our piezoelectrical system|

plezosystem Jena GmbH
Pruessingstrasse 27 » D - 07745 Jena, Germany
Tel.: + 49 (3641) 66 88-0 » Fax: +49 (3641) 66 88 - 66 » e-mail: info@piezojena.com
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Notes for mounting and use of piezo electrically driven positioning stages

Piezo electrically driven positioning stages are built for high precision positioning.
Pleasa handle careful. Especially for mounting other parts on the top plate. Please
awoid torque forces when fastening screws in order to avoid damage to the actuator.
Please awid tensile forces greater than the given pre-ioad!

Pleasea note, for standard actuators and actuators equipped with strain gauge
sensors, the tolerance of the open loop motion is -10% to +40%. The tolerance of the
capacitance is +/- 20%. The closed loop travel is 80% of the open loop travel.

The resolution is only limited by the noise of the ampilifier, and all given resolution
values are based on measurements with the E-103-18 amplifier.

Standard calibration will be done without any load on the actuator. On customer
request, defined loads (up to the max load) can be calibrated during manufacturing
once to optimize a system. Additional calibration has to be paid by the customer.

The standard cable length is 1m. The vacuum and cryogenic version cable {ength of
the actuatoris 0.6m. The extension cable length outside the vacuum chamber is
1.2m.

The total cable length of actuators equipped with strain gauge feed back sensors is
im.

Actuators equipped with strain gauge feed back sensors and external pre-amplifier —
please see added "E" on the part number - hawve a total cable length of 2m. Asignal
pre-amplifier boxis in line with the cable 0.3m behind the actuator. The size of the
cable boxis BxHx_=12x16x45mm.

Actuators equipped with capacitive feed back sensors have a total cable length of 2m.
Asignal pre-amplifier boxis in line with the cable 0.3m behind the actuator. The size
of the cable boxis {(BxHxXL=55x12x105mm).

For further question please ask us!

piezosystem Jena GmbH piezosystem jena Inc.
Pruessingstr. 27 54 Hopedale St
D-07745 Jena MA 01747

Germany USA

Tel.: +49-{0)3641-6688-0 Tel.: 508-634-6688
Fax: +49-(0)3641-6688-66 Fax: 508-634-6868
info@piezojena.com usa(@piezojena.com

piezosystem jena GmbH
Pruessingstr. 27 » 07745 Jena « HRB Gera 2823 s VAT ID-Nr. DE 150531409
m"eommerﬂ:ank BLZ 820 400 00, KTO 258 4208 « Deutsche Bank BLZ 820 700 24, KTO 531 571 B
Tel + 49 (3641) 66 BB-0 » Fax +49 (3641) 66 88 66 « E-Mail info@piezojena.com » htip.//www.piezojena.com/
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ENV - the modular plug-in-system

The amplifier system ENV is a modular system with a 19" housing.
In special applications it is possible to combine one or more amplifier modules with different

characteristics.

Each amplifier module has its own display which shows the output voltage.

If used with a measurement system and closed loop module, it displays the calibrated motion.
Different modules for closed loop and PC connections are available.

Each ampilifier system consists of at least three modules:
1. the casing; size and type can be changed after customer requirements

2. the ENT module supplies the main voltages for the piezo amplifier module

3. the ENV piezo ampilifier; verifies depending on the requirements of power

On the front side of each module are the input and output connections, the display and the
potentiometer for manual control,

casing

ENT main supply module

N
% .
ENY ampiifier madule /ED.&'-. PCI-Interface madule

special modula

Additional modules can be:
¢ PC interface card EDA for D/A and D/A data transfer

* closed loop sensor modul ER; available for strain gauge and capacitive sensor
systemns

In the casing the ENT and ENY modules can be placed individually. The casing can be
delivered as a 19" rack mount. Depending on the application several amplifier modules can be
combined with one power supply module ENT into one casing.
For each application piezosystem jena provides the most cost effective solution for highest
precision positioning systems.
piezosystem jena GmbH
Prissingstralie 27 » 07745 Jena +« HRB Gera 2823 « VAT ID-Nr. DE 150531409
Konten: Commerzbank BLZ 820 400 00, KTO 258 420 9 « Deutsche Bank BLZ 820 700 24, KTO 531 571 8
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piezosystem jena

COMPETENCE
IN PRECISION

150 V

electronics

series ENV 40

amplifier system for adjustment with
highest resclution

output current 40mA permanent (RS
each channel with separate display 12
excellent signal-to-noise ratio )
protaction circuit for piezoelements | \ \ | v
OEM versions available ‘ -

V£ e

system 40 - adjustment with highest )

resolution S
The amplifier system 40 was developed for static
and low frequency applications. The systemhasvery
low noise characteristics (typ. 0.3 m\rus @500 Hz)
and thus provides resolutions in the nmand sub nm

20 A EGAGOH A0 400600 1 |Hz]
¢ 10 WVHL, PAHL 18720 NV (typ. 6 LF)
1SH G o P 29NV (typ 2,4 4F)

e BEO0 Y, PXY 100 NV, PACTG 12 NV (typ. 1,7 pF)

4 & A0

fange. e BU AU NV, PSH 1 2, PA 8712 NV (typ. 600 nF)
¥ 36,5 Ny {typ. 400 nF)
Mirdaktor (10D nF)
Diagram shows the typical frequency which can be
reached as a function of the capacitance of the
piezoelectic actualor and the drving voltage.
amplifier module
ENV 40 SG
: ENV 40 ENV 40 SG BN %0 caP
part no.: $G-sensor controller|: SAPACILIVE sénsor
‘ E-103-10 E-240-100 . controller
o E-103-60
| module wide 14TE 20TE 20TE
| Qutput power ew 6w W
| output curent (permanent) | 40mA 40mA A0mA
output voltage -10V...+ 150V -10V.. +150V -1V, +150V 10V, +150V
| signal noise {absalute) <Q.4myv <0.4mv <Q.4mvV 200uVvpp
| siqnal noise (relative) < 2x10-5 <2x10-5 <2x10-5 -
| control inout signal Oto 10V BNC 01p 10V, BNC 010 10V. BNG Qlo 10V; BNC
input.impedance 10kChm 10kQhm 10kDhm 10kQhm
| inner impedance 100kOhm 100kObm 100kOhm 100kOhm
display 3.5digits 3.5digits 3.5digits 3.5digits
| DC-offsetsetting............... L. 0 umpolentometer | 10-4umootentiometer 1 10-m i 10w ootedtiometer. |
connactor LEMO 08 250 LEMO QS 250 LEMO 05 302 LEMO OS 250
| monitor outout -1 g 15V, BNC J to 10V; BNC Q1o 10V, BNC 110 15V; BNC
piezosystem jena GmbH

Prissingstrae 27 » 07745 Jena o HRB Gera 2823 « VAT |D-Nr. DE 150531409
Konten: Commerzbank BLZ 820 400 00, KTO 258 420 9 » Deutsche Bank BLZ 820 700 24, KTO 531 571 8
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series EDA

4 channel DAC
8 channel ADC
12 /16 bit resolution

programmable

applications:

PC control of analog ampiifiers
automatic process control EDA 5

The EDA interface modules are universal
I/0 boards designed as a 19" slot card. The
modules provide additionat analog input
and digital I/Os used for recarding
measurement signals or operating
additional electronics. The programming of
special scan functions can be facilated with
additional software.

The main advantages of these modules are
the built-in micro-controller and a free
programmable memory capacity.

The micro-cantroller is capable of input and
output procedures or voltage values
programmed in the memory. The EDA 3
and EDA 5 also have an IEEE 488.2
interface, as well as the RS 232 which is
integrated into all of our EDA interface
boards. The EDA 4 and EDA 5 have the
same resolution of 16bit, the EDA 2 and the
EDA 3 12bit.

universal AD/DA interface boards

8 bit pP, 64 k RAM, 128 k Flash on-board

COMPETENCE
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-

piezo.

EDA 2 ‘EDAY .. | . EDA4 EDAS.
parlno. E-202-20 E-202-30 E-202-40 E-202-50
RS 232G, RS 232, RS 232-C RS 232-C,
type of interfaca 2000 or 19200 | 0 7600 gi% 8600 or 16200 | %0 0L ::$
?r 57600 baud and |EEE ?r 57600 baud and IEEE
488.2 488.2
resolution 12 bit 12 bl 16 bit 18 bit
sample rate 32ksamples/s | 32ksamples/s | J2ksamples’s | 32ksamplas’s
number | dutputs 4 4 4 4
of
anal
g inputs -] 8 ] -]
outputs 8TTL a8TTL 8TTL 8TTL
pu {HCT5T3) (HCT5T3) {HCT573) {HCTS73)
number | 1
of
digital 8 as analog B as analog 4 as analog 4 as analog
inputs | inputs inputs inputs inputs
H programmable | programmable | programmable |programmable
output voltage 0. 10V 0.0V 0. 10V 0..10v
range
modul widih aTE 10TE 8TE 10TE

Prassingstrale 27 « 07745 Jena » HRB Gera 2823 « VAT ID-Nr. DE 150531408
Kenten: Commerzbank BLZ 820 400 00, KTO 258 420 ¢ » Deutsche Bank BLZ 820 700 24, KTO 531 5718

Tel. +40 (3641) 66 88 0 » Fax +49 (3641) 66 88 66 » e-Mail info@piezojena.com «
http://www.piezojena.com/
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PZ 200 OEM

= accurate parallel motion in one direction
because of parallelogram principles

* easy adjustment
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motion without any mechanical play because
of solid state hinges

integrated laver transmission

motion up to 200 pm

easily combined with other piezoslectric
systems (especially xy and tiiting systems)
easily combined with machanical positioning
systems

precision pin holes for accurate adjustment

applications:

Due to the nature of the solid state flexure and paralletogram construction, the
travel of these stages is without mechanical play. A much higher resolution,
achievable with mechanical or electromechanical systems, is possible. The PZ
series stages can be easily combined with XY-elements of the XYZ series or with
lilting piezoelectric modules of the series PSH to give positioning in all degrees of

» fiber positioning, laser

optics
s scanning systems
s micro manipuiation

freedom. Dyamic work is possibie.

The elements of the series PZ can be equipped with measurement systems
(strain gauge or capacitive sensors) that overcorme the effect of hysteresis.

sories PZ OEM PZ 200 PZ 200 8G PZA0D PZ4008G
partno. - unt §-526-00 5-628-01 TR0 [ eBzRl
motion** open loop prn 200 200 400 400
{110%) cloged loop um - - - 320
integrated fesd back systermn - - | staingauge - strain gauge
e load N 100 100 100 100
mex vottage v 150 150 150 150
capacitance each dir. ***(+20%) | _ nF_ 2500 2500 14400 14400
rasolution open loop* nm 03 0.3 0.75 078
ciosed loop” nm - 30 - 75
typ. repeatability nm - a5 - 47
typ. nor-linearity % - 005 - 0.08
resonart frequency Hz 625 626 205 295
sfifress Nigm 0.3 0.3 0.37 0.37
focagenerston | TN 75 75 100 100
dimensions length L mm 50 50 66 66
width B mm 16 18 20 20
heigth H mm 17 17 | 24 24
thread mm Ma-BH x 5 MaBHX5 M4-6H x 8 M4-BH x &
connectar voltage - LEMO 0S5.250 LEMO D5.250 LEMO 08,250 LEMO 05.250
, sensor e mo... | LEMOO0S:304 - LEMO 05304
ﬂh& g 140 165 155 175
*  measurad wilh E-103-18 amplifier
** typical value measured with —10 to +150 Vv
** typical value for small etectrical fetd sirengih
piezosystem jena GrmoH

PrissingstraBe 27 = 07745 Jena s HRB Gera 2823 » VAT iD-Nr. DE 150531409
Konten: Commerzbank BLZ 820400 00, KTO 258 420 9 » Deutsche Bank BLZ 820 700 24, KTO 5315718

Tel. +49 (3641) 66 88 0 » Fax +49 (3641) 66 88 66 » e-Mail info@piezojena.com e

http://www.piezojena.com/
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905nm CW Laser Diode
C86135E
Ths CB6135E CW laser diode is produced

using an advanced MOCVYD growth process NEW
amploying a strained InGaAs active layar which

Description

) . o LIGHT
offers high efficiency and excellent reliability.

The performance of this device benelits from a

single quantum well chip structure combined with

& lateral ridge wave guide. These design features
enhance performance by producing a namow
spactral width, low astigmatism and near

diffraction limited emission.

The CB6135E is offered in a conveniant package Features
outline {Smm CD) which is equipped with an - CW Operation

integral silicon rear facet monitor photediode for
] - Sfrained active layer
precise power cutput control.

- Near diffraction limitad source

Operating Considerations - Operation to 85°C

The laser diode is operated by biasing it in the
Applications

forward direction. Maximum ratings and limiting

values must never be exceeded. This is a class - Point to point data communications

lib laser. - Range finding

Exposure of the dicde to even very brief transisnt
currant spikes can cause catastrophic failure. It is
recommended that the device be protected by
connecting a resistor (5 - 10 Ohms) in saries with

Handling Precautions
the current source.

Adequate heat sinking should be supplied

EGAG Canada is pleasad to consider variations . . o
P to dissipate up to 0.5 Watts. This davice is
in performance and packaging to more fully

. - static sensitive,
address a user's particular application.

INEG=G

OPTOELECTRONICS



Characteristics at 25mW and 25°C

Parameters Symhbol | Minimum | Typical | Maximum | Units
Forward Current I= 75 125 mA
Forward Voltage Vr 1.8 3 v
Centar Wavelength AC BB5 805 915 nm
Spactral Width (FWHM) Ak 0.6 2 nm
Threshold Current Im 46 %
Monitor Current In 7 10 HA
Manitor Bias Vokage Vr -5 45 Volts
Monitor Dark Currant In 0.43 nA
Source Size 1X3 pm
Package Inductance Le 52 nH
Maximum Ratings Limiting Values
Optical Power Po 25 mw
Raversa Voltage Vam 30 v
Storage Temperature Range -85 100 °c
Oparating Temperature Range -40 85 C
Soldaring {Leads only) 5 seconds 200 Lo

Optical Power vs Forward Current at Various
Tempearatures
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Farfiald Em|ssion Pattern (Beam Divergence)

Perpandicular and Parallsl to the Plane of the Junctlon

Retative Radiant intensity (%)
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Monitor Current vs Optical Power
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Spectral Characteristics

Speciral Characteristics
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PINOUT

: 1. LD Cathode ()
2. PDAnode (+)

\.‘_ . 3. Common Case

¥i-FHRm

Dimensions are in mm (inches)

J“\, EBr8 s a registered trademark of EG&G, Inc.

n o
OPTOELECTRONICS £GAG

22001
Al values ara nominal; spectications subjsct o change without notice. Vauxiraul, Quebec J7V 8P7

TEL: 450424-2300
Fax: 450-424-3411
Decamber 9, 1808
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