Empowering Laser Technologies

Test Data Sheet

PM-I.iG/'7_L3
(old: EO-Li6/Li7L3-NIR)
S/N:

Double Resonance electro-optic phase modulator
with
- tunable resonance frequencies
- thermal crystal mount

RF properties R1 R2 Unit
Resonance frequency: fo 1) 195-280 | 695-1023 MHz
Preset frequency: fset 1) 228 813 MHz
Bandwidth: Av 1.2 35 MHz
Quality factor: Q 190 232

Required RF power for 1rad @ 671nm 2) 24.6 30.1 dBm
max. RF power: RFmax3) 2 w

Optical properties

EO crystal LN

Aperture 3x3 mm?2
Wavefront distortion (633nm) N6 nm
recommended max. optical intensity (671nm) <1 W/mm?
AR coating (R<0.5%) 630-1200 nm

1 at 24.3°C 2 with 50Q termination 3)no damage with RFin < 3W




Resonance characteristics of R1
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Tre23 S11 dB Mag 5 dB/ Ref-20 dB Cal int 1 Trc25 S21 dB Mag 5 dB/ Ref -35 dB Cal int 2
Bandpass Ref to Max Track MHz -18.5884 dB
Bandwidth 1.207669 MHz 7 MHz -21.5884 dB
Center 2 341 MHz 37228.447976 MHz -21.5884 dB
Lower Edge 2 40307 MHz *M4 227.843341 MHz -18.5974 dB
Upper Edge 228.447976 MHz
Quality Factor (3dB) 188.664 U
Loss 18.5884 dB
M1 227.844000 MHz -36.3849 dB
M2 227.844000 MHz -36.3849 dB
-20dB WS 537 84000 TiHs 56 3846 Grd-35 0B <
M4 227.842422 MHz -36.1501 dB
3
Ch1 Center 227.85 MHz Pwr 0 dBm Bw 10 kHz Span 30 MHz ~ Ch1 Center 227.85 MHz Pwr 0 dBm Bw 10 kHz Span 30 MHz
Trc26 S11 Smith 200 mU/ Ref 1 U Cal int 3 Trc27 S21 Phase 24°/ Ref-60° Cal int 4
227.826000 MHz  53.040 Q M1 227.826000 MHz -54.42 °
-j848.260 mQ M2 227.242986 MHz -12.66 °
2 823.546 pF M3 228.443439 MHz -100.60 °
242986 MHz ~ 38.639 Q P M4 227.842422 MHz -55.95 °
I j79.109 Q
. .55.406 nH
8.443439 MHz 9.934 Q
j13.581 Q 4
’ - 9.461 nH -60° |
M4 227.842422 MHzZ  50.340 Q
§1.517 Q 13
460.527 pF
Ch1 Center 227.85 MHz Pwr 0 dBm Bw 10 kHz Span 30 MHz  Ch1 Center 227.85 MHz Pwr 0 dBm Bw 10 kHz Span 30 MHz
Tuning performance of R1
MAX resonance frequency fomax 280 MHz
fomax
MIN resonance frequency fomin 195 MHz
number of turns Nmax 10
counter clock-wise turns X higher fo
clock-wise turns X lower fo | Attention:
No upper stop!!
- actuate tuner CAREFULLY with supplied tuning tool
- tuner might not be perfectly perpendicular
. i ]
there might be no hard upper or lower stops (!) Omin




Measured modulation for R1

Fig. 2: Carrier/sideband ratio
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Fig. 1: Oscilloscope trace
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Table 1: Expected modulation

Fig.1: Recorded oscilloscope trace retrieved from a test setup as
illustrated below.

Fig.2: Squared absolute values of first-kind Bessel functions vs.
modulation depth. Vertical lines reveal the ratio between the
carrier |Jo]2and the ith sideband |Ji|2 at a specific B.

Fig.3: Dependency between RF amplitude and modulation depth
for different wavelengths. Points on the curve allow to retrieve
either the required RF amplitude for a specific/desired B or the
max. achievable modulation depth for a given/available RF power.

Table 1: Expected RF-amplitude/-power values and conversion
factors for the required wavelength at the reference modulation
depth of 1 rad. Note: Experimentally recorded modulation depth
displayed in Fig.1 might vary from the respective values (B=1rad)
provided in the table.
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Fig. 3: RF—signal amplitude vs. modulation depth
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Resonance characteristics of R2
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Tre23 S11 dB Mag 3.5 dB/ Ref -15.5 dB Cal int 1 Trc25 S21 dB Mag 5 dB/ Ref -50 dB Cal int 2
Bandpass Ref to Max Track M1 813.168000
Bandwidth 3.481827 MHz M2 811.314620
Center 813.053670 MHz Ma M3 814.796347 MHz -36.3674 dB
Lower Edge 811.314620 MHz M4 813.053670 MHz -33.4889 dB
Upper Edge 814.796447 MHz
Quality Factor (3dB) 233514 U
Loss 33.3614 dB
r'{
M1 813.072000 MHz -30.0459 dB
M2 813.072000 MHz -30.0459 dB
-155d8 M3 813.072000 MHz -30.0459 dﬁ'“ﬁo ds <
M4 812.613566 MHz -12.0103 dB
M2
L 2
Ch1 Center 812.64 MHz Pwr 0 dBm Bw 10 kHz Span 80 MHz  Ch1 Center 812.64 MHz Pwr 0 dBm Bw 10 kHz Span 80 MHz
Trc26 S11 Smith 200 mU/ Ref 1 U Cal int 3 Trc27 S21 Phase 50°/ Ref 0° Calint 4
M1 812.736000 MHz 45.692 O
17.852 Q
10.969 pF M2
M2 818.841620 MHz 40.493 Q
-j110.999 Q
1.768 pF 3
2 2
3 814350 Ng ?i%‘;g M1 812.736000 MHz 91.38 °
s M2 810.841620 MHz 133.49 °
14,522 nH (° ozl
| 613 45254 O %
428191 Q *M4 812.613566 "
8.096 pF
Ch1 Center 812.64 MHz Pwr 0 dBm Bw 10 kHz Span 80 MHz  Ch1 Center 812.64 MHz Pwr 0 dBm Bw 10 kHz Span 80 MHz
Tuning performance of R2
MAX resonance frequency fomax 1023 MHz f0
max
MIN resonance frequency fomin 695 MHz
number of turns Nmax 10
counter clock-wise turns X higher fo
clock-wise turns X lower fo | Attention:
No upper stop!!
- actuate tuner CAREFULLY with supplied tuning tool
- tuner might not be perfectly perpendicular
. i ]
there might be no hard upper or lower stops (!) Omin




Measured modulation for R2

Fig. 1: Oscilloscope trace Fig. 2: Carrier/sideband ratio

1l L = s BN M- -0 11
S Bessel Fct.
fo =813.MHz - — ol®  Jos
g 0.75L B =099rad |l ,
5 o A =671Am — |l s £
d O R T et 106 -G
£ 45| REn=300dEm po — 12l £
> Soon o =
e - .
'E ........................................................... 0.4 T‘_)
025 F i
= e e 10.2
0 -k s A o : 10
H H H H H H !
500 500 00 05 10 15 20 25 30
Modulation frequency [MHz] Modulation depth 3 [rad]
Table 1: Expected modulation
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Fig.1: Recorded oscilloscope trace retrieved from a test setup as 127
illustrated below. 126
Fig.2: Squared absolute values of first-kind Bessel functions vs. :52
modulation depth. Vertical lines reveal the ratio between the AEZ
carrier |Jo]2and the ith sideband |Ji|2at a specific . 7 %o
Fig.3: Dependency between RF amplitude and modulation depth :18
for different wavelengths. Points on the curve allow to retrieve +116
either the required RF amplitude for a specific/desired B or the L :é?’
max. achievable modulation depth for a given/available RF power. ol e 3%0
Table 1: Expected RF-amplitude/-power values and conversion 0.0 0.5 1.0 15 2.0 25 3.0
factors for the required wavelength at the reference modulation .
depth of 1 rad. Note: Experimentally recorded modulation depth Modulation 5 [rad]
displayed in Fig.1 might vary from the respective values (B=1rad)
provided in the table. Fig. 3: RF—signal amplitude vs. modulation depth
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Handling instructions

- Input laser polarization must be aligned with respect to the white markers on the housing

- Please handle device carefully. Avoid shock. Don't drop.

- After turn on the resonance frequency might drift slightly with applied RF power. Please compensate by
tuning the RF drive frequency until steady-state (~min).

- Slight angle adjustment can reduce unwanted residual amplitude modulation (RAM)

/ Frequency tuning
g o

¢

Package drawing

— 31,5 Markers denote
Laser Polarization
M4x0.7 (max. 4mm) | (linear!)

mounting option L 20

Note 1: mounting screws (M4x0.7)
must not exceed 4mm length.
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Use this side for heat sinking

| QUBIG
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mounting option
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Note 2: crystal aperture is 3x3mm.

20

RF in (SMA)

M4x0.7 (max. 4mm) Frequency tuning
mounting option .
R2 Attention!!

O,/ - use only supplied tuning tool

- actuate tuner carefully

- do not apply too much pressure or torque

- keep tuning tool coaxial

- tuner might not be perfectly orthogonal to box

Frequency tuning

R1
Tested by: Tel: +49 8642 2449064 Qubig GmbH
Fax: +49 8642 2447063 Greimglstr. 26
eMail: mail@qubig.de 83236 Ubersee

web: www.qubig.com Germany
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