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Empowering Laser Technologies

Test Data Sheet

PM-K39/41_K3

(old: EO-K39/K41K3-

S/N:

VIS)

Double Resonance electro-optic phase modulator

with

- tunable resonance frequencies
- thermal crystal mount

M2

M1 443.360000 MHz -22.7220 dB
*+M2 241991105 MHz -18.8655 dB

M1

o

N

RF properties R1 R2 Unit
Resonance frequency: fo 1) 222-272 | 382-531 MHz
Preset frequency: fset 1) 241 441 MHz
Bandwidth: Av 2.1 3.4 MHz
Quality factor: Q 115 130

Required RF power for 1rad @ 767nm 2) 29.5 31.8 dBm
max. RF power: RFmax3) 2 w
Optical properties

EO crystal KTP

Aperture 3x3 mm?2
Wavefront distortion (633nm) N8 nm
recommended max. optical intensity (767nm) <10 W/mm?
AR coating (R<0.5%) 390-780 nm

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



Resonance characteristics of R1

EOM

Pwr 0 dBm Bw 10 kHz

Ch1 Center 241 MHz Span 100 MHz

Ch1 Center 241 MHz

+45° - 45°
laser M A 1 I E—
| , i - ransmission
|L| Vector
Glan-Thompson Glan-Thompson PD
. . Network
Polarizer Polarizer
Analyzer
»| Return
Test setup e RF sweep
Trcl S11 dB Mag 5 dB/ Ref-15 dB Cal int 1 Tre2 S21 dB Mag 5.5 dB/ Ref -32.5 dB Calint 2
Bandpass Ref to Max  Track M1 241.000000 MHz -16.9767 dB
Bandwidth 2.128502 MHz M2 239.908679 MHz -19.9467 dB
Center 240.970580 MHz M3 242.037181 MHz -19.9467 dB
Lower Edge 239.908679 MHz *M4 240.970580 MHz -16.9962 dB
I Upper Edge 242.037181 MHz 3
Quality Factor (3dB) 112.474 U
Quality Factor (BW) M2 v
Loss 16.9767 dB
-15 dB +-32.5dB -
4
1 M1 241.000000 MHz -31.8148 dB
M2 239.908679 MHz -3.1160 dB
M3 242.037181 MHz -3.2206 dB
M4 240.970580 MHz -27.4856 dB
Ch1 Center 241 MHz Pwr 0dBm Bw 10 kHz Span 100 MHz  Ch1 Center 241 MHz Pwr 0 dBm Bw 10 kHz Span 100 MHz
Trc3 S11 Smith 200 mU/ Ref 1 U Cal int 3 Trcd S21 Phase 31°/ Ref-45° Calint 4
1241.000000 MHz 50.273 Q M1 241.0 00 MHz -70.76 °
j2.559 Q M2 239.9 79 MHz -24.71 °
2 14690 nH M3 242.0 81 MHz -116.61 °
M2 2B9.908679MHz 40.526 Q M4 80 MHz -69.12 °
j87.380 Q
\  %/57.968 nH
242.037181 MHz 10.393 Q
SN j17.955 Q °
11.807 nH 45 <
M4, 240.970580 MHz 52.966 Q
- j3.280 Q
2.166 nH

Pwr 0 dBm Bw 10 kHz Span 100 MHz

Tuning performance of R1

MAX resonance frequency fomax 272 MHz O
MIN resonance frequency fomin 222 MHz
number of turns Nimax 6
counter clock-wise turns higher fo t
clock-wise turns lower fo | Attention:

No upper stop!!
- actuate tuner carefully with supplied tuning tool
- tuner might not be perfectly perpendicular
- there might be no hard upper or lower stops (!) Omin

o - (# of turns: ccw ) ———- > Nmax



Measured modulation for R1

Fig. 1: Oscilloscope trace Fig. 2: Carrier/sideband ratio
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Fig.1: Recorded oscilloscope trace retrieved from a test setup as ) gg
illustrated below. 1 5
Fig.2: Squared absolute values of first-kind Bessel functions vs. 4124
modulation depth. Vertical lines reveal the ratio between the :%%
carrier |Jo]2and the ith sideband |Ji|2 at a specific B. 120
Fig.3: Dependency between RF amplitude and modulation depth -118
for different wavelengths. Points on the curve allow to retrieve :}2
either the required RF amplitude for a specific/desired B or the :31
max. achievable modulation depth for a given/available RF power. Y A
Table 1: Expected RF-amplitude/-power values and conversion 0.0 05 1.0 15 2.0 25 3.0
factors for the required wavelength at the reference modulation Modulation 3 [rad]

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. Fig. 3: RF—signal amplitude vs. modulation depth
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Resonance characteristics of R2

Ch1 Center 441 MHz Pwr 0 dBm Bw 10 kHz Span 100 MHz

Trc3 S11 Smith 200 mU/ Ref 1 U Cal int 3

56.874.0
6.379 O
56:595 pF
0 MHz 281.121 Q
75.188 O
27.246 nH
17.483 Q
42313 Q
15.215 nH
53.609 Q
§3.695 O
97.687 pF

M1 440.840000 MHz

439.21028

442.60M%4 MHz

440.906437 MHz

Pwr 0 dBm Bw 10 kHz

Ch1 Center 441 MHz Span 100 MHz

Ch1 Center 441 MHz

+450 EOM - 45°
laser M A (1 I E—
_l = = ransmission
u |L| Vector
Glan-Thompson Glan-Thompson PD
. . Network
Polarizer Polarizer A
nalyzer
»| Return
Test setup D RF sweep
Trcl S11 dB Mag 5.5 dB/ Ref -22.5 dB Cal int 1 Tre2 S21 dB Mag 4.5 dB/ Ref -37.5 dB Calint 2
Bandpass Ref to Max  Track M1 440.920000 MH
MM Bandwidth 3.382178 MHz M2 439.241217 MH
Center 440.929063 MHz M2 M3 442.623395 MH
Lower Edge 439.241217 MHz M3 M4 440.929063 MHz -
Upper Edge 442623395 MHz
Quality Factor (3dB) 129.694 U
Quality Factor (BW}) 130.368 U
Loss 22.8079 dB
-22.5 dB 4 437548 <
M1 441.000000 MHz -45.8247 dB /
4 M2 439210260 MHz  -2.9044 dB
M3 442.609164 MHz -3.4789 dB :
* M4 440.906437 MHz -26.1029 dB

Pwr 0 dBm Bw 10 kHz Span 100 MHz

Trcd S21 Phase 50°/ Ref 0° Calint 4
M1 440.840000 MHz 79.54 °
M2 439.210260 MHz 123.00 °
2 M3 442.609164 MHz 29.73 °
M4 440.906437 MHz 77.14 °

4

3

OO

Ch1 Center 441 MHz

Tuning performance of R2

T—

Pwr 0 dBm Bw 10 kHz Span 100 MHz

MAX resonance frequency fomax 531 MHz O
MIN resonance frequency fomin 382 MHz
number of turns Nimax 6
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
- there might be no hard upper or lower stops (!) Omin

o - (# of turns: ccw ) ———- > Nmax



Measured modulation for R2

Fig. 1: Oscilloscope trace Fig. 2: Carrier/sideband ratio
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Fig.1: Recorded oscilloscope trace retrieved from a test setup as —429
illustrated below. E 58
. . . 427
Fig.2: Squared absolute values of first-kind Bessel functions vs. 126
modulation depth. Vertical lines reveal the ratio between the a%
carrier |Jo]2and the ith sideband |Ji|2at a specific . ] 2o
Fig.3: Dependency between RF amplitude and modulation depth 120
for different wavelengths. Points on the curve allow to retrieve ] g
either the required RF amplitude for a specific/desired B or the e
max. achievable modulation depth for a given/available RF power. Y A g
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 Modulation 3 [rad]

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. 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)

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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& M4x0.7 (max. 5mm) /o

mounting option
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Note 2: crystal aperture is 3x3mm. 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

AN
Frequency tuning
R1
Tested by: Tel: +49 89 2302 9101 Qubig GmbH
Fax: +49 89 2302 9102 Balanstr. 57
eMail: mail@qubig.com 81541 Munich

web: www.qubig.com Germany
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