


































































































































































































MCT2

TYPICAL ELECTRO-OPTICALCHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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OPERATING SCHEMATICS
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Modulation Circuit Used to Obtain Output vs Frequency Plot Circuit Used to Obtain Switching Time vs Collector Current Plot
NOTES
1. The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with
Vce at 10 volts.
2. The frequency at which the time averaged sinusoidal current ratio is half the direct current value.
3. Rise time t,/ is the time required for the collector current to increase from 10% of its final value, to 90%.
Fall time (t¢) is the time required for the collector current to decrease from 90% of its initial value to 10%.

SPECIFICATIONS MAY CHANGE LITHO IN USA © MONSANTO COMPANY 50K 3/1 ESP37
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PRODUCT DESCRIPTION

The MCT4 is a standard four-lead, TO-18 package cgntaining a GaAs light emitting diode optically coupled to a
silicon planar phototransistor. It is a diffused planar GaAs diode and n-p-n silicon planar phototransistor.

PACKAGE DIMENSIONS k3 FEATURES
|‘ 178 PURE NICKEL

210 } GOLD PLATED

17 ’ KOVAR

-5!0—— |}/ ®m Hermetic package

500 ® High current transfer ratio; typically 35%

——H o ® High isolation resistance; 10' ! ohms at 500 volts

B High voltage isolation emitter to detector

-
LED C
ANODE
150 046
PIT 036
COLLECT!

i!engA i/ \fﬂ
X y 028
LED P/T EMITTER
CATHODE
o ABSOLUTE MAXIMUM RATINGS Storage temperature - -65°C to 150°C
( Operating temperature " -55°C to 125°C
Lead soldering time @ 260 C - 10.Q seconds
LED(GaAs Diode) DETECTOR (Silicon phototransistor)
Power dissipation=25°C ambient . . . - : s . 60 mW Power dissipation=25"C ambient . . . . . . 190 mW
Derate linearly from 25°C . . . . . . . . 0.6 mw/°C Derate linearly from 25°C . . . . .. .. 1.9 mw/°C
Continuous forward current . . . . . . .. 40 mA Collector-emitter breakdown voltage
Reversevoltage . . . . . .. ... ... .. 3.0 volts (BVYcEQY - = « oie s b chie x5 a 30 volts
Peak forwardcurrent . . . « < « o e & « 5 © = o 3.0A Emitter-collector breakdown voltage
(1 us pulse, 300 pps) (BVgco) > » = ahs bl ctie 7.0 volts

ELECTRO-OPTICAL CHARACTERISTICS

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Emitter
Forward voltage 1.3 1.5 \ I=40 mA
Reverse current 15 10 MA Vkg=3.0V
Capacitance 150 pF V=0
Detector
BVceo 30 Y Ic=1.0 mA, Ig=0
BVEco 7 12 Vv 1c=100 pA, 1g=0
Iceo (Dark) 5 50 nA Vce=10V, Ig=0
Capacitance collector-emitter 2 pF Vce=0
Coupled
DC current transfer ratio 15 35 % Ig=10 mA, Vcg=10V
Breakdown voltage 1000 1500 \"
Resistance emitter-detector 10! ohms Ve.p=500 V
VCE(SAT) 0.1 \" |c=500llA, IF= 10 mA
0.2 0.5 \Y Ic=2 mA, 1g=50 mA
( Capacitance LED to detector 1.8 pF
Bandwidth (see figure 5) 300 kHz Note 2
Rise time and fall time 2 us Ic=2 mA, Vce=10V

(see operating schematic) Note 3
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Figure 1 Detector Output Characteristics
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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OPERATING SCHEMATICS

Modulation Circuit Used to Obtain Output vs. Frequency Plot
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Circuit Used to Obtain Switching Time vs. Collector Current Plot

NOTES

VCE at 10 volts.

1. The current transfer ratio (/¢ /Ig) is the ratio of the detector collector current to the LED input current with

2. The frequency at which the time averaged sinusoidal current ratio is half the direct current value.

3. Rise time (t,) is the time required for the collector current to increase from 10% of its final value, to 90%. Fall
time (tf) is the time required for the collector current to decrease from 90% of its initial value to 10%.

SPECIFICATIONS MAY CHANGE

LITHO IN USA
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PHOTO SCR

c | IO courLeD PAR | MCS!

PRODUCT DESCRIPTION

The MCSI1 is a photo SCR coupled pair consisting of a diffused planar GaAs diode emitter and a PNPN planar photo
SCR. It is encapsulated in clear epoxy for light transmission and then in black opaque epoxy for protection.

PACKAGE DIMENSIONS FEATURES

INFRARED
0.13 LED
0.07
0.100
CATHODE

Built-In Memory
A-C Switch (SPST)
High Current Carrying Capability (Pulsed Condition)

High Isolation Resistance - 1011 0
RED DOT I ‘ 0- 34 MAL 2500 Voltage Isolation
r—0.30 MAX, .

:m @ 3 The Photo SCR coupled pair is intended for applications where

(5 LEADS) T complete electrical isolation is required between low power
N circuitry such as integrated circuits and AC line voltages providing

f 0.067 (vP) 450 A by high speed switching or relay functions. Its bi-stable
l characteristics lends itself for use as a latching relay in

ANODE

AU - direct-current circuits.
0.32 MAX
GATE 8 %
ALL DIMENSIONS BOTH ENDS
IN INCHES 0.18 MAX.

CATHODE

ABSOLUTE MAXIMUM RATINGS

Storage and Operating Temperature -55°C to 100°C
Lead Soldering Time @ 260°C 7.0 seconds

LED (GaAs Diode) DETECTOR (Photo SCR)
Power Dissipation @ 25°C . . .. ... .. 150 mwW Power Dissipation @ 25°C . . . ... ... 250 mW
Derate Linearly from 25°C . . . . .. . . 2.0 mW/°C Derate Linearly from 25°C . . . ... .. 3.3mw/°C
Continuous Forward Current . . . .. ... 60 mA Continuous Forward Current . . . .. .. 200 mA
Peak Forward Current (1us Pulse, Surge Current, 8 ms (See Note 1) . . ... ... 5A
3O0IPPSIN s e o s e T e s 3.0A PeakiGate'Gurrent’ . . . + v ¢ s o s sie . 250 mA
Reverse Voltage . . . . .. . .. ... .... 3.0V Average GateCurrent . . . .. .. ... .. 25 mA
Reverse Gate Voltage . . .. .. ... ..... 5V
Anode Voltage (DCor Peak AC) . . . . ... 200 Vv

ELECTRO-OPTICAL CHARACTERISTICS
(25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
LED
Forward voltage (Vg) 1.3 1.5 \% =50 mA
Reverse current (I1g) 15 10 MA Vkp=3.0V
Capacitance 150 pF V=0
Detector
Forward blocking voltage (Va x) 200 \ Rgk=27 KQ2
Forward blocking current (15 x) .6 MA Vce=50V, Rgk=27 KQ
Anode on voltage (Vak) 9 1.5 Y, 1A=200 mA
Holding current (I) 5| mA Vce=50V, Rgk=27 K2
Coupled
: Turn on current (Ig) 4 mA Vee=50 V, Rgk= 27K
k ton (trt+ta) (see note 2) 1.5 MA 1g=100 mA, Rg=27KS2
VCC=50 A\
Resistance LED to SCR 1ptd Q
Breakdown voltage - LED to SCR 2500 \"

Capacitance - LED to SCR 2.0 pF
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TYPICAL ELECTRO-OPTICAL CHARACTERISTICS CURVES
(25°C Free Air Temperature Unless Otherwise Specified)
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OPERATING SCHEMATICS
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GATE BIAS CONSIDERATIONS
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T

RESISTOR BIAS

NEGATIVE GATE BIAS

NOTES

1. The maximum peak current depends on the duty cycle so as to stay within the average power of the device.
2. The rise time of the SCR is less than 500 nanoseconds.
3. For design information send for GaAs Lite Tip No. 4.

SPECIFICATIONS MAY CHANGE

LITHO IN USA
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PHOTO SCR

¢ Monsanto COUPLED PAIR
B e T R R

PRODUCT DESCRIPTION

The MCS2 is a PNPN planar photo SCR coupled to a diffused planar gallium arsenide infrared diode. It is mounted
in a six-lead plastic DIP.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS
e = Built-in memory
gy ' = AC switch (SPST)
f & s High current carrying capability (pulsed condition)
0250 8 s Plastic dual-in-line package
{ ) Eve = High isolation resistance - 1011 Q
n:nc:_o—.l'l__w p = 1500 volt isolation., emittgr to detector
= Compact, rugged, light-weight
- . = Low coupling capacitance . .. 1.3pF typical
I *
——T“"’""‘ The Photo SCR coupled pair is intended for applications where
vinwo, | wcss complete electrical isolation is required between low power circuitry
umm‘;l:; 'ET ilg Anooe such as integrated circuits and AC line voltages providing high speed
. N switching or relay functions. Its bi-stable characteristics lends itself
ey’ :‘..‘.;;.:.':;:"w“.?é."t'élﬁ'.'v“ i E Ao for use as a latching relay in direct-current circuits. (See note 3).
( ABSOLUTE MAXIMUM RATINGS
Storage temperature -55°C to 150°C
Operating temperature -55°C to 100°C
Lead soldering time @260°C 7.0 seconds
LED (GaAs Diode) o DETECTOR (Photo SCR)
Power dissipation @ 25 C ambient . . . . . . 60 mW Power dissipation @ 25°C ambient . . . . . 200 mwW
Derate linearly from 25°C . . ... ... 0.8 mwW/°C Derate linearly from 25°C . . . . ... 2.67 mW/°C
Continuous forward current . . . . . .. .. 40 mA Continuous forward current . . . . .. .. 140 mA
Reversevoltage . . . . . .. ... ..... 3.0 volts Surge current, rms (Seenote1) . .. .. ... 5A
Peak forwardcurrent . . . . . .. ... .. .. 30A Peakgatecurrent’. . < c =« = v 2 5 & = & @ = 200 mA
(1 us pulse, 300 pps) Averagegatecurrent . . .. .. .. ... .. 25 mA
Reversegatecurrent . . . . ... ....... 5V
Anode voltage (DC orpeak AC) . ... ... 200 vV

ELECTRO-OPTICAL CHARACTERISTICS
(25° C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
LED
Forward voltage (V) 1.3 1:5 \% Ig=40 mA
Reverse current (Ig) 1.5 10 MA VR=3.0V
Capacitance 150 pF V=0
Detector
Forward blocking voltage (Vax) 200 A" Rgk=27 KQ
Forward blocking current (I 5x) .6 MA Rgk=27 K, V=50 V
Anode on voltage (Vak) 9 15 Y 1o=140 mA, Ve =50 V
Holding current (l) 5 | mA Rgk=27 KQ
Coupled
Turn on current (Ig) 6 14 mA Vee=50 V, Rgk=27 K2
ton (t, and ty) (see note 2) 1.5 Ms Rgk=27 KQ, V=50 V
Resistance LED to SCR 10*+ Q Vg.p=500 V
Breakdown voltage LED to SCR 1500 \Y

Capacitance LED to SCR 123 pF
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ELECTRO-OPTICAL CHARACTERISTICS
(25°C Free Air Temperature Unless Otherwise Specified)
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NOTES
1. The maximum peak current depends on the duty cycle so as to stay within the average power of the device.
g
2. The rise time of the SCR is less than 500 nanoseconds.
3. For design information send for GaAs Lite Tip No. 4.

SPECIFICATIONS MAY CHANGE LITHO IN USA © MONSANTO COMPANY 50K 3/1 ESP49



SILICON PIN
PHOTODIODE

PRODUCT DESCRIPTION

The MD1 and MD2 are diffused planar silicon PIN photodiodes. Both are mounted on a standard TO46 header. The
MD1 has a flat window at the top of a metal shielding can. The MD2 has a domed lens in the window position for
optical gain. '

PACKAGE DIMENSIONS FEATURES

Fast Response 0.5 nsec

Responsive To GaAs Sources 4.0 ;uA/mW/cm2

Responsive To Tungsten Sources 1.6 uA/mW /cm

Optional Flat Lens or Built-in Optics

Standard Transistor Package For Easy Handling and Mounting.
.

These devices are recommended for applications in:

2

MIN.

o o

o1 = = high speed optical switching
(2 LEADS) <> R (ERos) > o = laser detecting
M e 03 036" s optical encoding
= intrusion alarm or warning
conmECTED INSULATED CONNECTED INSULATED = process control
( TO HEADER EROM | TOHEADER g = industrial control
NOTE: LEAD 2 OMITTED FOR MD1 NOTE: LEAD 2 OMITTED FOR MD2
LEAD 2 BASE FOR MT1 LEAD 2 BASE FOR MT2
NOTE: ACTIVE AREA-,0058 CM?
ABSOLUTE MAXIMUM RATINGS
Maximum Storage and Operating Temperature . . . . . . . . . . . . . . . . i i it o -55°C to 150°C
Maximum Lead Solder Time @ 260°C (See NOte 1) . & v v s s & o o 5 o @ s s & 6 o & s o & & s o ® & 5 & 5 & 7.0 sec
Power Dissipation @ 25°C Ambient Temperature . . . . . . . . . . . . . i i i i i e e e e e e e 300 mW
Derate Linearly From25°C . . . . . . . .« v v v v v v v - . B Y L e Y 2.4 mW/°C
RREVERSE VOO I . & et it o e Lo e et et el ol ol ot co: perel B B 0 it 5 oy 0 O (ke ke T 5 50 volts

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS
Breakdown voltage 50 \Y Ir=10 MA
Dark current (see note 2) 2.5 10 nA Vr=20V
Dark current at 100°C 200 nA VRp=20 V
Capacitance 8 pF Vg=20V, f=1.0 MHz
Sensitivity
MD1 (see note 3) 6 .8 uA/mW/cm? 2875°K, Vr=20V
y MD2 (see note 3) 1.2 1.6 uA/mW/cm? 2875°K, Vr=20 V
k MD1 (see note 4) 1:5 2.0 uA/mW/cm? A=.9 microns, VR=20V
MD2 (see note 4) 3.0 4.0 wA/mW/cm? A=.9 microns, V=20V

Rise time 0.5 ns Vr=20V, R_=50 @
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NOTE: The axis of maximum sensitivity shall be within a 10° cone
with reference to the central axis of the device.
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Figure 7 Angular Alignment
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Figure 2 Dark Current vs. Bias Voltage
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Figure 6 Photo Current vs. Bias Voltage

10* N
5 o7 N
Q \
z
w
3 10 N
w B o
w €~ 27 R Cp
& 10° | | N
g c 'avl FARA[gS \
Q
L 10t

10? 10° 10° 10° 100
R -LOAD RESISTANCE (22)
s276
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NOTES

~

temperature of 2875°K.

. The leads of the device were immersed in molten solder, heated to a temperature of 260°C, to a point 1/16 inch
from the body of the device per MIL-S-750.

2. Measured under dark conditions H<1.0uW/cm?.
3. Radiation flux intensity (H) of 5.0 mWatt/cm?® as emitted from tungsten filament lamp operated at a color

4. Measured with a GaAs light source at .9 microns with a radiation flux density of 3 mWatt/cm®.

5. Rise time - the time required for the current pulse to rise from 10% to 90% of its maximum amplitude.

SPECIFICATIONS MAY CHANGE

LITHO IN UsA

© MONSANTO COMPANY 50K 3/1 ESP22



SILICON MTI
¢ Monsanto PHOTOTRANSISTOR | MT2

PRODUCT DESCRIPTION
The MT1 and MT2 silicon phototransistors are mounted on a standard TO header. The MT1 features a flat window
mounted at the top of a protective metal can. The MT2 has a lens in the same position for optical gain.
PACKAGE DIMENSIONS FEATURES & APPLICATIONS
WINDOW
155" DIA.
s ® |ow leakage current - 1 nA
® Wide Spectral Response
® Responsive to GaAs- 1.40 mA/mW/cm2
® Optional flat lens (MT1) or built-in optics (MT2)
B Standard Transistor (Hermetic Seal) package for
easy handling and mounting
@ Optical switching & encoding
B |ntrusion Alarm
® Process Control
B Tape and Card Reader
® | evel & Industrial Control
® Optical Character Recognition
NOTE .
LEAD 1 EMITTER NOTE: Active
LEAD 2 BASE 2
( LEAD 3 COLLECTOR MT1 Area = 0.0077 cm L A
ABSOLUTE MAXIMUM RATINGS Storage and Operating Temperature -55°C to 125°C
3 Maximum Lead Solder Time @ 260°C (See Note 1) - 7.0 sec
Power Dissipation @ 25 C Ambient . . . . . . . . . . . it e e e e 200 mw
D CH T T VAT ey lisoe 1 SRR S st it il Sl - s i L i 2.0 mw/eC
Collector-Emitter Breakdown Voltage (BVEEQ) - - = « « « v v v v v e e e e e e e e e e e e e e, 30V
Emitter-Collector Breakdown Voltage (BVECO) - - « « « « « v v o v e e e e e e e e e e e e e e e, 7.0V
Collector-Base Breakdown Voltage (BVEBO) - = = « = « « « v v v v v e e e e e e e e e e e e e 80V
el 2o e ) L R B o e e R s 40 mA
ELECTRO-OPTICALCHARACTERISTICS
(25° C Free Air Temperature Unless Otherwise Specified)
CHARACTERISTICS & SYMBOLS MIN. TYP. MAX. UNITS TEST CONDITIONS
Sensitivity MT1 (see note 3) (Sceo) 200 560 MA/mW/cm?  A=0.9 , Vceg=5.0 V
Sensitivity MT2 (see note 3) (Sceo) 500 1400 MA/mW/ecm?  A=0.9 , Vcg=5.0 V
Sensitivity MT1 (see note 4) (Sceo) 80 260 MA/mW/cm?  2875°K, Vce=5.0 V
Sensitivity MT2 (see note 4) (Sceo) 200 650 MA/mW/cm? 2875°K, Vcg=5.0 V
Sensitivity MT1 (see note 3) (Scgo) 1.4 2.5 MA/mW/cm?  A=0.9 £, Vcg=5.0 V
Sensitivity MT2 (see note 3) (Scgo) 3.5 6.2 MA/mW/cm? A=0.9 , Vcg=5.0V
Sensitivity MT1 (see note 4) (Scgo) 0.6 1.0 MA/mW/cm? 2875°K, Vcg=5.0 V
Sensitivity MT2 (see note 4) (Scgo) 1.5 2.5 MA/mW/cm? 2875°K, Vcg=5.0 V
Collector-emitter saturation voltage (V¢ g (sat)) 0.2 0.5 \'% 1c=2.0 mA, H=10mW/cm?
Light current rise time (see figure 8) (t,) 2.0 Ms Vee=5.0V,1c=2.0mA, R_=1002
Light current fall time (see figure 8) (t,) 2.0 s Vee=5.0V,1c=2.0mA, R_=100£2
Delay time (see figure 8) (tq) 1.2 us Vee=5.0V,I1c=2.0mA, R_=10082
k Frequency response 300 kHz Vce=5.0V, Ic=2.0mA,R_=100£2




MTI MT2

ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) TEST
CHARACTERISTICS SYMBOLS  MIN. TYP. MAX. UNITS CONDITIONS
Collector dark current (see note 2) lceo i 20 nA Vee=5-0V
Collector dark current (see note 2) leso 0.15 10 nA Vecg=5.0V
Collector base breakdown voltage (see note 2) BV¢ego 80 \Y 1c=100 uA
Collector emitter breakdown voltage (see note 2) BVceo 30 \% 1c=100 uA
Emitter collector breakdown voltage (see note 2) BVeco 7 12 \% le=100 uA
TYPICAL ELECTRO-OPTICALCHARACTERISTIC CURVES
o (25°C Free Air Temperature Unless Otherwise Specified)
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Figure 1 Collector-Emitter Characteristics Figure 2 Photo Current vs. Irradiation Figure 3 Spectral Response
= 20° 10° 350° 340°
10 zzL 340° 350° 0 10° 20°
30 330°
o - Vee= 5V 330 o / 30°
€ 1o¢ / 'l
=, / 18 o
| < I Ru=1Ka 2%, MT1
| z / » N a0l 2z 320°
[T 14 X 1207 ™ 40°
4 3 \ k) MT2
& 0 212 | %) )
: . % LY O .
g 10 2 N\ 5000 e ®
A 300°
b 9 . % 300° 60°
e i AN 35 =
SN 1009 80° 280°
/ 2 = 280° 80°
y /| ] %0° 270°
10 o 200 40" 60" 80° 1000 120° 0.03 0.05 0.1 1.0 10 2= =11, %
TEMPERATURE (°C) Ic - COLLECTOR CURRENT mA | s301
Figure 4 Leakage Current vs. Temperature Figure 5 Rise Time vs. Collector Current Figure 6 Angular Response
Vin
—_—
VIN 1 ‘C rm—— THE INPUT WAVEFORM HAS THE FOLLOWING
2o = CHARACTERISTICS:
e Voo =8 o0% 9% {<10ns, t;<10ns
N2 Vout P.W. = 50ps, f = 100Hz
A
e Vout — ] Lz N
! CIRCUIT USED TO OBTAIN SWITCHING R = 1000
| TIME VS COLLECTOR CURRENT PLOT
| e = t
Figure 7 .
— r f-— — U .
[ fon>1 <ot —>1 Figure 8
NOTES
. - . (e} . .
1. The leads of the device were immersed in molten solder, heated to a temperature of 260 C, to a point 1/16-inch
from the body of the device per MIL-S-750.
2. Measured under dark conditions H<1.0uW/cm?.
3. Measured with a GaAs light source at 0.9 microns with a radiation flux density of 3 mW/cm?.
4. Measured with a tungsten filament lamp operated at a color temperature of 2875°K with a radiation flux density
of 5 mW/cm?.
SPECIFICATIONS MAY CHANGE LITHO IN USA © MONSANTO COMPANY 50K 3/1 ESP36



CO2 LASER MMI  MM4

C "MﬂﬂsaﬂtO MODULATOR W.% M7

FEATURES

The MM series is a new line of components using GaAs and CdS material specially
developed for use with CO, laser communication systems. The MM1 window is useful for
all CO, laser applications.

= Single crystal material giving constant absorption coefficient over a wide range of
power density

= |Low absorption - 1.2%/cm typically

= Thermally stable to 800°K. No room temperature thermal runaway. No thermal
distortion.

= Not attacked by humidity
= No plastic deformation
= Ground to excellent optical finish
= Resistant to thermal fracture
( =  High power handling capability
= Physically durable

= No crosshatched distortion

SCHEMATIC OF LASER MODULATOR SYSTEM

MM1 STANDARD WINDOW MM2 POLARIZER WHEN BEAM MODULATOR CRYSTAL MM4 CROSSED ANALYZER
\ 1S NOT POLARIZE7

Mmao
Mma1
Mm42
Mm43

R |

==

MM3 WAVE PLATE
MM7 BREWSTER ANGLE WINDOW DETECTOR

MODULATOR
POWER SUPPLY




MMI MM2 MM3 MM4 MM7

MM 1 10.6 MICRON WINDOW

Material: Gallium Arsenide, single crystal, semiinsulating,p>1OBQcm.

Dimensions: Diameter: 26.3 + 0.2 mm, Thickness: 2.8 + 0.3 mm
Parallelism: better than 10" radians.
Flatness: better than 0.1 of CO, laser radiation over a diameter of 24mm.

Finish: Both sides polished to 10-1 surface quality.
Both sides antireflection coated with maximum reflectivity of 5% per side at 10.6u.

Optical Absorption: Less than 0.5% (total).

MM 2/ MM 4 POLARIZER-ANALYZER FOR 10.6 MICRON LASER RADIATION

Active Element: Gallium Arsenide, semiinsulating, single crys'(al,p>108 Q cm. Two plates set at
opposing Brewster angles so that there is no net translation of the beam path.
Optical Aperture: 0.5 cm, Absorption: <1%. (Total)
Characteristics: Polarization purity of output beam > 0.98
Maximum power handling: 20 watts rejection.*
Mount External Cylinder 1.250"" + 0.002"" diameter x 2.490"" + 0.005"" long. Indices are provided
Dimensions: locating accurately the plane of polarization and a direction 90° from it.

*EXAMPLE: The polarizer can handle 40 watts of randomly polarized input, 20 watts of polarization crossed to
the polarizer, and more than 200 watts of input polarized parallel to the polarizer. In the latter
case, power is limited by absorption losses.

MM 3 WAVEPLATE. FOR 10.6 MICRON WAVELENGTH

Active Element: Cadmium Sulfide

Optical
Characteristics:

Phase Shift: At 10.6u wavelength the element produces net 90° phase shift in time between
light traversing it with polarization along its fast and slow axes.

Operating 10.6
Wavelength:

Aperture: 0.5 cm.
Absorption: <5% (Total)

Mechanical: Mounted on a disc 1.250°" + 0.002"" diameter and 0.160"" + 0.005"". The disc is
supplied with indices locating an optical axis and a direction 45° from it.

MM 7 BREWSTER ANGLE WINDOW

Material: Gallium Arsenide, polycrystalline/semi-insulating p >108Qcm.

Dimensions: 64 £+ 2 mm x 18 + Tmm x 3 + 0.2mm. Intended for use on a 12mm |ID tube, and
other applications.
Parallelism: better than 2 x 10-3 radians.
Flatness: within better than 0.15Xof CO, laser radiation.
Both parallelism and flatness limits are over the central 58 x 12mm?,
Finish: Both sides polished to 30-20 surface quality.
Optical Absorption: Probably less than 1% (accurate absorption measurements on polycrystalline
material are not available).

SPECIFICATIONS MAY CHANGE LITHO IN USA ©MONSANTO 50K 3/1 ESP33



MODULATOR MM40 MM4lI

C Monsanto CRYSTAL MM42 MM43

PRODUCT DESCRIPTION

The MM series of electro-optic modulator crystals operate at a wavelength of 10.6 microns, which corresponds to the
frequency emitted by CO, lasers.

These modulators are all rectangular parallelepipeds of single-crystal, semi-insulating gallium arsenide (See figure 1
and table 1).

The two ends (110) are parallel to better than 0.003 mm and polished flat to within one wavelength of sodium light.
An anti-reflection coating on these flat surfaces yields a maximum reflectance of 10% per face (typically, 5% per
face) at a wavelength of 10.6 microns.

The two (110) faces have a low resistivity coating for connecting pressure contacts.

THEORY OF OPERATION

GaAs becomes bi-refringent when an electric field is applied along appropriate crystallographic directions. This
means that linearily polarized light will become elliptically polarized after passing through a biased crystal. This
characteristic, combined with the correct arrangement of polarizers and wave plates, allows the modulator crystals to
modulate either amplitude, phase, or polarization.

TABLE OF MODULATOR DIMENSIONS

Modulator Dimensions (millimeters) 5%

TYPE LENGTH (110) WIDTH (001) DEPTH (110)
MM40 50 3 3
MM41 50 5 5
MM42 50 7 7
MM43 50 10 10

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

ResistiVity . . . o v e e e e e e e e %) PPN LD i E e minimum 107 ohms-cm
Brealkdownifield . o ¢ o bk o s 6 i h e e s B e E m A e S s e m e ke e e e e e minimum 7000 volt/cm
Absorptionicoefficient/@l0:6a" =Lz & B okl WS AL IR e e s maximum 0.02 cm !
Electro-optic coefficient @10.6u . . . . . . . . . . . . . . e e e e e e e e e typically 1.3x1071° cm/volt

Extinction coefficient of crystal between crossed polarizers @10.6px . . . . . . . . . . . . .. ... minimum 0.99
CAPACHANCE o v 5 ol s W e e e e e e Pn e 3 e € WA e e e e R e e e e e e B typically 6 picofarads




MM40 MM4] MM42 MM43

b
-
[

.

b =

Pa

/ :
|

(110] METALIZED

7

[110]

| a All dimensions are in millimeters. I
[110] [001]

Figure 1 MM Series Outline Drawings
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Figure 2 Typical Performance Characteristic of MM40 Crystal Used as an Amplitude Modulator!

MM1 STANDARD WINDOW MM2 POLARIZER WHEN BEAM
IS NOT POLARIZED

MODULATOR CRYSTAL

MM4 CROSSED ANALYZER

| MMao
MMa1
—— — e
! MMa3
1
~d
MM3 WAVE PLATE
MM7 BREWSTER ANGLE WINDOW 10.6 MICRON
LASER BEAM MODULATOR

POWER SUPPLY

Figure 3 Optical Path Used to Obtain Typical Performance Characteristics

DETECTOR

NOTES

same amount of field strength (kV/cm).

1. The sign of this slope may be reversed if the other face of the crystal is presented to the beam, that is, if the
crystal is rotated 180° around [110]. The curve is non-linear above 2000 volts. The characteristics shown are for
the MMA40;, characteristics for the other modulators are similar, and they all modulate the same amount for the
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