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" Photodigm Inc.

Founded as a Texas Corporation by CEO John Spencer and CTO Gary Evans in early 2000
We aimed at opportunities with single frequency lasers.
Received NSF Phase I1B and Texas ETF grants to support commercialization

As part of a reorganization in 2010 to provide clear market focus on identified
markets. Clinche posmon as leadi er of spectroscopic lasers; OEM
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New Applications Require New Lasers
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Single Frequency Laser Products

N

Broad-area DBR laser

)

MOPA DBR laser

> 500 mW!1

)

Tapered w large aperture

> 200 mW1

)

High-power VT100, VT150
/

Standard V75, V100, V150

80 — 400 mW!

)

Low-power high-efficiency

Confidential

10-20 mW

120 - 500 mW!

Available wavelengths:
- D, and D, of K, Rb and Cs
- He*

-760 nm to 1100 nm

o

1) Depending on the wavelength

>1W?
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Single-mode typical cw output

Emission Slope efficiency power (mW)
wavelength (nm) (W/A) - c i
1083 0.85 - 400 500
1064 0.72 - 400 500
976 0.72 - 250 400
920 0.68 - 200 300
852/895 0.85 <50 120 280
780/795 0.74 <50 80 180
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Photodigm’s V100 DBR lasers

Two 852nm DBR Lasers: Hetrodyne Beat Note (bw=30kHz)

Power Normalized Lorentzian
I Gaussian + Lorentian
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Frequency (MHz)

Estimated linewidth?! is 600 kHz
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Hyperfine structure! of Rb

" 1Data provided by Vescent Photonics



55 K R

Wave SiERy Applications Customers
(hm)
1083 He magnetometer, lung imaging Medical, Defense
1064 / 976 | Frequency doubling, YAG replacement, Defense,
920 Frequency stabilized Er/Yb pump source Industrial
852 / 895 Cs absorption spectroscopy; atomic clocks,
Terahertz spectroscopy .
Communication,
780 Rb absorption spectroscopy; atomic clocks, | uUniversities, and
785/795 Raman spectroscopy Research Centers
767 /770 | K absorption spectroscopy; atomic clocks
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.. fast pulsing i

Pulse Width
< 100 ps
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Spectral Width
<0.25 nm

Time (nsec)
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\V
" Temperature and Current Tuning
i 5 AT FEL AL T 1 AR 2L

Wavelength Temperature Tuning Rate Current Tuning Rate
[nm] [A/°C] [GHz/°C] [A/mA] [GHz/mA]

780/ 795 0.60 B 30 ) 0.026 1.3

B
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\\/
~ ... long lifetime #&KffE % é

Operating Operating

Power Temperature RLLE

Wavelength

780nm 60mwW 25°C 54,400hrs
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Deterministic
Power
requiremant .mg&mh Monolithic wavelength behavior
g il over lifetime
VCSEL b B Th 2B
VBG-LD i HH 28 R K
TR,
ECDL XSS
DEB TEAE FH 75 A HR R K A
BK, 2P,
) || JEHEZIAE A, PRAUELE BEN Far K
DBR 20-500mW [ Ze560.5-1 MHg| ~pty oy B 7 B B
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B BN
Package Thermo- Fiber
Type electric Cooler | Coupled
CoS no no
C-mount no no
SOT-9 no no
TO-8 yes no
Butterfly yes yes
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TOSA Mercury Package

0.26cms

Designed for OEM use:

*High power handling .
*Low thermal mass S
*High speed modulation '

*<0.5 cms- volume
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wavelength scanning
by current ramping

l Current | feedback PID .
source signal controller [*=;
- >t
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2z A - Materials Characterization

Sequentially Shifted Excitation Raman Spectroscopy
improves accuracy in Raman materials analysis
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Sz A : Biological Imaging
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Probing the biological
window between 800nm
and 1000nm

-+— NIR window —»
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Photoacoustic tomography 3-8 | _,’/\u..m,,..k
Speckle imaging ' -
Deep tissue optical coherence
tomography

Deep tissue blood perfusion
monitoring v .




SzA ;. Industrial Processing

Picosecond Pulsed

b Lasers
’: ‘f _"’ ’ osLOW
% ’ yyed AU oscene® spect
5 by "‘. | (\me_\)\eso
%‘oi.’s,‘..:-."; Seed Laser at 1064nm
Photodigm 'y RS 125
F el 1064 nm DBR with Highland

Technology pulser board for
seeding fiber amplifier with
sub-100 psec pulses for
laser ablative hole drilling

95 ps FWHM OPTICAL PULSE
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ALA : Environmental Monitoring

. . 02 Spectrum around 760 nm
. Differential

Water Vapor Comparisons

September 26, 2012 12:47 UTC Abso rptiO N

—Radiosonde

LIDAR (DIAL)
for measuring
water vapor
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L2 Coln Long Path Length
e SLCEEHERE 02 Absorption.
gl e Photodigm DBR

| | NEAB\ lasers have the
AKIRERI: 828.1nm _
i/ power to perform in

Dusty combustion
chambers. &%



