CW High Power/Brightness
Laser Diodes/Linear Arrays
SDL-2300

UP T0 4.0 WATT CW

HIGH BRIGHTNESS

GaAlAs &
LASER DIODES

High cw optical power and high brightness
are offered by the SDL-2300 Series of laser diodes.
A combination of small aperture and low beam di-

vergence make the SDL-2300 Series the highest
4,3,2,1.2,0.5 W cw Power brightness cw lasers offered by SDL. These prod-

500. 370. 200. 100 and 50 um Aper’[ures ucts are ideal for applications such as:
’ ’ ! solid-state laser pumping
High Efficiency MOCVD Quantum Well Design power-down-a-fiber
Internal TEC Option For Wavelength Control

dey Featurss

free-space communication
beacons and illumination v

High Reliability High brightness and power are achieved by

. . . advanced MOCVD epitaxial semiconductor growth
Open Heat Sink, Window, and Fiber Packages  techniques combined with a broad area lateral in-
. . ) ) dex guided structure. The quantum well active
High Brightness Tapered Fiber Options  layer provides low threshold and high electrical-
to-optical power at small aperture dimensions.

L ]
.
* medical and ophthalmic systems
.

The SDL-2300 Series lasers are partially co- -11|

herent broad area emitters with relatively uniform

emission over the emitting aperture. They operate

in multiple longitudinal modes with spectral width

of about 2 nm. The far field in the plane parallel to

the junction exhibits the complex pattern typical

of broad area emitters and is nearly gaussian in

the plane perpendicular to the junction. Coherence

length is ~0.5 mm. The polarization ratio is ~20:1.

The high efficiency of the quantum well struc-
ture combined with low thermal resistance epi-
down chip mounting and low thermal resistance
packages provide minimum junction temperature
at high optical power. Low junction temperature
and low thermal resistance packages extend life-
time and increase reliability.

Convenient package options such as open
heatsink, window and fiber pigtail output options
allow easy integration into user systems. The 2:1
tapered fiber output P3 option provides a 4X im- i
provement in brightness and efficient coupling
into 50 or 100 um core fiber systems.
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Specifications

(Typical values at 25 °C and 0.6 NA collection optics)
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Laser Diodes/Linear Arrays

Model CW Differential Total Emitting Beam Fiber Fiber Thresheld
Number Cutput Quantum Conversion Dimensions? Divergence Core Dia. Numerical Current
Power Efficiency Efficiency WXH 6,0,0r 0 %] Aperture
(W) (W/A) (%) {prn) (deg FWHM) (um) (A)

30 500 x 1.0 34,12 —_ —

SDL-2380-C 4.0 0.80 (50%)

SDL-2381-P1

0.80 (50%)

il

SDL-2340-C 3.0 0.80 (50%)

 SDL-2341-P1

SDL-2370-C 2.0 0.80 (50%)

SDL-2370-P2

5 . 0.50 (30%

SDL-2360-C 1.2 0.80 (50%)
| SDL-286 '

0.50 (30%

0.50 (30%)

xsxxxgxxxxx sang‘

30 100x1.0 32,12
; o

0.80 (50%)
0.50 (30%)

507
0.50 (30%
: 0 50

0.80 (50%)

1. Featurss commonto all SDL-2300 diodes

include:

a. Duty Factor of 100%.

b. Rise and fall times of 500 ps. (C pkg)

¢.  Spectral width of 2 nm FWHM.

d.  Temperature cosefficient of wavelength is
approximately 0.27 to 0.3 nm/°C

e.  Temp. coefficient of threshold current can
be meodeled as:
Iz = iy O [Tz - Ty Tyl
where T is a device constant of about
160°K.

f. Temperature coefficient of operating cur-
rent is approximately 1.0 % per °C.

Modulation bandwidth of cw laser diodes is
approximately 1 GHz for C package diodes.
H and P package dicdes roll-off at slightly
lower frequencies due to inductance of pins
and internal leads.

Forward Voltage is typically:
Vi= 1.5V+(OpxRS

Wavelength range of SDL-2350, 2360 and
2370 Series laser diodes is 785 to 815 nm.
Wavelength range of SDL-2340 and 2380
Series is 797 t0 815 nm. At purmp
wavelengths 785, 792, 797 and 808 nm, a
tolerance of +3 nm is permitted. The
SDL-2360 and SDL-2370 Series are also

M 4473394 OOOO0330 Ob4 MW

o

available in the wavelength range
830-840 nm =10 nm.

The P3 package includes a tapered fiber
which tapers from a core diameter
matching diode emitting area to an
output core diameter one half of that
dimension. Increased brightness and
ability to couple high power into small
core fiber systems are the result.
(Covered under U.S. Patents
#4,763,975 and #4,6388,884).



SDL-2300 SERIES

CW High Power/Brightness
Laser Diodes/Linear Avrays
SDE-2300

Absolute Maximum Ratings

Operating Series Thermal Recommendead CW Reverse Case Storage Lead
Current Resistance Resistance Case Qutput Voltage Operating Temp. Soldering =
Temperature Power Temp. Range Temp.
(A) (Q) (°C/W) (°C) (W) (volts ) (°C) (°C) (°Cfor5sec)
4 -20 to 30 4.2 -20 to 50 -55to0 80 250
-20t0:30- kv
-20to 30 4.2 -20 to 50 250
£2) i
-20 to 50 -565 10 80 = @
0'to 50 (951060 280 EB
-20 o 50 -55 10 60 =2

-20 to 50
201050

-20to 30
| -2010 30
20 to 30

-20 1o 50
-20/10/50° 7 55t
-20 to 50 -55 to 80
) ... -55t080 L
-20 to . -55 10 80 '
19 " ; o 55680

-55 1o 80

050" =Hb
-20t0 50 -55 to 80
) , e 80
-20 to 50 -55 to 80
-20 to 50 -55to 80
-20.t0 50 6:80,

6. Monitor Photodiode 8. The SDL-2340 and SDL-2380 near field consists of
Sensitivity 0.3 to 10 uA/mW two active segments separated by an isolation space
Capacitance B pf to produce specified aperture. The SDL-2350, 2360
Breakdown Voltage 25V and 2370 near field consists of a singie active segment
Operating Voltage 10V with specified aperture.

7. Thermoelectric Cooler 9. Définition of Part Numbers:

Max. Drive Current
- - P
For 'P” Pkg Lasers 35A SDL-23 X X - (C, H1, H2, P1, P2 or P3 packages)
For SDL-2352-H1 14A L 0 - No Options
Max. Drive Voltage 1 - Monitor Photodiode (MPD)
For “P” Pkg Lasers 8.0V 2 - MPD, TE Cooler
For SDL-2352-H1 45V 4 - 3.0Wcew
Thermistor R @ 25°C 10 kQ 5 - 05Wew
6 - 1.2Wcew
7 - 20Wcew
8 - 40Wcew

M 8473394 0000331 TTY B 8
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Laser Diotles/Linear Arrays

Optical Characteristics

CW OUTPUT POWER (W)
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Light vs. Current Characteristics

SDL-2350 SDL-2360 SDL-2370 SDL-2340 SDL-2380
LIGHT vs. CURRENT LIGHT vs. CURRENT LIGHT vs. CURRENT LIGHT vs. CURRENT LIGHT vs, CURRENT
C,H1 G, Ht, P1 C, H1,P1 c,P1 c,P1
— 1.2 20— 30— 20—
H2, P2 P2, P3 P2,P3
— 0.7 — 12—
15— 2.0
| | | / { [ [ | | i | | I | | {
0 02 04 06 0.8 0 04 08 1.2 16 0 1.0 20 3.0 40 0 15 30 45 6.0 0 20 40 60 80

CURRENT (A)

CURRENT (A)

CURRENT (A)

SDL-2350, SDL-2360 and SDL-2370 Output Characteristics

FARFIELD ENERGY
DISTRIBUTION (C,H1,P1)

FARFIELD ENERGY

DISTRIBUTION (C,H1,P1)

FARFIELD ENERGY
FROM 0.5 NA FIBER

CURRENT (A)

FARFIELD ENERGY
FROM 0.4 NA FIBER

CURRENT (A)

FARFIELD ENERGY
FROM 0.3 NA FIBER

FWHM
=32°

60° FWHM

I I

48° FWHM

35° FWHM

30 15 0 15 30
GJ_ {degrees)

10 5 0 &5 10
9” (degrees)

SDL-2340 and SDL-2380 Output Characteristics

FARFIELD ENERGY
DISTRIBUTION (C,P1)

FARFIELD ENERGY
DISTRIBUTION (C,P1)

FWHM FWHM
=34° =12°

— ]

I T N W T R N
40 20 0 20 40 20 10 0 10 20

0 /| (degrees)

M a473394
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61 | {degrees)

40 20 0 20 40
9 (degrees)

40 20 0 20 40
0 (degrees)

40 20 0 20 40
0 (degrees)

Spectral Characteristic

TYPICAL EMISSION
SPECTRUM

\

—

805

810

815

WAVELENGTH (nm)




Package Specifications

SDL Standard Tolerances: inches: xxx = £0.02
(uniess otherwise specified) xxxx = x0.010

xx = 0.5
xxx = =0.25

c OPEN HEATSINK PACKAGE

P1 HiGH HEAT LOAD (1 W) WINDOW PACKAGE

I 2 e “ogg) - [——— 175 (44.5) —-‘ = 0.18(3.1)DIA
0.09{2.3) . 012(3.0) —» - 1. 61) ey (4 PLCS)
o — | cAsEls . o L s Esen !
| : ANODE(+) | 010 P 1Ay | M3 THO (2 PLGS)
a— 0.0 NOM. (10.0) ——J 0.08 . ;@9 /
©.7) 1 Yo
0.020 1
051 -~ PROTECTIVE TAB L O S
8
. £ Sheete - ooTroT & i / \ R
H 0.750
-8, L‘ﬁﬁﬁ \ ! ’ e //KJ feem
. i
f g
1 0.157 CATHODE 0.12@0)DIA @ X
031 (s.98) LEAD(-} WINDOW | 1
®a ! 1 10 i i
/ 0.50 (12.7) MIN %":5
0.110 (2.80) INSULATOR _/ &4
t STAND-OFF t—
B 0.59 0.10 (2.5). .
i | 0125 ™ {15.0) {7 PLCS) TRR
i @18 HOLE, 0,09 {2.3) DIA 0.42(10.8) 0.90 {22.9) - “_.Ué 0,025 (0.64) SOR
| COUNTERBORE, 0.18 (4.4} DIA LASER OUTPUT FACET ~ (9 PLCS)
WINDOW
e 0.25 (6.4) —a] 0.05 (1.2) DEEP B A AR
Pin1: TEC(~-) Rin6: Thermistor {1)
Pin2: - Pin7: Laser Cathode {~)
Pin Case Ping:  Monitor Photadiode Anode
Pind: LaserAnode{+) P9 Monitor Photodicde Cathode
DETAIL ‘A Pin5: Thermistor(2) Pin10: TEG{+)
H1 0.5 winoow packace P1 HiGH HEAT LOAD (>1 W) wiNDOW PACKAGE
o 176 (@4.5) - - o] 0.16 (4.1) 0IA
012 L og27 [ o8 0.12(3.0) —»} }o- 1,520 (38.61) / {@PLCS)
Al .
3.0 A‘ 7 o '5!7')5%210) __‘ " o1 125 (31.8) —] M3 THD (2 PLCS)
\ ! ¥
0.50 WINDOW I —
2 0.04 (1.0} 0zn 0.10 {2.5) DIA T
e BN — -
- B} LASER Ll & [ 128
i LASER . ouTPUT f @1.8)
I OUTPUT B 1IN A Aaad 9L<_1 '?‘973?,, |
e s " |
WITHIN 0.02 (0.5) 1] 012(3.0)01A ___—] &} ke i
\ OF PACKAGE AXiS . WINDOW Y i
h
:).:)Ao (25.4) _“‘ ‘ T— i o
- 0.03(0.7) | 0.50 (12.7) MIN :}6245)
DEPTH OF LASER ! .
) \ OUTPUT FACET L . T 010 (2.5} e o
0.16 (4.0) DIA = BOLT CIRCLE 259 J 4 PL‘C‘S}‘X | -
2PLCS 050 (12.7) DIA T as0 . U \
042108 — 080 {22.6) ~= e 0.040.(1.02) DIA
- (9 PLCS)
Pint: TEC(+) Buin6: Laser Anode (+), Case WINDOW LASER OUTPUT FACET - § )
Pin2: Thermistor (1} Pin6:  Monitar Photodiode Anode 3 DEPTH 0.025 {0.64)
Pin3: Themnistor (2) Pin7:  Monitor Photodiode Cathade . TEC(-) Pin6: Thermistor (1}
Pin4: LaserCathode(-)  PinB: TEC(-) e s - Pin7: Laser Cathode (-

- Case Pin8: Monitor Photodiode Anade
Laser Anode (+)  Pin%:  Monitor Phatodiade Gathods

: Thermistor {2)  Pin 10: TEC (+)

LASER

DETAIL 'A'

HZ TO-3 FIBER PIGTAIL PACKAGE

up 0.0,
0.75 (19.0)

042 —=f 0.27
B0 l ®7
.50
200400 (127)
™ LOOSE TUBE
STRAIN RELIEF
——
=
—
pu—
FIBER
1.00 {25.4} PIGTAIL
ola
\
0.16 (4.0) DIA -/ ‘= BOLT CIRCLE |—_ “?&fgﬂ) 7 METER (MIN}
2PLCS 0.50 (127} DIA
: TEC(+) Pin5: Laser Anode ( +), Case
Thenmistor {1 ) Pin8:  Monitor Photodiode Anode
Thermistor (2) Pin7:  Monitor Photodiods Cathode

Laser Cathode (=)  Pin& TEC(-}

| 4473394 0000333 877 W

P2, P3 1iGH HEAT LOAD FIBER PACKAGE

— ‘g‘gg) - 1 METER. (MIN —-i 1.75(44.5) —n 0,16 (4.1} DIA
o »i 052 012(30) — fo- 1,520 (38.61) —— = (4 PLCS)
T 157 ! 1.25(31.8) ~» - M3 THD (2 PLCS)
e | ,
I d ~
I T s
OLl?TSPEST i | B8
X PPV Al o
* 7 + ¥ 19.08)
.. FIBER :
PIGTAIL L‘T & x
LOOSE TUBE 1
STRAIN RELIEF ) 10 T
50 025
127} MIN 6.4)
0.59 0.10 (2.5) ] Fe
T s (7 PLCS)

042 {10.8) - = 0.90 (22.9) -~ 2.025 (0.64) SOR
8 PLCS)
Pin1: TEC(-) P& Thermistor (1)
Pin2 - Pin?7: Laser Cathado { -]
Ping: Case Pin 8 Monitor Photodioda Anode
Pin4: LaserAnode(+) Pin9 Monitor Photodiode Cathods

Pin5: Thermistor{2)  Pin10: TEC(+)

GW High Power/Brightness
Laser Diodes/Linear Arrays

SDL-2300
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Laser Dipdes/Lingar Arrays

SDL-2300 SERIES

Safety And Operating Considerations

The laser light emitted from this laser diode is
invisible and may be harmful to the human eye.
Avoid looking directly into the laser diode, into
the collimated beam along its optical axis, or
directly intc the fiber when the device is in op-
eration.

CAUTION: THE USE OF OPTICAL INSTRU-
MENTS WITH THIS PRODUCT WILL IN-
CREASE EYE HAZARD.

Operating the laser diode outside of its maxi-
mum ratings may cause device falure or a
safety hazard. Power supplies used with the
component must be employed such that the
maximum peak optical power cannot be ex-
ceeded.

CW laser diodes may be damaged by exces-
sive drive current or switching transients.
When using power supplies, the laser diode
should be connected with the main power on
and the output voltage at zero. The current
should be increased slowly while monitoring
the laser diode output power and the drive cur-
rent.

Device degradation accelerates with increased
temperature and therefore careful attention to
minimize the case temperature is advised. For
example, life expectancy will decrease by a
factor of four if the case is operated at 50 °C
rather than 30 °C.

A proper heat sink for the laser diode on a
thermal radiator will greatly enhance laser life.
Firmly mount the laser on a radiator having a
thermal impedance of less than 0.5 °G/W for
increased refiability.

ESD PROTECTION — Electro-static dis-
charge is the primary cause of unexpected la-
ser diode failure. Take extreme precaution to
prevent ESD. Use wrist straps, grounded
work surfaces, and rigorous anti-static tech-
niques when handling laser diodes.

21 CFR 1040.10 Gompliance

Because of the small size of these devices, each of the labels shown is attached to the individual shipping
container. They ars ilustrated here to comply with 21 CFR 1040.10 as applicable under the radiations con-
trol for health and safety act of 1968.

SERIAL NUMBER IDENTIFICATION LABEL

SDL, INC. }

SAN JOSE,CALIFORNIA 96134 U.S. A

MODEL: SMN:
MANUFACTURED:
WAVELENGTH: | op:

This laser product complies with 21 CFR 1040 as applicable

OUTPUT POWER DANGER LABELS

INVISIBLE LASER RADIATION®

INVISIBLE LASER RADIATION® INVISIBLE LASER RADIATION*

AVOID EVE OR SHIN EXPOSURE T0 AVQID DIRECT AVOID DIRECT
DREET DR SCATTERED RADIATION EXPOSURE TO BEAM EXPOSURE TO BEAM
GadlAs Diods CW 8 Wmax. GaAlAs Diode CW S W max" GadlAsDiode  1W Avg™
GLASS IV LASER PRODUCT CLASS 11l B LASER PRODUCT CLASS lll 8 LASER PRODUCT
*SEE MANUAL 310 'SEE MANJAL ™Over 3 40* Divergence Angle 3089 SEE MANUAL ""Overa o Dnergence Angle 3037

SDL-2340, 2370, 2380 SDL-2360 SDL-2380

PACKAGE APERTURE LABELS

Laser
Radiation -

INVISIBLE LASER
RADIATION IS EMIT-
TED AS SHOWN.

INVISIBLE LASER
RADIATION IS EMIT-
TED AS SHOWN.

3050

Radiation

INVISIBLE LASER
RADIATION 1S EMIT-
TED AS SHOWN.

INVISIBLE LASER
RADIATION IS EMIT-
TED AS SHOWN.

Laser
Radiation

"P2" or "P3" PACKAGE DIODES

INVISIBLE LASER
RADIATION IS EMIT-
TED AS SHOWN.

"H2" PACKAGE DIODES

6 M 8473394 0000334 703 W




