QUBIG

Test Data Sheet

PM9 - SWIR

(EO-T1490T3-IR3)
S/N:

Resonant electro-optic phase modulator
with
- tunable resonance frequency
- thermal crystal mount

RF properties Value Unit
Resonance frequency: fo 1) 1.43-1.55 MHz
Preset frequency: fset 1) ~1.49 GHz
Bandwidth: Av 2.7 MHz
Quality factor (BW): Q 544

Required RF power for 1rad @ 3um 2) 435 dBm
max. RF power: RFmax3) 10 W

Optical properties

EO crystal LT

Aperture 3x3 mm?
Wavefront distortion (633nm) N6 nm
recommended max. optical intensity (3pum) <1 W/mm?
AR coating (Ravg<0.5%) 2500 - 4000 nm

Dat22.3°C 2 with 50Q termination 3 no damage with RFi, < 12W

Empowering Laser Technologies



Measured modulation

Fig. 1: Oscilloscope trace Fig. 2: Carrier/sideband ratio
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Fig.1: Recorded oscilloscope trace retrieved from a test setup as
illustrated below. 140
Fig.2: Squared absolute values of first-kind Bessel functions vs. 438
modulation depth. Vertical lines reveal the ratio between the 20 136
carrier |Jo]2and the ith sideband |Ji|2 at a specific . 34
Fig.3: Dependency between RF amplitude and modulation depth —132
for different wavelengths. Points on the curve allow to retrieve ] 38
either the required RF amplitude for a specific/desired 8 or the 124
max. achievable modulation depth for a given/available RF power. ) L 88
.0
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Table 1: Expected RF-amplitude/-power values and conversion 0.0 0.5 1.0 15 2.0 2.5 3
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 (8=1rad)
provided in the table. Fig. 3: RF—signal amplitude vs. modulation depth
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Test setup

EOM Oscilloscope




Resonance characteristics

EOM

+45° -45°
laser M A (A Tranemisel
_I o o ransmission
u |L| Vector
Glan-Thompson Glan-Thompson PD
‘ Polarizer Polarizer Network
Analyzer
1 Return
Trcl S11 dB Mag 7 dB/ Ref-30 dB Calint 1 Trc3 S21 dB Mag 5 dB/ Ref-65 dB Cal int 2
M1 1.491720 GHz -53.1799 dB
M2 1.490400 GHz -54.1799 dB
, *M3 1.493144 GHz -54.1799 dB
M 3 WV 1.491772 GHz 53.2232 dB
M1 1.491860 GHz -54.1439 dB
M2 1.491860 GHz -54.1439 dB
-30d8 M3 1.493015 GHz -10.0682 d§'65 ds <
M4 1.491860 GHz -54.1439 dB

Ch1 Center 1.49126 GHz Pwr 0 dBm Bw 10 kHz

Trc9

S11 Smith 200 mU/ Ref 1 U Calint

Span 100 MHz

3

M1.1.491540 GHz 49319 Q

Ch1 Center 1.49126 GHz Pwr 0 dBm Bw 10 kHz

§9.479 Q
11.258 pF
47325 Q

j47.366 Q

2.255 pF
52.493 Q
j33.767 Q

3.600 nH
49.447 Q
§7.158 Q
14.906 pF

Span 100 MHz

Quality Factor (3dB) 243.857 U
Quality Factor (BW) 543.585 U

andpass Ref to Max Tr
Bandwidth 2.744261 MH
Center 1.491772 GHz
Lower Edge 1.490400 GHz
Upper Edge 1.493144 GHz

Loss 53.1799 dB
Ch1. Center 1.49126 GHz Pwr 0 dBm Bw 10 kHz Span 100 MHz
Trc10 S21 Phase 50°/ Ref 0° Calint 4

M1 1.491540 GHz -82.08 °
M2 1.490226 GHz -60.31 °

Ch1 Center 1.49126 GHz Pwr 0 dBm Bw 10 kHz

Span 100 MHz

Tuning performance

MAX resonance frequency fo max 1553 MHz fOmax |
MIN resonance frequency fomin 1433 MHz

number of turns Nmax 6

counter clock-wise turns _ higher fo ¢

clock-wise turns lower fo | 0 |

Attention:
No upper stop!!

————————— (# of turns: ccw ) ————-> Nmax



