




























































































































































































































































































































































100 MCT6 
ELECTRO-OPTICAL CHARACTERISTICS (Con't) 

CHARACTERISTICS MIN. 
SWITCHING TIMES, OUTPUT TRANSISTOR 

Non-saturated rise time, fall time 

Non-saturated rise time, fall time 

Saturated turn-on time (from 5.0 V to 0.8 V) 

Saturated turn-off time (from saturation to 2.0 V) 

TVP. 

2.4 

15 

5 

25 

MAX. UNITS 

µs 
µs 
µs 

J.1s 

TEST CONDITIONS 

IC= 2 mA, VCE = 10 v, RL = 10011 

IC= 2 mA, VCE = 10 V, RL = 1 Kn 

RL = 2 K.Q, IF= 15 mA 

RL = 2 KO, IF = 15 mA 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified) 
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Figure 1 /- V Curve of Pho to transistor 
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Figure 4 Current Transfer Ratio 
vs. Temperature 
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Figure 7 Switching Time vs. 
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Figure 2 1-V Curve in Saturation 
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Figure 3 CTR vs. Forward Current 
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Figure 6 Leakage Current vs. Temperature 
vs. Collector Voltage 
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DUAL 
PHOTOTRANSISTOR 
OPTO-ISOLA TOR 

MCT66 

PRODUCT DESCRIPTION 

The MCT66 opto-isolator has two channels for high density applications. For four channel applications, two-packages 
fit into a standard 16-pin DIP socket. 

At the input, a GaAsLITE emitting diode generates infrared light proportional to current passing through the diode in 
the forward direction. At the output, a silicon phototransistor detects and amp I ifies the photocurrent generated in its 
photosensitive base region. Light coupling electrically isolates the input from the output. 

PACKAGE DIMENSIONS ALL DIMENSIONS IN INCHES FEATURES 

MCT66 

• Two isolated channels per package 
• Two packages fit into a 16 lead DIP socket 
• Same basic electrical characteristics as MCT26 
• 1500 volt isolation from non-repetitive surges 
• 15% typical current transfer ratio 
APPLICATIONS 
• AC Line/Digital Logic .... . 
• Digital Logic/Digital Logic .. . 
•Digital Logic/AC Triac Control 
• Twisted pair line receiver .... 
• Telephone/Telegraph line re..:eiver. 
• High Frequency Power Supply 

Feedback Control ... 
• Relay contact monitor . 

Isolate high voltage transients 
Eliminate spurious ground loops 
Isolate high voltage transients 
Eliminate ground loop pick-up 
Isolate high voltage transients 

Maintain floating ground 

C857 
NOTE CHIPS ARE LOCATED ON PINS 2, 3, 6 AND 7 • Power Supply Monitor . 

Isolate floating grounds and transients 
Isolate transients and ground systems 

ABSOLUTE MAXIMUM RATINGS Storage Temperature -55°C to 150°C 
Operating Temperature -55°C to 100°C 

Lead Temperature (soldering, 10 sec.) 250°C 
INPUT DIODE (each channel) 
Rated forward current, DC. . . . . . . . . . 60 mA 
Peak reverse current . . . . . . . . . . . . . . . . . . . 1 O µA 
Reverse voltage ............................... 3.0 V 
Peak forward current (1 µ.s pulse, 300 pps) .......... 3 A 
Power dissipation at 25°C ambient .............. 100 mW 
Derate linearly from 50°C ................... 2 mW/°C 

OUTPUT TRANSISTOR (each channel) 
Power dissipation @ 25°C ambient 
Derate linearly from 25°C 
Collector Current ......... . 
COUPLED 

. 150 mW 
2 mW/°C 

.. 30mA 

Input to output breakdown voltage . 1500 volts DC 
Total package power dissipation@ 25°C ambient .. 400 mW 
Derate linearly from 25°C . . . . . . . . . . . . 5.33 mW/°C 

ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 
CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS 

INPUT DIODE 
Rated forward voltage VF 1.25 1.50 v IF= 20 mA 
Reverse voltage V R 3.0 25 v IR= lOµA 
Reverse current IR .001 10 µA VR = 3.0 V 
Junction capacitance CJ 50 pF VF= 0 V 

OUTPUT TRANSISTOR (IF= 0) 
Breakdown voltage, 

collector to emitter BV CEO 30 85 v le= 1.0 mA 
Breakdown voltage, 

emitter to collector BV ECO 6 13 v le= 100 µA 
Leakage current, collector to emitter I CEO 5 100 nA VCE = 10 V 
Capacitance collector to emitter CcE 8 pF VCE = 0 V 

COUPLED 
DC current transfer ratio (le/IF)= CTR 6 15 % VcE = lOV, IF= lOmA 
Isolation voltage BV l-O) 1500 2500 voe Peak from non-repetitive surges 
Isolation resistance ~(l-Ol 1011 1012 n v 1-0 = 500 voe 
Isolation capacitance CO-OJ 0.5 pF f = 1 MHz 
Breakdown voltage - channel-to-channel 1500 VDC Relative humidity= 40% 
Capacitance between channels 0.4 pF f = 1 MHz 
Saturation voltage -

collector to emitter V CE (SAT) 0.2 0.4 v lc=2mA,IF=40mA 
Bandwidth Bw 150 kHz le= 2 mA, V cc= 10 V, RL = 100 n 
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16a MCT66 
ELECTRO-OPTICAL CHARACTERISTICS (Con't) 

CHARACTERISTICS MIN. 
SWITCHING TIMES, OUTPUT TRANSISTOR 

Non-saturated rise time, fall time (Note 3) 

Non-saturated rise time, fall time (Note 3) 

Saturated turn-on time (from 5.0 V to 0.8 V) 

Saturated turn-off time (from saturation to 2.0 V) 

TYP. 

2.4 

15 

5 

25 

MAX. UNITS 

µs 
µ.s 
µs 
µs 

TEST CONDITIONS 

lc = 2 mA, VCE = 10 v. RL = 100 n 

IC= 2 mA, VCE = 10 V, RL = 1 kn 

RL = 2 KU, IF = 40 mA 

RL = 2 KU, IF = 40 mA 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified) 
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Fig. 1. Detector Output Characteristics Fig. 2. Input Current vs. Output Current 
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Modulation Circuit Used 
to Obtain Figure 5 C837 

PULSE 
INPUT 

Circuit Used to Obtain 
Figure 6 C838 

1. The current transfer ratio fie/I FJ is the ratio of the detector collector current to the LED input current with Ve£ at 10 volts. 

2. The frequency at which ic is 3 dB down from the 1 kHz value. 

3. Rise time ftrJ 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%. 



PRODUCT DESCRIPTION 

SLOTTED OPTICAL 

LIMIT SWITCH 

MCT8 

MCT81 

The MCT8 optical limit switch transmits light from a GaAs infrared emitting diode onto a silicon phototransistor. 
Both semiconductor chips face each other across an .01 inch air gap. The MCT8 senses an object in the air gap by the 
effect on light transmission. 

PACKAGE DIMENSIONS 

1 4 

ANODE J vG COLLECTOR 

LE: PHOT:TRANSISTOR 

CATHODE EMITTER 

C437 

PIN 1 ORIENTATION MARK 

1 :J:5001 
1~1100 

1 I 1' I I 

05050 

---'-W,, ::':':: ,,,-± 42!!, 

300 ~ 100 iF 1 OOO 025 SQ LEADS 

1_
125 :--1---~~75h-O~~--:,L-O--'RLI ENTATION MARK Q 50" MIN 125 DIA 

2 HOLES 

C438 

FEATURES 

250 -$- tro: 
r-

047 DIA 

Dimensions± .010 inches 
All dimensions are in inches. 

• Transistor detector allows faster switching speeds than darlington detector. 
• Modular package design permits low cost package modification to suit any application. 
• Recessed detector and use of black plastic provide a high signal to noise ratio in ambient light. 
• Plugs into standard DIP socket. 
• Solid copper lead-frames provide excellent heat sinking. 

APPLICATIONS 
• Optical shaft position and velocity monitor using a digitally encoded disc mounted on a shaft. 
• Optical sensing of holes in paper, paper tape, I BM card, or magnetic tape. 
• Optical sensing of marks on paper, paper tape, or IBM card. 

C439 

, End of tape sensor using a transparent section of tape, a reflective strip on the tape, or a hole in the tape. 
• End of film sensor for films not affected by infra-red light. 
• Limit switch for mechanical travel such as cam switches, pressure switches, machine tool limit switches, foot pedal 

switches, safety interlock switches. 
• Edge sensor for sheet materials such as paper, plastic film, fabric, foil, newsprint, belt sanders, reproduction paper. 
• Fiber continuity monitor for fibers such as yarn, wire, thread. 
• Fluid volume monitor by sensing turbine vanes passing through the slot. 
• Liquid level detector of an opaque liquid. 
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110 MCTB MCT81 
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

CHARACTERISTIC SYMBOL MIN. 

INPUT DIODE 
Forward Voltage VF 
Reverse Breakdown Voltage BVR 3.0 
Reverse Leakage Current IR 

OUTPUT TRANSISTOR-MCT8 
DC Current Transfer Ratio CTR .200 
Saturation Voltage VeE(SAT) 
Collector Breakdown Voltage BVeEo 30 
Emitter Breakdown Voltage BVEeo 5 
Dark Current leEO 
Ambient Leakage Current 
Rise Time tr 

Fall Time tf 

Turn-on Time toN 
(from 5 V to 0.8 V) 

Turn-off Time to FF 
(from SAT. to 2 V) 

OUTPUT TRANSISTOR-MCT81 
DC Current Transfer Ratio CTR 50 
Saturation Voltage VeE(SAT) 
Collector Breakdown Voltage BVeEo 30 
Emitter Breakdown Voltage BVEeo 5 
Dark Current leEo 
Ambient Light Leakage Current 
Rise Time tr 

Fall Time tf 

Turn-on Time taN 
(from 5 V to 0.8 V) 

Turn-off Time to FF 
(from SAT to 2 V) 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature Range .... -65°C to +100°C 
Operating Temperature Range ... -55°C to +100°C 
Lead Temp. (Soldering, 10 sec) • . . . • . • . . 260°C 
Total Power Diss. @ 25°C Free 

Air Temperature . • . . . • . . . . . . . . • . 275 mW 
Derate Linearly to 100°C (OJA)· .... 3.7 mW/°C 

TYP. MAX. UNITS TEST CONDITIONS 

1.30 1.50 v IF= 20 mA 
20 v IR= lOµA 
.01 10 µA VR = 3 V 

1.0 mA IF= 20 mA, VcE = 10 v 
0.2 0.4 v le= 50 µA, IF= 20 mA (Note 1) 
55 v le= 1 mA, IF= 0 (Note 1) 
7 v le= 100 µA, IF= 0 (Note 2) 
5 100 nA VeE = 10.0 v, IF= 0 (Note 1) 

0.35 µA VeE = 10.0 v, IF = 0 (Note 2) 
5 µsec Vee = 10 V, le = 1 mA 

RL = 100 n CIRCUIT 1 
4 µsec Vee = 10 V, le = 1 mA. 

RL = 100 n Cl RCUIT 1 
6 µsec IF= 40 mA CIRCUIT 2 

Re = l.2kn, RL = 2.4kn 
4 µsec IF= 40 mA CIRCUIT 2 

Re = 1.2kn, RL = 2.4kn 

100 µA IF= 20 mA, VeE = 10 v 
0.2 0.4 v le= 25 µA, IF= 20 mA (Note 1) 
55 v I e = 1 mA, IF = 0 (Note 1) 
7 v le= 100 µA, IF= 0 (Note 2) 
5 100 nA VeE = 10.0 V,IF = 0 (Note 1) 

0.30 µA VeE = 10.0 v, IF = 0 (Note 2) 
3 µsec Vee = 10 V, le = 1 mA 

RL = 100 n CIRCUIT 1 
4 µsec Vee = 10 V, le = 1 mA 

RL = 100 n Cl RCUIT 1 
6 µsec IF= 40 mA CIRCUIT 2 

3 µsec 
Re = 1.2kn, RL = 2.4kfl 
IF= 40 mA CIRCUIT 2 

Re= 1.2kn, RL = 2.4kn 

Input Diode 
Forward DC Current . . . . . . . . . . . . • • . . 50 mA 
Reverse DC Current . . . . . . . . . . . . . . . . . 4 mA 
Peak Forward Current 

(1 µs pulse, 300 pps) ....•....•..•.. 3.0 A 
Output Transistor 

Collector-Emitter Voltage ..•.•......•... 30 V 
Emitter-Collector Voltage . . . . . . • • . . . . • . . 5 V 



MCTS MCT81 
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 
(25°C Free Air Temperature Unless Otherwise Specified) 
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112 MCTB MCT81 
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (CONT.) 

PW = 10-100 µsec 
DC = 10% 

PULSE 
INPUT 

+5V 

tr tf = .;;10 nsec ''j,,_ 

(CIRCUIT 2) 

DIFFUSED SURFACE 
IS SCREEN 
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Figure 7. 
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Fig. 8. Detecting Paper by Using a Lens Screen 

DETECTING PAPER BY USING A LENS SCREEN 
Infrared light tends to go right through paper, making detection very difficult. For instance, one sheet of white 20# 
bond paper has an ON/OFF ratio of 1.5 to 1. This ratio can be greatly increased by diffusing the light from the LED 
prior to striking the paper. A piece of paper used as a diffusant increases the ON/OFF ratio to 5:1. For best results, use 
a plexiglas lens screen, No. LS85PL 1/16, made by Polacoat, 9750 Conklin Road, Cincinnati, Ohio 45242. This screen 
transmits 90% of the original light, yet increases the ON/OFF ratio to 1.6:1 for 20# bond paper, and 60:1 for a manila 
card. 

NOTES: 
1. Measured with radiation flux intensity of less than 0.1 µW/cm2 (dark condition) over the spectrum from 0.1 micron to 1.5 microns. 
2. Measured at typical factory ambient of 150 foot-candles (150 lamberts per square foot). 
3. Rise time is the time required for the collector current to increase from 10% of its final value to 90%. 

Fall time is the time required for the collector current to decrease from 90% of its initial value to 10%. 



PRODUCT INFORMATION 

'fl PHOTO-DETECTORS 





PRODUCT DESCRIPTION 

The MTl and MT2 silicon phototransistors are mounted on a standard T046 header. The MTl 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 of 4. 

PACKAGE DIMENSIONS 

.213" 

.207" 
.213" 
.207" 

WINDOW 
.155"DIA. 

.188" 
----;~ ...... 180" 

.188" 

.180"-++-.---i 

ONCL-.-t-'1---i-+---~ 

.220" 
l..195" 

.500"~-µ 
MIN _pf] ~ 
11 .018" 

T 019?'. .046"< 

, 450 .036" 

(f) 
3 1 C726 

100" .1~".016"~ ~ .046" 

NOTE 2 
LEAD 1 EMITTER ~ ...,..----0 3 

t~~g ~ ~~~~ECTOR MT1 2 ~ 1 

NOTE Active Area = .032" x .032" 

MT2 

WINDOW 
.120"DIA. 
DN CL 

FEATURES & APPLICATIONS 

• Low leakage current - 1 nA 
• Wide Spectral Response 
• Responsive to GaAs - 1.40 mA/mW /cm2 

• Optional flat lens (MTl) or built-in optics (MT2) 
• Standard Transistor (Hermetic Seal) package for 

easy handling and mounting 

• Optical switching & encoding 
• Intrusion Alarm 
• Process Control 
• Tape and Card Reader 
• Level & Industrial Control 
• Optical Character Recognition 

ABSOLUTE MAXIMUM RATINGS 

Power Dissipation@ 25°C Ambient . 

Storage and Operating Temperature -55°C to 125°C 
Maximum Lead Solder Time @ 260°C (See Note 1) - 7.0 sec 

Derate Linearly from 25°C ..... 
Collector-Emitter Breakdown Voltage (BVcEol 
Emitter-Collector Breakdown Voltage (BVEcol 
Collector-Base Breakdown Voltage (BVcsol • 
Collector Current (le) .............• 

ELECTRO- 0PTICALCHA.RACTERISTICS 

200mW 
2.0 mW/°C 

30 v 
. 7.0 v 
. - 80 v 

40mA 

(25°C Free Air Temperature Unless Otherwise Specified) 

CHARACTERISTICS & SYMBOl.S MIN. TYP. MAX. UNITS TEST CONDITIONS 

Sensitivity MTl (see note 3) (ScEol 200 560 µA/mW/cm 2 A=0.9 microns, VcE=5.0 V 

Sensitivity MT2 (see note 3) (ScEol 500 1400 µA/mW/cm 2 A=0.9 microns, VcE=5.0 V 
Sensitivity MTl (see note 4) (ScEol 80 260 µA/mW/cm 2 2875° K, VcE=5.0 V 
Sensitivity MT2 (see note 4) (ScEol 200 650 µA/mW/cm 2 2875° K, VcE=5.0 V 
Sensitivity MTl (see note 3) (Sc 80 ) 1.4 2.5 µA/mW/cm 2 A=0.9 microns, VcE=5.0 V 
Sensitivity MT2 (see note 3) (Scso) 3.5 6.2 µA/mW/cm 2 >..=0.9 microns, Vc 8 =5.0 V 
Sensitivity MTl (see note 4) (Sc sol 0.6 1.0 µAjmW/cm 2 2875° K, Vc 8 =5.0 V 
Sensitivity MT2 (see note 4) (Sc sol 1.5 2.5 µA/mW/cm 2 2875° K, V cs =5.0 V 
Collector-emitter saturation voltage (V c E (sat)) 0.2 0.5 v lc=2.0 mA, H=lOmW/cm 2 

Light current rise time (see figure 8) (t,) 2.0 µs Vcc=5.0V, lc=2.0mA, RL =loon 
Light current fall time (see figure 8) (t,) 2.0 µs Vcc=5.0V, lc=2.0mA, RL =loon 
Delay time (see figure 8) (td) 1.2 µs Vcc=5.0V, lc=2.0 mA, RL =lOOn 
Frequency response 300 kHz Vcc=5.0V, lc=2.0mA,RL=lOOn 
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116 MT1 MT2 
ELECTRICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

TEST 
CHARACTERISTICS SYMBOLS MIN. 

Collector dark current (see note 2) lcEO 
Collector dark current (see note 2) lcso 
Collector base breakdown voltage (see note 2) BVcso 80 
Collector emitter breakdown voltage (see note 2) BVcEo 30 
Emitter collector breakdown volt.age (see note 2) BVEco 7 

TYP. 

1 
0.15 
140 
65 
12 

MAX. 

20 
10 

UNITS 

nA 
nA 
v 
v 
v 

CONDITIONS 

VcE=5.0 V 
Vc 8 =5.0 V 
lc=lOO µA 
lc=lOO µA 
IE=lOG µA 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 

10.0 
9.5 
9.0 
8.5 
8.0 
7.5 
7.0 
6.5 
6.0 
5.5 

< 5.0 
E 4.5 
~ 4.0 

LI.I 3.5 
.!:! 3.0 

2.5 
2.0 
1.5 
1.0 
0.5 
0.0 

MT·l 

I--I-- T;[= 2loc 1 IL 

ii2 t--t-- Xr-9~ ~ IZ 
21 

L :2l lZ 
~~ t--t-- L r± "'' ....-1 

L \\'&~ ~ -- i: I I--'"" v H ~ smw/cml - I I :r, 
H,.. 4mW/cm .... 

i...---
H = 2mW/cm2 

~ H= 1mW~m2 

I I 
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VcE IN VOLTS C728 

Figure 1 Collector-Emitter Characteristics 
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Figure 4 Leakage Current vs. Temperature 
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Figure 2 Photo Current vs. Irradiation 
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Collector Current Plot 

NOTES 
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~1.0µW /cm2. 

3. Measured wlth a GaAs light source at 0.9 microns with a radiation flux density of 3 mW/cm2• 

4. Measured with a tungsten filament lamp operated at a color temperature of 2875° K with a radiation flux density 
of5mW/cm2. 



PRODUCT DESCRIPTION 

DUAL 
PHOTOTRANSISTOR 
OPTO-ISOLA TOR 

MCT6 

The MCT6 opto-isolator has two channels for high density applications. For four channel applications, two-packages 
fit into a standard 16-pin DIP socket. 
At the irllput, a GaAsLITE emitting diode generates infrared light proportional to current passing through the diode in 
the forward direction. At the output, a silicon phototransistor detects and amplifies the photocurrent generated in its 
photosensitive base region. Light coupling electrically isolates the input from the output. 

PACKAGE DIMENSIONS ALL DIMENSIONS IN INCHES FEATURES 
• Two isolated channels per package 
•Two packages fit into a 16 lead DIP socket 
• Same basic electrical characteristics as MCT2 
• 1500 volt isolation · 
• 50% typical current transfer ratio 

APPLICATIONS 
•AC Line/Digital Logic .... . 
• Digital Logic/Digital Logic .. . 
• Digital Logic/ AC Triac Control 
• Twisted pair line receiver .... 
•Telephone/Telegraph line receiver. 
•High Frequency Power Supply 

· Feedback Control ... 
• Relay contact monitor 

Isolate high voltage transients 
Eliminate spurious grounds 
Isolate high voltage transients 
Eliminate ground loop feedthrough 
Isolate high voltage transients 

Maintain floating ground 

NOTE CHIPS ARE LOCATED ON PINS 2, 3, 6 AND 7 • Power Supply Monitor . 
Isolate floating grounds and transients 
I sol ate transients 

ABSOLUTE MAXIMUM RATINGS Storage Temperature -55°C to 150°C 
Operating Temperature -55°C to 100°C 

Lead Temperature (soldering, 10 sec.) 250°C 

INPUT DIODE (each channel) 
Rated forward current, DC ... 
Peak reverse current .................. . 

60mA 
10 µA 

Peak forward current (lµs pulse, 
300 pps) ............ . 

Power dissipation at 25°C ambient 
Derate linearly from 50° C ..... 

3A 
. 100mW 

2 mW/°C 

OUTPUT TRANSISTOR (each channel) 
Power dissipation@ 25°C ambient 
Derate linearly from 25°C 
Collector Current ......... . 

COUPLED 

. 150 mW 
2 mW/°C 

. . 30mA 

Input to output breakdown voltage . 1500 volts DC 
Total package power dissipation@ 25°C ambient .. 400 mW 
Derate linearly from 25°C . . . . . . . . . . . . 5.33 mW/°C 

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

CHARACTERISTICS MIN. TVP. MAX. UNITS TEST CONDITIONS 

INPUT DIODE 

Rated forward voltage 1.25 1.50 v IF= 20 mA 

Reverse voltage 3.0. 5 v IR= 10 µA 

Reverse current .001 10 µA VR = 3.0 V 

Junction capacitance 100 pF VF=OV 

300 pF VF= 1 V 

OUTPUT TRANSISTOR (I = 0) 
Breakdown voltage, coll&'ctor to emitter 30 65 v le= 1.0 mA 

Breakdown voltage, emitter to collector 6 13 v IC= 100 µA 

Leakage current, collector to emitter 1 100 nA V CE = 10 V 

Capacitance collector to emitter 8 pF VCE = 0 V 

COUPLED 
DC current tr-ansfer ratio (le/IF) 20 50 % VCE = 10 V, IF= 10 mA 
I solat1on voltage 1500 2500 v 
Isolation resistance 1011 1012 n v1.0 = 500 v 
Isolation capacitance 0.5 pF f = 1 MHz 

Breakdown voltage - channel-to-channel 1500 v Relative humidity = 40% 

Capacitance between channels 0.4 pF f = 1 MHz 

Saturation voltage - collector to emitter .40 v le= 2 mA, IF= 16 mA 

Bandwidth 150 KHz IC= 2 mA, VCC = 10 V, RL = 100 Q 



MCT6 
ELECTRO·OPTICAL CHARACTERISTICS (Con't) 

CHARACTERISTICS MIN. 
SWITCHING TIMES, OUTPUT TRANSISTOR 

Non-saturated rise time, fall time 

Non-saturated rise time, fall time 

Saturated turn-on time (from 5.0 V to 0.8 V) 

Saturated turn-off time (from saturation to 2.0 V) 

TYP. 

2.4 

15 

5 

25 

MAX. UNITS 

µs 
µs 
µs 
µs 

TEST CONDITIONS 

IC= 2 mA, VCE = 10 V, RL = 100n 

IC= 2 mA, VCE = 10 V, RL = 1 Kn 

RL = 2 KO, IF = 15 mA 

RL = 2 KO, IF= 15 mA 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Temperature Unless Otherwise Specified) 
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Figure 1 I- V Curve of Phototransistor 
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Figure 4 Current Transfer Ratio 
vs. Temperature 
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Figure 7 Switching Time vs. 
Collector Current 
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Figure 2 I· V Curve in Saturation 
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Figure 5 I- V Curve of LED vs. Temperature 
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DESCRIPTION 

\ \ 
' 

0.560-INCH RED 
HIGH PERFORMANCE 
DISPLAY 

The MAN6700 Series is a family of large digits which can be mounted on 0.5-inch centers. The series features the 
sculptured font which minimizes "gappiness" at the segment intersections. The models available are two-digit, with 
right-hand decimal points and one and one-half digit, with polarity sign and right-hand decimal points. Both models are 
available in a common anode or common cathode configuration. 

MODEL NUMBERS 

PART NO. 

MAN6710 
MAN6730 
MAN6740 
MAN6750 

COLOR 

Red 
Red 
Red 
Red 

FEATURES 
• High performance GaAsP 
• Large, easy to read, digits 
• Common anode or common cathode models 
• Also available in orange 
• Fast switching-excellent for multiplexing 
• Low power consumption 
• Bold solid segments that are highly legible 
• Solid state reliability-long operation life 
• Rugged plastic construction 
• Directly compatible with integrated circuits 
• High brightness with high contrast 
• Wide angle viewing ... 150° 
• Standard double-dip lead configuration 
• Low forward voltage 
• Two-digit package simplifies alignment & assembly 

For industrial and consumer applications such as: 

DESCRIPTION 

• Digital readout displays 
• Instrument panels 
• Point-of-sale equipment 
• Digital clocks 
• TV and radios 

PACKAGE 
DRAWING 

2 Digit; Common Anode; Rt. Hand Decimal A 
Pk Digit; Common Anode; Overflow ±1.8. Rt. Hand Decimal B 
2 Digit; Common Cathode; Rt. Hand Decimal A 
l1k Digit; Common Cathode; Overflow ±1.8. Rt. Hand Decimal B 

PIN-OUT 
SPECIFICATION 

A 
B 
c 
D 

FILTER RECOMMENDATIONS 

For optimum on and off contrast, one of the following filters or equivalents should be used over the display: 

MAN6700 Series 
Panelgraphic Red 60 
Homalite 100 - 1605 



MANO 700sERIES 

PACKAGE DIMENSIONS 

985" 
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PIN CONNECTIONS 

11155•• rr 139rml 

I 
_p 

...._...._ 600"-I (025 mm) 
(1524mml 

C1185 

Fl 155•· 
(3 94. mm) 

L -D 600" -I (0 25 mm) 
(1524mm) 

C1186 

PIN ELECTRICAL CONNECTIONS 
NO. A MAN6710 B MAN6730 c MAN6740 

1 E cathode (No. 1) C cathode (No. 1) E anode (No. 1) 
2 D cathode (No. 1) D cathode (No. 1) D anode (No. 1) 
3 C c-athode (No. 1) B cathode (No. 1) C anode (No. 1) 
4 DP cathode (No. 1) DP cathode (No. 1) DP anode (No. 1) 
5 E cathode (No. 2) E cathode (No. 2) E anode (No. 2) 
6 D cathode (No. 2) D cathode (No. 2) D anode (No. 2) 
7 G cathode (No. 2) G cathode (No. 2) G anode (No. 2) 
8 C cathode (No. 2) C cathode (No. 2) C anode (No. 2) 
9 DP cathode (No. 2) DP cathode (No. 2) DP anode (No. 2) 
10 B cathode (No. 2) B cathode (No. 2) B anode (No. 2) 
11 A cathode (No. 2) A cathode (No. 2) A anode (No. 2) 
12 F cathode (No. 2) F cathode (No. 2) F anode (Ne. 2) 
13 Digit No. 2 anode Digit No. 2 anode Digit No. 2 cathode 
14 Digit No. 1 anode Digit No. 1 anode Digit No. 1 cathode 
15 B cathode (No. 1) A cathode (No. 1) B anode (No. 1) 
16 A cathode (No. 1) No connection A anode (No. 1) 
17 G cathode (No. 1) No connection G anode (No. 1) 
18 F cathode (No. 1) No connection F anode (No. 1) 

D MAN6750 

C anode (No. 1) 
D anode (No. 1) 
B anode (No. 1) 

DP anode (No. 1) 
E anode (No. 2) 
D anode (No. 2) 
G anode (No. 2) 
C anode (No. 2) 

DP anode (No. 2) 
B anode (No. 2) 
A anode (No. 2) 
F anode (No. 2) 

Digit No. 2 cathode 
Digit No. 1 cathode 

A anode (No. 1) 
No connection 
No connection 
No connection 



MANS700 SERIES 

ABSOLUTE MAXIMUM RATINGS 
MAN6710/6740 MAN6730/6750 

Power dissipation @ 25°C ambient ........................... . 
Derate linearly from 25°C ................................. . 

800 mW 650 mW 
-13 mw;°c -10.5 mw;°c 

Storage and operating temperature ............................ . -40°C to 85°C -40°C to 85°C 
Continuous forward current 

Total ............................................. . 320 mA 260 mA 
Per segment ........................................ . 20 mA 20 mA 
Decimal point ....................................... . 20 mA 20 mA 

Reverse voltage 
Per segment ........................................ . 5.0 v 5.0 v 
Decimal point ....................................... . 5.0 v 5.0 v 
Solder time @ 260°C (see Note 3 and 4) ..................... . 5 sec 5 sec 

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

Luminous intensity, Digit Average 
(see Note 1) 
Decimal point (see Note 5) 

Segment C or D of"+" (6730/6750) 
Peak emission wavelen~th 

Spectral line half width 
Forward voltage 

Segment 
Decimal point 

Dynamic resistance 
Segment 
Decimal point 

Capacitance 
Segment 
Decimal point 

Reverse current 
Segment 
Decimal point 

-
Decimal point 

TYPICAL THERMAL CHARACTERISTICS 

MIN. TYP. 

125 

55 
55 

650 
20 

1.6 
1.6 

2 
2 

35 
35 

MAX. 

2.0 
2.0 

100 
100 

100 

UNITS 

µcd 

µcd 

µcd 

nm 
nm 

v 
v 

pF 
pF 

µA 
µA 

µA 

TEST 
CONDITIONS 

IF= 10 mA 

IF=lOmA 
IF= 10 mA 

IF= 20 mA 
IF= 20 mA 

lPK = 100 mA 
lPK = 100 mA 

V=O 
V=O 

VR = 5.0 V 
VR=5.0V 

VR = 5.0 v 

Thermal resistance junction to free air E>JA ....•.•.....•.......••.••............•...•... 160°C/W 
Wavelength temperature coefficient (case temp.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 JJ...;°c 
Forward voltage temperature coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -2.0 mV ;°c 

NOTES 
1. The digit average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing 

the total number of segments. The standard of measurement is the Photo Research Spectra Microcandela Meter 
corrected for wavelength. Intensity will not vary more than ±33.3% between all segments within a digit. 

2. The curve in Fig. 3 is normalized to the brightness at 25° C to indicate the relative efficiency over the operating 
temperature range. 

3. Leads immersed to 1 /16" from the body of the device. Maximum unit surface temperature is 140°C. 
4. For flux removal, use Freon TF, Freon TE, lsoproponal, or water up to their boiling points. 
5. Intensity adjusted for smaller areas of the "+"and decimal points. 



:J/ MAN6700sERIEs 
TYPICAL CURVES 
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PRODUCT DESCRIPTION 

HIGH POWER 
INFRARED 
EMITTERS 

ME7121, ME7122, 

ME7123, ME7124 

Th 1s family of high power I iq u id phase epitaxial IR Emitters 1s designed to accommodate al I needs of the emitter detector 
relationship. Products range from a wide angle power spread for non-critical detector location to sharp-angle concen­
tration of power for detectors located a significant distance from the emitter. The devices can be mounted with a 
plastic pop-in, furnished upon request. 

PACKAGE DIMENSIONS 

LEAD CROSS SECTION 

~~'Pv5PR 
02s sa 

ABSOLUTE MAXIMUM RATINGS 

DIE SEATING 
----PLANE 

C407 

DIM 

ME7121 

ME7122 

ME7123 

ME7124 

230 DIA 

185 DIA 

012~~ 

A B 
TOP VIEW 

190 100 

175 115 C407 

160 130 

145 145 

Maximum power dissipation@ 25°C ambient ........................................... 150 mW 
Derate linearly from 50°C ...................................................... 2.8 mW;°C 
Maximum storage & operating temperature ......................................... -55° to l00°C 
Maximum lead solder time@ 260c.C (Note 3) .............................................. 5 sec 
Maximum continuous forward current ................................................ 100 mA 
Maximum reverse voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.0 V 
Peak forward current (PW - 1.0 µsec, Duty Cycle = 0.1 %) • . . . . . . . • . . . . . . . . . • • . . . . . . . . . . . . . . . . . 6.0 A 

ELECTRO-OPTICAL CHARACTERISTICS 

ME7121 
ME7122 
ME7123 
ME7124 

TYPICAL 
HALF ANGLE 
(DEGREES) 

15° 
100 
60 
40 

Total External Output Power (Note 2) 
Peak Em1ss1on Wavelength 

MIN. 

1.0 

Spectral Line Half Width 
Forward Voltage 
Light Turn On & Turn Off Time 

TYP. 

3.0 
940 
50 
1.4 
500 

TYPICAL 
ON AXIS INTENSITY 
(MW/STR.) @ 50 mA 

10.8 
26.4 

105.6 
243.6 

MAX. 

1.8 

UNITS 

mW 
nm 
nm 
v 

nsec 

{ 
into cone @ 1/2 power points 
@IF= 50 mA 
ROP = 3 mW 

TEST 
CONDITIONS 

IF= 50 mA 
IF= 50 mA 
IF= 50 mA 
IF= 50 mA 
50 D. Load 



ME7121 ME7122 ME7123 ME7124 
PANEL 
MOUNTING 
TECHNIQUES 

r 280 DIA1 

250 DIA i I • I I 

NOTES 
TOLERANCE :t 010 
MATERIAL POLYPRO OR 

EQUIVALENT 
FOR MOUNTING DRILL 

A 25" HOLE 

~!hh. 
PJ=W• PJ 

PANEL MAX 125" 

~ 310 DIA 025 

SECTION A A 

I L,., DIAJ I 
f......... 360 DIA -J 

SECTION BB 

MOUNTING GROMMET 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 
(25°C Free air temperature unless otherwise specified.) 
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FORWARD VOLTAGE (VF) VOLTS 

Fig. 1. IF vs. VF 
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Fig. 4. Spatial Distribution 
(ME7121 and ME7122) 
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Fig. 2. ROP vs., IF Peak 
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Fig. 5. Spatial Distribution 
(ME7123 and ME7124) 

PANEL MOUNTING 
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Fig. 3. ROP vs. Temperature 
(Note 1) 

~10,-,-,---,....,..........,,-,-,---,-, 

~ 9 1--+--+---+-0-/--+-l\<-+----+---+----+--I 
~ 81---+---+---i#L_---+---1-ot--r--t-~t--i .. 
~ 71--+--+--+---t---11--1--+--+--l 

~ 6f----i-+I~1+-+-tr+-+-+--+--l 
r:: [ I 
~ ~ 
~ 3 ,___.__...V-+--+--+----+' <------+----+---< 

~ 2 d l\1 
~w- 1f-->~~--l~t-+--+--+---1'i--+--1 
o: OL~--L.--'--'~"--.L-..J.........L-~-,....,,L..:= 

860 880 900 920 940 960 980 1000 1020 1040 
WAVELENGTH - A - nm C379 

Fig. 6. Spectral Distribution 

1. The curves in figure 3 are normalized to the power output at 25°C to indicate the relative efficiency over the 
operating temperature range. 

2. The tom/ external radiated power output measurements are made with a Centralab 110C solar cell terminated into a 
100f'l impedance. 

3. The leads of the ME7121, ME7122, ME7123, and ME7124 were immersed in molten solder, heated to 260°C, to a 
point 1 /16 inch from the body of the device, per MI L-S-750. 

4. This parameter is measured using pulse techniques tw=40 µsec duty cycle ~10%. 

I Electronic Special Products 
Monsanto 3400 H1llv1ew Avenue-Palo Alto, Caldorma 94304 

(415) 493-3300-TWX (910) 373 1767 

SPECIFICATIONS SUBJECT TO CHANGE LITHO IN U.S.A. ©MONSANTO COMPANY 25M103 ESP146 



PHOTO-DARLINGTON 
OPTO-ISOLATOR 

MCA230 
MCA255 

PRODUCT DESCRIPTION 

The MCA230 and MCA255 optoisolators contain a gallium arsenide infrared emitting diode optically coupled to a 
silicon planar photo-darlington transistor. Both units are sealed in a 6-lead plastic DIP package. Electrical isolation 
compares favorably with that of a relay-without the relays inherent magnetic field. The MCA230 has a maximum 
collector-emitter breakdown voltage of 30 volts and the MCA255, 55 volts. 

NOTE ALL DIMENSIONS IN INC'"'ES 
AND ARE TYPICAL EXCEPT 
AS NOTED 

.140 I I .,_/ 
5' 

ANODE BASE 

CATHODE COLLECTOR 

EMITTER 

CB67 

ABSOLUTE MAXIMUM RATINGS 

Storage Temperature ............ -55°C to 150°C 
Operating Temperature ........... -55°C to 100°C 
Lead Soldering time@ 260°C .............. 7.0 sec 
Total power dissipation @ 25°C ambient .... 300 mW 
Derate linearly from 25°C . . . . . . . . . . . 4.0 mW;°C 

LED (GaAs Diode) 
Power dissipation @ 25°C ambient ......... 90 mW 
Derate linearly from 55°C ...... - ........ 2 mW/°C 
Continuous forward current . . . . . . . . . . . . . 60 mA 

Reverse current ..................... 10 µA 
Peak forward current ( 1 µsec pulse, 300 pps) .. 3.0 A 

FEATURES & APPLICATIONS 

• High collector current rating-50 mA 
• Fast operate time-10 µs 
• Fast release time-35 µs 
• High isolation resistance-1011 n 
• High dielectric strength, input to output-1500 V 
• Low coupling capacitance- LO pF 
• Convenient package-plastic dual-in-line 
• Long lifetime, solid state reliability 
• Low weight-0.4 grams 

• Replace reed relays for 50 mA, 55 V DC loads. 

• Replace pulse transformers. 

• Form multiple contact, NO/NC relays. 

• Useful for telephone lines, telegraph lines, SCR 
triggers, hospital monitoring systems, airborne 
systems, remote data gathering, systems and re­
mote control systems. 

• Use as a low-current alarm monitor for battery 
powered supplies. 

DETECTOR 
(Silicon Photo Transistor) MCA230 MCA255 

Power dissipation 
@ 25°C ambient ........ 210 mW ... 210 mW 

Derate linearly from 25°C .. 2.8 mW;°C .2.8 mW;°C 
Collector-emitter breakdown 

voltage (BVcEol .......... 30 V ..... 55 V 
Collector-base breakdown 

voltage (BVcsol .......... 30 V ..... 55 V 
Emitter-base breakdown 

voltage (BVEBol ......... 8.0 V .... 8.0 V 



MCA230 MCA255 

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

CHARACTERISTIC SYMBOL MIN. TVP. MAX. UNITS 

EMITTER 
Forward Voltage VF 1.25 1.5 v 
Reverse Voltage VR 3 5 v 
Capacitance - CJ 100 pF 

DETECTOR 
Gain (second stage) HFE 25,000 
Collector Breakdown Voltage BVeEO 30/55 v 
Base Breakdown Voltage BVeao 30/55 v 
Emitter Breakdown Voltage BVEeo 8 v 
Collector Leakage· Current leEO (DARK) 1.0 roo nA 
Capacitance 

Collector-Emitter 3.4 pF 
Collector-Base 10 pF 
Emitter-Base 10 pF 

COUPLED 
DC Base Current Transfer Ratio 0.04 % 
DC Collector Current Transfer Ratio 100 400 % 
Saturation Voltage 
Bandwidth (50% 6. CTR) 

Turn-off time 
Turn-on time 

ISOLATION 
DC Voltage Breakdown 
Resistance 
Leakage Current 
Capacitance 
Dielectric Dissipation Limit 
AC Voltage Limit @ 60 Hz 

VeE (SAT) 1.0 v 
10 kHz 

to FF 35 µsec 
toN 10 µsec 

Viso 1500 2000 
Riso 1012 

l1so 10 µA 
C1so 1.0 pF 

50,000 VHz 
800 VRMS 

SWITCHING TIME TEST CIRCUIT 

+135 v 
I 

! ·~~ 10on 
i~PL~~ >----'V47"'~-~ ' .r 

r- ---------- ---.., 

i ~~ 1 

I I l I 
I r I L ______________ J 

.......,__ IF=SOmA 6 -=-
C868 

TEST CONDITIONS 

IF= 20 mA 
IR= lOµA 
V=O 

VeE = 5 V, le= 0.5 mA 
le= lOOµA, IF= o 
le = 10 µA, IF = 0 
le = 1 µA, IF = 0 
VeE = 10 V, IF = 0 

VeE = 10 V 
Vee= 10 V 
VEe = 0.5 V 

IF= 50 mA, Vee= lOV 
IF= 10 mA, VeE = 5 v, Note 1 
le= 50 mA, IF= 50 mA 
le= 10 mA, Note 2, 
RL = 10on, VeE = 10 v 
See switching time test circuit 
Note 3 

v,50 = 1500 voe. 

RMS 

PULSE 
OUTPUT 



MCA230 MCA255 
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 
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Fig. 1. Forward Voltage Drop vs. 
Forward Current 
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MLA230 MCA255 
DC RELAY CHARACTERISTICS 

CONTACTS 

Contact configuration 

Contact load rating 

Contact withstand voltage 

Closed contact voltage 

Operate time with 100 S11oad 

Release time with 100 S11oad 

COIL 

Turn on voltage 

Turn on current at rated contact load 

ISOLATION 

Dielectric strength, contacts to coil 

Isolation resistance, contact to coil 

Capacitance, contacts to coil 

WEIGHT 

APPLICATION CIRCUITS 

ISOLATE T2L LOGIC WITH MCA2 

+Vee 

TISN7413 

10on SCHMITT TRIGGER 

eaa1 

NOTES 

MCA230 
MCA255 

SPST-NO 

125 mA DC 

30 V DC 

55 V DC 

1.0 v 
10 µseconds 

35 µseconds 

1.3 v 
50 mA 

1500 V minimum 

10 11 Ohms 

1.0 pF 

0.4 grams 

OPERATING A RELAY COIL WITH MCA2 

R 

+Vee 

Vee< g v 
R< 8 Mn 
IG< 250mA 

IF< 16mA 

Vee< 55 v 
le< 125mA 

IF< 50 mA 

eB84 

eBB3 

1. The current transfer ratio (le/IF) is the ratio of the detector collector current to the LED input current with VcE 
at 5volts. 

2. The frequency at which ic is 3 dB down from the 1 kHz value. 
3 .. Rise time (tr) is the time required for the collector to increase from 10% of its final value, to 90%. 

Fall time (tf) is the time required for the collector to decrease from 90% of its initial value to 10%. 
4. See Application Note AN501A. 

Electronics Division M 
3400 Hillview Avenue-Palo Alto, California 94304 (415) 493-3300-TWX (910) 373-1767 onsa nto 

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE LITHO IN USA ©MONSANTO COMPANY 



DESIGNER SERIES 
MCT276 

PHOTOTRANSISTOR OPTOISOLATORS 

FEATURE SPECIFICATIONS 

• Highest speed discrete phototransistor 
optoisolator 

• Controlled Current Transfer Ratio - 15% 
to 60% (specified conditions) 

• Maximum Turn-on time - 2.5 µseconds 
(specified condition) 

• Maximum Turn-off time - 2.5 µseconds 
(specified condition) 

• Surge Isolation Rating -
3550 volts DC 2500 volts AC, rms 

• Steady-state Isolation Rating -
3150 volts DC 2250 volts AC, rms 

• Underwriters Laboratory (U.L.) recognized 
- File E50151 

PACKAGE DIMENSIONS 

2 
C1240 

DESCRIPTION 
The MCT276 is a phototransistor-type optically 
coupled isolator. An infrared emitting diode manu­
factured from specially grown gallium arsenide is selec­
tively coupled with a high speed NPN silicon photo­
transistor. The device is supplied in a standard plastic 
six-pin dual-in-line package. 

APPLICATIONS 
• Data communications 
• Digital ground isolation 
• Digital logic inputs 
• Microprocessor inputs 
• Appliance sensor systems 

SYMBOL 
INCHES mm NOTES 
MAX. MAX:. 

A .365 9.27 
B .270 6.73 
c .130 3.18 
D 15 15° 

E .300 Ref. 7.62 Ref. 1 
F .014 0.36 
G .325 8.26 
H .070 1.78 
J .110 2.79 
K .022 0.56 
L .085 2.16 2 
M 3 
N .175 4.45 4 
p 3 

NOTES 
1. INSTALLED POSITION OF LEAD CENTERS 
2. FOUR PLACES 
3. OVERALL INSTALLED POSITION 
4. THESE MEASUREMENTS ARE MADE FROM THE 

SEATING PLANE 

C1109 

) 



MCT276 

ELECTRO-OPTICAL CHARACTERISTICS (0° to +70°C Temperature unless otherwise specified) 

\ 
\ 

TRANSFER CHARACTERISTICS 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

Current Transfer Ratio, 
collector to emitter lcE/IF 15 30 60 % 

u 
0 12.5 % 

Current Transfer Ratio, 
collector to base lcs/I F .15 % 

Saturation voltage VcE(SAT) .24 .40 v 
Non-saturated 

Turn-on time ton 2.4 2.5 µs 
en 
w 
::!!: Turn-off time toff 2.2 2.5 µs j:: 
CJ 

Saturated 
z Turn-on time ton 6.8 µs z Turn-off time to ff 16 µs u 
I- (Approximates a typical TTL interface) 
§: Turn-on time ton 5.4 µs en 

Turn-off time to ff 32 µs 
(Approximates a typical low power TTL interface) 

Surge isolation Vi so 3550 voe 

z 2500 VAC-rms 
0 Steady state isolation v,so 3150 voe 
I-
<( 
...J 

2250 VAC-rms 0 
!!? Isolation resistance Riso 1011 ohms 

Isolation capacitance CISO 5 pF 

INDIVIDUAL COMPONENT CHARACTERISTICS 

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS 

w Forward voltage VF 1.20 1.50 v 0 
0 Forward voltage temp. 
i5 coefficient -1.8 mV/°C 
I- R-everse breakdown voltage BVR 3.0 25 v :::> 
0.. Junction capacitance CJ 50 pF 
~ 

65 pF 
Reverse leakage current IR .35 10 µA 

DC forward current gain hFE 90 

a: Breakdown voltage 

0 Collector to emitter BVcEO 30 45 v 
I- Collector to base BVcso 70 130 v en 
(ij Emitter to collector BVEco 7 10 v z 
<( Leakage current 
a: 

Collector to emitter lcEO 5 50 nA I-
I-
:::> 
0.. Capacitance 
I-

Collector to emitter 8 pF :::> 
0 Collector to base 20 pF 

Emitter to base 10 pF 

ALL TYP. READINGS @I +25°C 

TEST CONDITIONS 

IF=10mA:VcE=10V 
IF= 16mA:VcE=0.4V 

IF=10mA:Vcs=10V 
IF=16mA:lc=2mA 

RL = 100 n; le= 2 mA; 

Vee= 5 v 
See figures 11, 13 

IF=16mA;RL=1.9Kn 
See figures 12, 14 

IF = 16 mA; R L = 4 7 Kn 
See figures 12, 14 

Relative humidity .;; 50%, 
TA= +25°C, 11.0.;; 10 µA 
1 second 
Relative humidity .;; 50%, 
TA= +25°C, 11-o.;; 10µA 
1 minute 
v 1_0 = 500 voe. 

TA= +25°C 
f = 1 MHz 

TEST CONDITIONS 

IF= 20 mA 

IR= 10 µA 
VF = 0 V, f = 1 MHz 
VF= 1 V, f = 1 MHz 
VR = 3.0 V 

VcE=5V,lc=100µA 

lc=1.0mA,IF=O 
le= 10 µA 
lc=100µA,IF=O 

VcE=10V,IF=O, 
TA= +25°C 

V CE = 0, f = 1 MHz 
V CB= 5, f = 1 MHz 
VEB = 0, f = 1 MHz 



MCT276 

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified) 
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Fig. 3. Collector Current vs. 
Forward Current 
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Fig. 5. Sensitivity vs. Base Resistance Fig. 6. Saturated CTR vs. 
Base to Emitter Resistance 
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Fig. 7. Current Transfer Ratio 
(unsaturated) vs. Temperature 

ABSOLUTE MAXIMUM RATINGS 
TOTAL PACKAGE 

-55°C to 150°C 
-55°C to 100°C 

Storage temperature .. 
Operating temperature. 
Lead temperature 
(Soldering, 10 sec) .................. 260°C 
Total package power dissipation@ 25°C 
(LED plus detector) ................ 260 mW 
Derate linearly from 25°C .......... 3.4 mW/°C 

100 

a: 
f­
u 
_J 

< 60 
;::: 
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w 40 
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I- ,, .40"] -
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z 

0 
100 1000 10,000 

OPERATING TIME - (Hours) 

100,000 

C1251 

Fig. 8. Current Transfer Ratio vs. 
Operating Time 

INPUT DIODE 
Forward DC current 
Reverse voltage .... 
Peak forward current 

.. 60mA 
. . 3V 

( 1 µ.s pulse, 300 pps) . . . . . . . . . . . . 3.0 A 
Power dissipation 25°C ambient ........ 200 mW 
Derate linearly from 25°C .......... 2.6 mW/°C 

OUTPUT TRANSISTOR 
Power dissipation@ 25°C. 
Derate linearly from 25°C 

. .. 200mW 
2.67 mW/°C 



MCT276 

SWITCHING CHARACTERISTICS 
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PRODUCT DESCRIPTION 
The MCT2 is a NPN silicon planar phototransistor coupled to a gallium arsenide diode. It is mounted in a six-lead 
plastic DIP package. 

PACKAGE DIMENSIONS 

SILICONE 
PLASTIC 

5' 

5' 

·-· l20 ANODE~· 6 BASE 

0 050 MA: 
06° CATHODE 2 L 5 COLLECTOR -+ 3 4 EMITTER 

-+-! ~ 018 ± 002 NOTE ALL DIMENSIONS IN INCHES 
AND ARE TYPICAL EXCEPT C807 
AS NOTED 

APPLICATIONS 

• AC line/digital logic isolator 
• Digital logic/digital logic isolator 
• Telephone/telegraph I ine receiver 
• Twisted pair line receiver 
• High frequency power supply feedback control 

• Relay contact monitor 
• Power supply monitor 

ABSOLUTE MAXIMUM RATINGS Storage temperature -55°C to 150°C 
Operating temperature -55°C to 100°C 

Lead temperature (Soldering, 10 sec) 260°C 

Input Diode 
Forward DC current .. 
Reverse current ..... 
Peak forward current 

( 1 µs pulse, 300 pps) .. 
Power dissipation at 25° C ambient 
Derate linearly from 25°C ...... . 

60 mA 
lOµA 

3.0 A 
.. 200 mW 
.2.6 mw;°c 

Output Transistor 
Power dissipation at 25°C ambient ... 200 mW 
Derate linearly from 25°C . . . . . . .2.6 mW;°C 

Input to output voltage isolation MCT2 .. 1500 volts 
Input to output voltage isolation MCT2E . 2500 volts 
Total package power dissipation at 

25° C ambient (LED flus detector) 
Derate linearly from 25 C ....... . 

... 250 mW 

.3.3 mw;°c 

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

CHARACTERISTIC SYMBOL. GUAR. TYP. GUAR. UNITS TEST CONDITIONS 
MIN. MAX. 

Input Diode 
Forward Voltage VF 1.25 1.50 v IF= 20 mA 
Forward Voltage Temp. Coefficient -1.8 mV/°C 
Reverse Breakdown Voltage BVR 3.0 5.5 v IR =10 µA 
Junction Capacitance CJ 105 pF VF=OV 

300 pF VF=l V 
Reverse Leakage Current .01 10 µA VR=3.0 V 

Rise Time tr 20 ns IF=50 mA, 50 !J. System 
Fall Time tt 20 ns IF=50 mA, 50 D System 

Output Transistor 
DC Forward Current Gain hFE 100 250 VcE=5 V, lc=lOO µA 
Collector To Emitter Break-

down Volt. BVcEO 30 65 v lc=l.O mA, IF=O 
Collector To Base Break-

down Voltage BVcso 70 165 v lc=lO µA 
Emitter to Collector Break-

down Voltage BVEco 7 14 v lc=lOO µA, IF=O 
Collector To Emitter, Leak-

age Current lcEo 5 50 nA VcE=lOV, IF=O, Note 5 
Collector To Base Leak-

age Current lcso 0.1 20 nA Vcs=lO v. IF=O 



MCT2 MCT2E 
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified) 

CHARACTERISTIC 

Capacitance Collector To 
Emitter 

Capacitance Collector To 
Base 

Capacitance Emitter To Base 

Coupled 
DC Collector Current Transfer 

Ratio 
DC Base Current Transfer Ratio 
Isolation Voltage MCT2 

Isolation Voltage MCT2E 
Isolation Resistance 
Isolation Capacitance 
Collector-Emitter, Saturation 

Voltage 

Bandwidth (see note 21 

SWITCHING TIMES 

Non-Saturated 
Collector Delay Time 

Rise Time .. 
' Storage Time 

Fall Time 
Non-Sa tu rated 
Collector Delay Time 

Rise Time 
Storage Time 
Fall Time 

Saturated 
ton (from 5 V to 0.8 V) 
t off (from SAT to 2.0 V) 

Saturated 
ton (from 5 V to 0.8 V) 
t off (from SAT to 2.0 V) 

Non-Saturated 
Base Rise Time 

Fall Time 

Circuit 1 

SYMBOL GUAR. 
MIN. 

20 

1500 
800 

2500 

V'c E (sat) 

C808 

TYP. 

8 

20 
10 

50 

.20 
2300 

10 11 

1.0 

0.24 

150 

TYP. 

0.5 
2.5 
0.0 
2.6 

2.0 
15 
0.0 
15 

5 
25 

5 
18 

175 
175 

GUAR. 
MAX. 

0.4 

UNITS 

pf 

pf 
pf 

% 

% 
voe 

VRMS 

voe 
.11 
pf 

v 

KHz. 

UNITS 

µs 

µs 

µs 

µs 

ns 
ns 

TEST CONDITIONS 

f=60 Hz 

v,_0 =500 v 
f=lMHz. 

le= 2.0 mA, IF= 16 mA 

lc=2 mA, vcE=lO V, RL =100 .11 

(Circuit No. 1) 

TEST CONDITIONS 

RL =100 .11, lc=2 mA, Vcc=lO V 
(Circuit No. 1) 

RL =1 K.11, lc=2 mA, Vcc=lOV 
(Circuit No. 1) 

RL =2 K.11, IF=15 mA, Vcc=5 V 
R8 =open (Circuit No. 2) 

RL =2 K.11, IF=20 mA, Vcc=5 V 
R8 =100 Kil (Circuit No. 2) 

RL =1 Kil, Vcs=lO v 

Vee 

C809 

Circuit 2 



TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 
(25°C Free Air Temperature Unless Otherwise Specified) 
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MCT2 MCT2E 
TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 

(25° C Free Air Temperature Unless Otherwise Specified) 
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OPERATING SCHEMATICS 
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C827 C828 

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 (/ell Fl is the ratio of the detector collector current to the LED input current with VcE at 10 volts. 
2. The frequency at which ic is 3 dB down from the 1 kHz value. 
3. Rise time (tr) 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%. 
4. For design information send for Application Notes Handbook. 
5. Use a 100 Mn resistor RBE for test stability. 

CTR0 -CTR 
6. Normalized CTR degradation= CTRo 

Electronics Division M t 
3400 Hillview Avenue-Palo Alto, California 94304 (415) 493-3300-TWX (910) 373-1767 onsan 0 
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PRODUCT DESCRIPTION 

SOLID STATE 
LAMPS 

MV5753 

These are solid state indicators offering high brightness at low currents. The MV5753 and MV5754 are made with 
gallium arsenide phosphide chips and are encapsulated in epoxy lenses. 

PACKAGE DIMENSIONS 

rf 200" ~ 08m~) DIA 

100"/ 
(2 54mm) _ _..,_ 

l 40" 3 
(8.6 4mm) 

Li 
075" 

' 

I 
I 
' 

! 
I 

I 

t *"--
m) l"~~ 

.800" 
(20 32mm) 

MIN 

(5 
230" 
84mm) 
DIA 

FEATURES 

• High intensity light source with various lens 
effects. 

• Versatile mounting on P.C. board or panel 

• Snap 1n clip available on request 

• Long I 1fe-sol id state reliability 

• Low power requirements 

• Compact, rugged, lightweight 

• High efficiency 

• Ultra high brightness 

(1.91 mm) MAX ;_J 

(" 

! ' I 

! 
50" 112 7mm) 050" (1.27mm) 

I- 100" (2.54mm) f--

TOLERANCES ± 010" (.254 mm) C1062 

ABSOLUTE MAXIMUM RATINGS 

Maximum power dissipation@ 25°C ambient ........................ . 
Derate linearly from 25°C ..................................... . 
Maximum storage and operating temperatures .................. . 
Maximum lead solder time@ 260°C (see Note 3) ...................... . 

. ............. 105 mW 

. .......... 1.14 mw;°c 

........ -55°C to 100°C 
. ....... 5 sec 

Maximum currents and voltages 
Continuous forward current @ 25°C . . . . . . . .............................. . . . . . . . . 35 mA 
Continuous forward current@ 100°C . . . . . . . . . . . . . . . . ........... . 

Peak forward current (1 µsec pulse, 0.1% duty cycle) . . . . . . . ........... . 
Reverse voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....•...... 

PHYSICAL CHARACTERISTICS 

SOURCE LENS LENS 
TYPE COLOR COLOR EFFECT 

MV5753 Red Red diffused Wide beam 
MV5754 Red Red diffused Narrow beam 

'· J J -··· '1 .. 

POP-IN 
MOUNTING 

x 
x 

\ 
) 

.. 

. 10 mA 
5.0 A 

. 5.0 v 

CIRCUIT 
BOARD 

MOUNTING 

x 
x 

1 

J/ 



MV5753 MV5754 
ELECTRO-OPTICAL CHARACTERISTICS 

PARAMETER TEST COND. UNITS 

Forward voltage (VF) 20mA v 
Typ. 
Max. 

Luminous intensity 
(see Note 1) 
Typ. 20 mA med 

Peak wave length 20mA nm 
Spectral I ine 20mA nm 

Half width 
Capacitance 

Typ. V=O pF 
Reverse voltage (VR) IR= 100 µA 

Min. v 
Typ. v 

Reverse current (IR) VR = 5.0 V 
Max. µA 
Typ. nA 

Viewing angle (total) See Fig. 3 & 4 degrees 

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES 
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Fig. 3. Spatial Distribution (Note 2) 
for MV5753 

NOTES TOLERANCE 010 
MATERIAL CLEAR POL YPRO OR EQUIVALENT 
FOR MOUNTING DRILL A 25" HOLE 

Fig. 4. Spatial Distribution (Note 2) 
for MV5154 

j_m_J 
I I ;ig. 5. Mounting Grommet 1-- 310 DIA -I MP51 

J=bJ 
I L282DIA _J I 
~ 360 DIA ___j 

C621 SECTION AA 
(supplied on request only) 

SECTION 8 8 C1067 

NOTES 
1. As measured with a Photo Research Corp. "SPECTRA" Microcandela Meter (SIN 1015). 
2. The axes of spatial distribution are typically within a 10° cone with reference to the central axis of the device. 
3. The leads of the device were immersed in molten solder, at 260°C, to a point 1/16 inch from the body of the device 

per MIL·S-750. 
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REFLECTIVE OBJECT 

SENSOR 
MCA7 

PRODUCT DESCRIPTION 

The MCA7 opto-isolator consists of a GaAsLITE emitting diode that generates infrared light and a silicon planar 
photo darlington. The on-axis radiation of the emitter and the on-axis response of the detector are both perpendicular to the 
face of the MCA7. The photodarlington responds to radiation emitted from the diode only when a reflective object or 
surface is in the field of view of the detector. 

PACKAGE DIMENSIONS 
50 

375 
PIN 1 
IDENTIFICATION 

100 

~ r 375 

PIN 1 ANODE } 
2 CATHODE LED 
3 COLLECTOR } PHOT0-
4 EMITTER DARLINGTON 

---J 
~J 

C1015 

LEAD SPACING., 100 
LEAD LENGTH "" 500 
LEAD DIMENSIONS~ 

400 025 x 025 

ALL DIMENSIONS ARE IN INCHES 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature .......... -55°C to 100°C 
Operating Temperature ......... -55°C to 100°C 
Lead Temperature (Soldering, 5 sec) ....... 260°C 
Total Power Dissipation 

(25° Free Air Temp.) ............. 250 mW 
Derate linearly from 25uC ......... 3.3 mW/°C 

FEATURES 

• High sensitivity 

• Low Cost 

• High reliability 

APPLICATIONS 

• Object sensing 

• End-of-tape sensing 

INPUT DIODE 
Power dissipation at 25°C ambient . . . . 150 mW 
Derate Linearly from 25°C . . . . . . . 2.0 mW/°C 
Forward DC current . . . . . . . . . . . . . . . 75 mA 
Reverse current . . . . . . . . . . . . . . . . . . 10 mA 
Peak forward current ( 1 µs pulse, 300 pps) .. 3.0 A 

OUTPUT DARLINGTON 
Power dissipation at 25°C Ambient .. 
Derate linearly from 25°C ....... . 
Collector Current .......... . 
Collector to emitter voltage ... . 

. . . 150 mW 

. 2.0 mW/°C 

. .. 25 mA 

. .... 30 v 

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

CHARACTERISTIC 

INPUT DIODE 
Forward Voltage 
Forward Voltage Temp. Coefficient 
Reverse Breakdown Voltage 
Junction Capacitance 
Reverse Leakage Current 

OUTPUT DARLINGTON 
Breakdown Voltage 

Reverse Breakdown Voltage 

Leakage Current 
Leakage Current 
Rise Time, Fall Time 

COUPLED 
Photo Current 

SYMBOL 

BVcEO 

BVEco 

lcEO (dark) 
ICEO (ambient) 

IC(~.) 

MIN. 

3.0 

30 

5 

50 

TYP. 

1.25 
-1.8 
5.5 
105 
.01 

55 

7 

5 
6.8 
0.6 

400 

MAX. UNITS TEST CONDITIONS 

1.50 v IF= 20 mA 
mV/°C 

v IR= 10 µA 
pF VF=OV 

10 µA VR = 3.0V 

v le= 1.0 mA 
IF= 0 (NOTE 2) 

v le= 100µA 
IF= 0 (NOTE 2) 

100 nA VcE-= 5V (NOTE 2),IF=O 
mA Vee= 5V (NOTE 3),IF=O 
mS VcE = 5V, RL = 1K.n 

µA IF= 50 mA 
VcE = 5.0V (NOTE 1 & 2) 
d = 1.0 CM 







MCA7 
CIRCUITS TO INTERFACE THE MCA7 WITH 5V LOGIC 

+5V 

C1028 

Circuit 1 Circuit 2 

Normally High Output Normally Low Output 

MCA7 

'']~---1 
L ______ __J 

+5 v 

C1031 

Circuit 4 

Booster Drive to Logic Isolator 

NOTES: 

+5V 

C1029 

REGION OF 
EMITTER 
COVERAGE 

10K +5V 

-SV C1030 

Circuit 3 

Comparator Driver 

-1 r-- 100" 

REGION OF 
MUTUAL 
COVERAGE 

REGION OF 
DETECTOR 
COVERAGE 

C1027 

Spatial Distribution of Maximum Sensitivity 

1. Photo current is obtained from a 4.0" x 4.0", 90% white surface placed at a distance of 1.0 cm from the surface of the MCAl. 

2. Measured with radiation flux intensity of less than 0.1 µW!cm2 (dark condition) over the spectrum from 0.1 micron to 
1.5 microns. 

3. Measured at typical factory ambient of 150 foot-candles (150 lamberts per square foot). 

4. See Application Note AN5()7 

Electronics Division M t 
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FEATURES 
• High performance nitrogen-doped GaAsP on GaP 
• Large, easy to read, digits 
• Common anode or common cathode models 
• Fast switching-excellent for multiplexing 
• Low power consumption 
• Bold solid segments that are highly legible 
• Solid state reliability-long operation life 
• Rugged plastic construction 
• Directly compatible with integrated circuits 
• High brightness with high contrast 
• Wide angle viewing ... 150° 
• Low forward voltage 
• Gray face for use in high ambient light conditions 

For industrial and consumer applications such as: 
• Digital readout displays 
• Instrument panels 
• Point-of-sale equipment 
• Digital clocks 
• TV and radios 

MODEL NUMBERS 

PART NO. COLOR 

MAN8600 SERIES 
0.800 INCH HI-EFFICIENCY RED (ORANGE) 

HIGH PERFORMANCE DISPLAY 

DESCRIPTION 
The MAN8600 Series is a family of large digits 0.8 
inches in height. This series combines high brightness 
large size and good aesthetics and is designed to be 
used where accurate readable displays need to be 
viewed over a distance. All models use right hand deci­
mal points. 

PACKAGE PIN-OUT 
DESCRIPTION DRAWING SPECIFICATION 

MAN8610 Hi-Efficiency Red Common Anode, Right Hand B A 
(Orange) Decimal Pt. 

MAN8630 Hi-Efficiency Red Common Anode, ± 1 Overflow, A B 
(Orange) Right Hand Decimal Pt. 

MAN8640 Hi-Efficiency Red Common Cathode, Riyht Hand B c 
(Orange) Decimal Pt. 

MAN8650 Hi-Efficiency Red Common Cathode, ± 1 Overflow, A D 
(Orange) Right Hand Decimal Pt. 

FIL TEA RECOMMENDATIONS 

For optimum on and off contrast, one of the fol­
lowing filters should be used over the display: 

In situations of high ambient light, contrast with 
the gray face can be enhanced by using a neutral 
density filter. The following or an equivalent can 
be used: 

PANELGRAPHIC SCARLET 65 
HOMALITE 100-1670 

PANELGRAPHIC GREY NO. 10 



MAN8600 SERIES 

PACKAGE DIMENSIONS 

.735" 
r-118.67 mm)---1 

In1 '"I ~0 ·~~··· 

... . 600" .... 
115 24 mm) 

.100" DIA 
12.54 mm) 

8' 

.010"-11-
1.254 mm) 

PIN CONNECTIONS 

A 

PART NO. LUMINOUS 
INTENSITY 

DATE CODE CATEGORY 

C1369 

I 
.800" 

120.32 mm) 

.100" DIA 
12.54 mm) 

8' 

PART NO. 

.100"--I I- .020"-ll-
12.54 mm) I 51 mm) 

TYP 

B C1370 

ELECTRICAL CONNECTIONS 

A B c D 
PIN# MAN8610 MAN8630 MAN8640 MAN8650 

1 No Connection No Connection No Connection No Connection 
2 A Cathode No Connection A Anode No Connection 
3 F Cathode No Connection F Anode No Connection 
4 Common Anode Common Anode Common Cathode Common Cathode 
5 E Cathode C Cathode E Anode C Anode 
6 - - - -
7 E Cathode C Cathode E Anode C Anode 
8 - - - -
9 D Cathode D2 Cathode Common Cathode Common Cathode 
10 DP Cathode DP Cathode DP Anode DP Anode 
11 D Cathode D1 Cathode D Anode D2 Anode 
12 Common Anode Common Anode Common Cathode Common Cathode 
13 C Cathode B Cathode C Anode B Anode 
14 G Cathode D2 Cathode G Anode D1 Anode 
15 B Cathode A Cathode B Anode A Anode 
16 - - - -
17 Common Anode Common Anode Common Cathode Common Cathode 
18 - - - -



TYPICAL CURVES 
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Fig. 1. Forward Current vs. 
Forward Voltage 
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INTERNAL CONNECTIONS 
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Fig. 2. Luminous Intensity vs. 
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MAN8600 SERIES 

ABSOLUTE MAXIMUM RATINGS 

Power dissipation - 25°C ambient ............. . 
Derate linearly from 25°C .................. . 
Storage and operating temperature ............. . 
Continuous forward current 

Total .............................. . 
Per segment . . . . . . . . . . . . . . . . . . . . . . . . .. . 
Decimal point ........................ . 

Reverse voltage 
Per segment . . . . . . .................... . 
Decimal point ........................ . 
Solder time@ 260°C (see Note 3 & 4) ........ . 

MAN8610l8640 

800mW 
-13 mW/°C 

-40°C to +100°C 

240mA 
30mA 
30mA 

6.0V 
6.0V 
5 sec 

MAN8630l8650 

650mW 
-11 mW/°C 

-40° C to +85° C 

240mA 
30mA 
30mA 

6.0V 
6.0 v 
5 sec 

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

Luminous Intensity, Digit Average 
(see Note 1) 
Decimal point (see Note 5) 
Segment C or D of "+" (8630/8650) 

Peak emission wavelength 
Spectral line half width 
Forward voltage 

Segment 
Decimal point 

Dynamic resistance 
Segment 
Decimal point 

Capacitance 
Segment 
Decimal point 

Reverse current 
Segment 
Decimal point 

Ratio IL 

MIN. 

600 
240 
240 

TYPICAL THERMAL CHARACTERISTICS 

TYP. 

1000 
400 
400 
630 
40 

26 
26 

35 
35 

MAX. 

2.5 
2.5 

100 
100 
2:1 

TEST 
UNITS CONDITIONS 

µcd IF= 10 mA 
µcd IF= 10mA 
µcd IF= 10 mA 

v IF= 20 mA 
v IF= 20 mA 

n IF= 20 mA 
n IF= 20 mA 

pF V=O 
pF V=O 

µA VR = 3.0 V 
µA VR = 3.0 V 

IF= 10 mA 

Thermal resistance junction to free air E>JA ••••••••••.•..••••..••••.•••••.•••....•••..•• 160°C/W 
Wavelength temperature coefficient (case temp.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 A/C 
Forward voltage temperature coefficient ............................................ -2.0 mV/°C 

NOTES 
1. The digit average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing 

the total number of segments. The standard of measurement is the Photo Research Spectra Microcandela Meter 
corrected for wavelength. Intensity will not vary more than ±33.3% between all segments within a digit. 

2. The curve in Fig. 3 is normalized to the brightness at 25°C to indicate the relative efficiency over the operating 
temperature range. 

3. Leads immersed to 1/16" from the body of the device. Maximum unit surface temperature is 140°C. 
4. For flux removal, use Freon TF, Freon TE, lsoproponal, or water up to their boiling points. 
5. Intensity adjusted for smaller areas of the "+"and decimal points. 

Electronics Division M t 
3400 Hillview Avenue-Palo Alto, California 94304 (415) 493-3300-TWX (910) 373-1767 onsan 0 

'•'' 

SPECIFICATIONS SUBJECT TO CHANGE LITHO IN U.S.A. ©MONSANTO COMPANY 20M38 



PHOTO SCR 
OPTO-ISOLA TOR 

MCS2 
MCS2400 

PRODUCT DESCRIPT'ION 
The MCS2 and the MCS2400 devices are made with a PNPN planar photo SCR coupled to a diffused planar gallium 
arsenide infrared diode. They mount in a six lead plastic DIP package. The MCS2 has an anode voltage rating of 200 volts 
while the MCS2400 has a 400 volt rating. 

PACKAGE DIMENSIONS 

5' 

0100 

NOTE ALL DIMENSIONS IN INCHES 
ANO ARE TYPICAL EXCEPT 
AS NOTED 

NOTE TWO PACKAGES PEA MATCHED SET C359 

ELECTRO-OPTICAL CHARACTERISTICS 
MCS2 

CHARACTERISTICS MIN. TVP. 

INPUT DIODE 
Forward voltage (VF) 11 1.25 
Reverse voltage (VR) 30 
Reverse current (IR) 001 
Junction capacitance (CJ) 100 
Rise and fall time (t,, ti) 20 

DETECTOR 
Forward leakage current (IFx) .006 
Reverse leakage current (IR x) 006 
Forward blocking voltage (VFXM) 200 
Reverse blocking voltage (VRoM) 200 
On voltage (V™) .98 
Holding current (IHxl .01 .06 
Gate trigger voltage (VGT) 05 
Gate trigger current ( IGT) 19 
Rate of rise of forward 

block mg voltage (see Fig. 7) (dV Aidt) 0.45 
0.90 

COUPLED 
Turn on current (threshold) (IF) 0.5 50 
t, + td (See note 1) (t 0 n) 2 
Isolation breakdown voltage (V150 ) 1500 
Isolation resistance (Riso) 1011 

Isolation capacitance (C 150 ) 10 
Leakage current (Id 10 
Dielectric d1ss1pat1on limit (D) 50,000 
AC voltage limit 800 

FEATURES & APPLICATIONS 

• Built-in memory 
• AC switch (SPST) 
• High current carrying capability 

(pulsed condition) 
• Plastic dual-in-line package 
• High isolation resistance-10 11 S1 
• 1500 volt isolation, emitter to detector 
• Compact, rugged, light-weight 
• Low coupling capacitance ... 1.0 pF typical 

The Photo SCR coupled pair 1s intended for applica­
tions where complete electrical isolation 1s required 
between low power circuitry such as integrated cir­
cuits and AC line voltages providing high speed 
switching or relay functions. Its bistable character­
istics lends itself for use as a latching relay in direct 
current circuits. (See note 2). 1 

(25°C Free Air Unless Otherwise Specified) 

MCS2400 

MAX. MIN. TVP. MAX. UNITS TEST CONDITIONS 

1.5 11 1.25 1.5 v IF= 40 mA 
30 v IR= lOµA 

10 .001 10 µA VR = 3.0 V 
100 pF V=O 
20 ns IF = 40 mA, RL = 50 ,Q 

2.0 .001 2.0 µA VFx = Rated VFX• RGK = 27k.Q 
2.0 .001 2.0 µA VRx = Rated VRX• RGK = 27k.Q 

400 v RGK = 27k.Q @ 100°C 
400 v ~K = 27k.Q @ 100°C 

1.3 .98 1.3 v Ir= 100 mA 
.20 .01 .06 .20 mA RGK = 27k.Q 
1.0 0.6 1.0 v VFx = 100 V 
100 23 100 µA VFx = 100 V, RL = 10k.Q, RGK = 27k.Q 

0.45 V/µs VFX = 100 V, RGK = 27k.Q 
0.90 V/µs VFX = 100 V, RGK = 27k.Q, CGK = .001 µF 

14 0.5 5.0 14 mA VFx = 100 V, RGK = 27k.Q 
4 µs IF= 30 mA, RGK = 27k.Q, Vee = 100 v 

1500 voe t = 1 mm. 
1011 n V =Rated 
1.0 pF f = 1 MHz 
10 nA V = Rated V150 

50,000 V-Hz t = 15 minutes 
800 VRMS f = 60 Hz 



MCS2 MCS2400 
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) 
Power dissipation @ 25°C ambient . . . . . . . . . 60 mW 
Derate linearly from 25°C ............ 0.8 mW;°C 
Continuous forward current .............. 40 mA 
Reverse current . • . . . . . . . . . . . . . . . . . . . . 10 µA 
Peak forward current . . . . . . . . . . . . . . . . . . 0.5 A 

(50 µs pulse, 120 pps) 

COUPLED 
Isolation voltage ................... 1500 VDC 
Total package power dissipation .......... 250 mW 

DETECTOR (Photo SCR) 
Power dissipation@ 25°C ambient . . . . . .. 200 mW 
Derate linearly from 25°C ........... 2.67 mW;°C 
DC anode current .................... 150 mA 
Peak pulse current (100 µs, 120 pps). . . . . . . . 1.0 A 
Average gate current ................... 25 mA 
Reverse gate current . . . . . . . . . . . . . . . . . . 1.0 mA 
MCS2 anode voltage (DC or peak AC) ....... 200 V 
MCS2400 anode voltage (DC or peak AC) ..... 400 V 

ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Unless Otherwise Specified) 
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MCS2 MCS2400 
ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont'd) (25°C Free Air Unless Otherwise Specified) 
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Fig. 5. Gate-Cathode Resistance 
vs. Forward Current 
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MCS2 

NOTES 

MCS2400 

CONTROL { 
INPUTS 

TYPICAL CIRCUIT APPLICATIONS 

Vee R 

+5V 

TTL GATE 

Vee 

r------- --, 
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I 
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1F I 

m=~oo. 
I 
I 

":'" e372 

OPERATING SCHEMATICS 

MCS2 
VF 

IF i 
RGK 

DC LOAD 

RL 

RELAY CIRCUIT FOR HALF WAVE A.C. CONDUCTION 

1. The rise time of the SCR is less than 500 nanoseconds. 
2. For design information send for AN502A. 

} ·~ VRMS 

60-

C135 

M I Electronic Special Products 
Onsa nto 3400 HJ/lv1ew Avenue-Palo Alto, Caldorn1a 94304 

(415) 493 3300-TWX (910) 373-1767 

SPEC! FI CATIONS SUBJECT TO CHANGE LITHO JN U.S.A. ©MONSANTO COMPANY 



FEATURES 
• Common anode or common cathode models 
• Red, yellow, green and orange 
• Fast switching-excellent for multiplexing 
• Low power consumption 
• Bold solid segments that are highly legible 
• Solid state reliability-long operation life 
• Impact resistant plastic constr.uction 
• Directly compatible with integrated circuits 
• High brightness with high contrast 
• Standard 14 pin dual in-line package configuration 
• Wide angle viewing ... 150° 

For industrial and consumer applications such as: 
• Digital readout displays 
• Instrument panels 
• Point of sale equipment 
• Calculators 
• Digital clocks 

MODEL NUMBERS 

PART NO. COLOR 

MAN51 Green 
MAN52 Green 
MAN53 Green 
MAN54 Green 
MAN3610 Orange 
MAN3620 Orange 
MAN3630 Orange 
MAN3640 Orange 
MAN71 Red 
MAN72 Red 
MAN73 Red 
MAN74 Red 
MAN81 Yellow 
MAN82 Yellow 
MAN83 Yellow 
MAN84 Yellow 

GREEN 
ORANGE 
RED 

MANSO SERIES 
MAN3600 SERIES 

MAN70 SERIES 
YELLOW MANSO SERIES 

0.300-INCH SEVEN SEGMENT DISPLAY 

DESCRIPTION 
The MAN50, MAN3600, MAN70 and MAN80 Series 
provides a choice of color of LED displays. Standard 
units are available in red, green, orange and yellow, 
with common anode right hand decimal, common 
anode left hand decimal, common cathode right 
hand decimal, and common anode overflow (±1) 
with right hand decimal. They can be mounted in 
arrays with 0.400-inch ( 10.16 mm) center-to-center 
spacing. 

DESCRIPTION 

Common Anode; Right Hand Decimal 
Common Anode; Left Hand Decimal 
Common Anode; Overflow ±1 
Common Cathode; Right Hand Decimal 
Common Anode; Right Hand Decimal 
Common Anode; Left Hand Decimal 
Common Anode; Overflow ±1 
Common Cathode; Right Hand Decimal 
Common Anode; Right Hand Decimal 
Common Anode; Left Hand Decimal 
Common Anode; Overflow ±1 
Common Cathode; Right Hand Decimal 
Common Anode; Right Hand Decimal 
Common Anode; Left Hand Decimal 
Common Anode; Overflow ±1 
Common Cathode; Right Hand Decimal 



MAN50 MAN3600 MAN70 MANSO SERIES 

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

MIN. TYP. MAX. UNITS TEST CONDITIONS 

Luminous intensity, Digit Average 125 µcd IF=lOmA 
(See Note 1) 
Decimal point (See Note 3) 60 µcd IF= lOmA 
Segment "C" or "D" of MAN53 60 µcd IF=lOmA 

Peak emission wavelength 565 nm 
... Spectral line half width 40 nm 
"' Forward voltage 
M• 

"' Segment 2.5 3.5 v IF= 20 mA 
N• Decimal point 2.5 3.5 v IF= 20 mA 
"' Dynamic resistance - Segment 17 n IF= 20 mA "' z Decimal point 17 n IF= 20 mA < 
2 Capacitance 

Segment 35 pF V=O 
Decimal point 35 pF V=O 

Reverse current 
Segment 100 µA VR = 3.0 V 
Decimal point 100 µA VR = 3.0 V 

Luminous intensity, Digit Average 510 µcd IF= 10 mA 
(See Note 1) 
Decimal point (See Note 3) 265 µcd IF=lOmA 

0 Segment "C" or "D" of MAN3630 265 µcd IF= lOmA ... Peak emission wavelength 630 (.!) nm 
M Spectral line half width 40 o' nm 
M Forward voltage 
(.!) 

Segment 2.0 2.5 v IF= 20 mA M 
o' Decimal point 2.0 2.5 v IF= 20 mA 
N 
(.!) Dynamic resistance 
M Segment 26 n IF= 20 mA o' 
iO Decimal point 26 n IF= 20 mA 
M Capacitance z Segment 35 pF V=O < 
2 Decimal point 35 pF V=O 

Reverse current 
Segment 100 µA VR = 3.0 V 
Decimal point 100 µA VR = 3.0 V 

Luminous intensity, D1g1t Average 125 µcd IF= lOmA 
(See Note 1) 
Decimal point (See Note 3) 60 µcd IF=lOmA 
Segment "C" or "D" of MAN73 60 µcd IF=lOmA 

Peak emission wavelength 660 nm ... Spectral line half width 20 nm .... 
M• Forward voltage .... Segment 1.6 2.0 v IF= 20 mA 
N' Decimal point 1.6 2.0 v IF= 20 mA .... - Dynamic resistance 

n .... Segment 2 lpK = 100 mA z 
< Decimal point 2 n lpK = 100 mA 
2 Capacitance 

Segment 35 80 V=O 
Decimal point 35 80 V=O 

Reverse current 
Segment 100 µA v = 5.0 v 
Decimal point 100 µA v = 5.0 v 

Luminous intensity, D1g1t Average 320 µcd IF= lOmA 
(See Note 1) 
Decimal point (See Note 3) 160 µcd IF= lOmA 
Segment 'C" or "D" of MAN83 160 µcd IF= lOmA 

Peak emission wavelength 585 nm 

... Spectral line half width 40 nm 
co Forward voltage 
l'i Segment 2.5 3.5 v IF= 20 mA co 
N' Decimal point 2.5 3.5 v IF= 20 mA 
co Dynamic resistance - Segment 26 n IF= 20 mA co z Decimal point 26 n IF= 20 mA 
< Capacitance 2 

Segment 35 pF V=O 
Decimal point 35 pF V=O 

Reverse current 
Segment 100 µA VR = 3.0 V 
Decimal point 100 µA VR = 3.0 V 



tAN50 MAN3600 MAN70 MANSO SERIES 

A . a· C420 

A 

A B . 
~ 0 c 

DP DP 

PIN CONNECTIONS 

PIN 
NO. A MAN51, 3610, 71, 81 

1 Cathode A 
2 Cathode F 
3 Common anode 
4 No pin 
5 No pin 
6 Cathode D.P. or N.C.* 
7 Cathode E 
8 Cathode D 
9 Cathode D.P. 
10 Cathode C 
11 Cathode G 
12 No pin 
13 Cathode B 
14 Common anode 

B 

C419 

B 

a 0 A 

c:::Jc::Jo D B 
D 

TOLERANCE· 015 .. ( 381mm) 

ELECTRICAL CONNECTIONS 

MAN52, 72, 3620, 82 C MAN53, 3630, 73, 83 

Cathode A Anode C, D 
Cathode F No pin 

Common anode Anode C, D 
No pin No pin 
No pin No pin 

Cathode D.P. No pin 
Cathode E Cathode D 
Cathode D Cathode C 

N.C. N.C. 
Cathode C Cathode B 
Cathode G Cathode A 

No pin No pin 
Cathode B No pin 

Common anode Anode A, B 

*Check with Factory Regarding Change Over. 

ELECTRICAL SCHEMATIC 

D 

MAN53, 3630, 73 and 83 

C422 

DP 

MAN54, 3640, 74, 84 

Anode F 
Anode G 
No pin 

Common cathode 
No pin 

Anode E 
Anode D 
Anode C 

Anode D.P. 
No pin 
No pin 

Common cathode 
Anode B 
Anode A 
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TYPICAL CURVES 
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MAN50 MAN3600 MAN70 MANSO SERIE~ 

ABSOLUTE MAXIMUM RATINGS 

Power dissipation @ 25°C ambient .. . 
Derate linearly from 25°C ........ . 
Storage and operating temperature .. . 
Continuous forward current 

Total .................... . 
Per segment ............... . 
Decimal point .............. . 

Reverse voltage 
Per segment ............... . 
Decimal point .............. . 
Solder time@ 260°C (Note 4) ... . 

RECOMMENDED FILTERS 

MAN51, 52, 54, 
3610, 3620, 3640, 

81, 82, 84 

400 mW 
-6.7 mw/c 

-40° C to 85° C 

160 mA 
20 mA 
20 mA 

3.0 v 
3.0 v 
5 sec 

MAN53, 3630, 83 

250 mW 
-4.2 mw;°c 

-40°C to 85°C 

100 mA 
20 mA 
20 mA 

3.0 v 
3.0 v 
5 sec 

MAN71, 72, 74 

700 mW 
-11.7 mw/c 

-40°C to 85°C 

240 mA 
30 mA 
30 mA 

5.0 v 
5.0 v 
5 sec 

MAN73 

350 mW 
-5.8 mw/c 

-40°C to 85°C 

150 mA 
30 mA 
30 mA 

5.0 v 
5.0 v 
5 sec 

For optimum on and off contrast, one of the following filters or equivalents should be used over the display: 

DEVICE TYPE 

MAN51 

} MAN52 
MAN53 
MAN54 

MAN3610 

} MAN3620 
MAN3630 
MAN3640 

MAN71 

} MAN72 
MAN73 
MAN74 

MANSI 

} MAN82 
MAN83 
MAN84 

TYPICAL THERMAL CHARACTERISTICS 
GREEN/YELLOW 

FILTER 

Panelgraphic Green 48 

Panelgraphic Scarlet 65 
Homalite 100-1670 

Panelgraph1c Red 60 
Homalite 100-1605 

Panelgraphic Yellow 25 or Amber 23 
Homalite 100-1720 or 100-1726 

Thermal resistance junction to free air <I>JA ...•.••.•••..•••..•....•••..•••••.••••••.•.•. 160°C/W 
Wavelength temperature coefficient (case temp) .......................................... 1.0 ft.;°c 
Forward voltage temperature coefficient . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -1.5 mV ;°c 

RED/ORANGE 
Thermal resistance junction to free air <I>JA ••..••••••••••••••••••••••••••••••••••••••••• 160°C/W 
Wavelength temperature coefficient (case temp). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0 A;w 
Forward voltage temperature coefficient ............................................ -2.0 mV;°C 

NOTES: 
1. The digit average Luminous Intensity is obtained by summing the Luminous Intensity of each segment and dividing by 

the total number of segments. The standard of measurement is the Photo Research Spectra Microcandela Meter 
corrected for wavelength. Intensity will not vary more than ±33.3% between all segments within a digit. 

2. The curve in Fig. 3, 6, 9, and 12 is normalized to the brightness at 25°C to indicate the relative luminous 
intensity over the operating temperature range. 

3. The decimal point is designed to have the same surface brightness as the segments; therefore, the luminous intensity of 
the decimal point is .3 times the luminous intensity of the segments, since the area of the decimal point is .3 times the 
area of the average segment. 

4. Leads of the device immersed to 1 /16-inches from the body. Maximum device surface temperature is 140° C. 
5. For flux removal, Freon TF, Freon TE, isoproponal or water may be used up to their boiling points. 

Electronics Division M t 
3400 Hillview Avenue-Palo Alto, California 94304 (415) 493-3300-TWX (910) 373-1767 onsan 0 

SPECIFICATIONS SUBJECT TO CHANGE LITHO IN U.S.A. ©MONSANTO COMPANY 10M56 
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MCC670 
MCC671 

HIGH GAIN SPLIT-DARLINGTON OPTOISOLATORS 

FEATURES 
• High sensitivity to low input currents 

MCC670 - 300% minimum CTR (IF= 1.6 mA) 
MCC671 - 400% minimum CTR (IF= .5 mA) 

• Fast switching capability at logic loads 
MCC670 - 10 Microseconds (t0 n) 

35 Microseconds (t0 tt) 
MCC671 - 1 Microseconds (t0 n) 

7 Microseconds (tott) 
• UL Recognized 

PACKAGE DIMENSIONS 

I 
tA·;:;J 1 ~, r ~ 

B 

L~~ 
2 3 4 

SYMBOL 
A 
B 
c 
D 
E 
F 
G 
H 
J 
K 
L 
M 
N 
p 

ABSOLUTE MAXIMUM RATINGS 
Storage Temperature .......... -55°C to +125°C 
Operating Temperature ........... 0°C to +70°C 
Lead Solder Temperature ........ 260°C for 10 Sec 

( 1 /16" below seating plane) 
Average Input Current - IF ............. 20 mA 

(See Note 1) 
Peak Input Current - IF ............... 40 mA 

(50% Duty Cycle, 1 ms Pulse Width) 
Peak Transient Input Current - IF . . . . . . . . . 1.0 A 

(< 1 µsec pulse width, 300 pps) 
Reverse Input Voltage - VR ............... 5 V 

INCH 
MAX. 
.410 
.270 
.130 
15° 

.300 Ref 
.014 
.325 
.070 
.110 
.022 
.055 

.175 

DESCRIPTION 
The MCC670 and MCC671 are optically coupled 
isolators with a split-darlington output configuration. 
A red visible emitting diode manufactured from 
specially grown gallium arsenide is coupled to a photo 
sensitive circuit. 

APPLICATIONS 
• CMOS logic interface 
• Telephone ring detector 
• Low input TTL interface 
• Power supply isolation 

MM. 
MAX. NOTES 
10.29 
6.86 
3.30 
15° 

7.62 Ref 1 
0.36 
8.26 
1.78 
2.79 
0.56 
1.40 2 

3 
4.45 4 

3 

PIN 
1 N/C 
2 LED ANODE 
3 LED CATHODE 
4 N/C 
5 GROUND 
6 OUTPUT 
7 OUTPUT BASE 
8 Vee 

C1385 

PACKAGE MATERIALS: 
Leads - Tinned with 60/40 tin lead 
Body - Silicone plastic 

NOTES 
1. I nstalle.d position o·f lead centers 
2. Four places 
3. Overall installed position 
4. These measurements are made from 

the seating plane 

C1340 

Input Power Dissipation. . . . . . . . . . . . . . . 35 mW 
(See Note 2) 

Output Current - lo (Pin 6) ......•...... 60 mA 
(See Note 3) 

Emitter-Base Reverse Voltage (Pin 5-7) . . . . . . . .5 V 
Supply and Output Voltage-Vee (Pin 8-5), Vo (Pin 6-5) 

MCC670 . . . . . . . . . . . . . . . . . . . . -0.5 to 7 V 
MCC671 ~ ................... -0.5 to 18 V 

Outp'l.it Power Dissipation ............. 100 mW 
(See Note 4) 
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ELECTRICAL SPECIFICATIONS (0° to +70°C Temperature unless otherwise specified) 

CHARACTERISTIC SYMBOL DEVICE MIN TYP* MAX UNITS TEST CONDITIONS 

Current Transfer Ratio CTR MCC671 400 800 % IF= 0.5 mA, Vo= 0.4 v, Vee= 4.5 V, 
(Notes 5, 6) 500 900 IF= 1.6 mA, Vo= 0.4 v. Vee= 4.5 v 

MCC670 300 600 % IF= 1.6 mA, Vo= 0.4 v. Vee':" 4.5 ,v 
Logic Low Output VcL MCC671 0.06 0.4 v IF= 1.6 mA, 10 = 6.4 mA, Vee= 4.5 V 

Voltage (Note 6) 0.08 0.4 IF= 5 mA, 10 = 15 mA, Vee= 4.5 V 
0.09 0.4 IF= 12 mA, 10 = 24 mA, Vee= 4.5 V 

MCC670· 0.06 0.4 v IF= 1.6 mA, 10 = 4.8 mA, Vee= 4.5 V 
Logic High Output loH MCC671 0.1 100 µA IF= 0 mA, Vo= Vee= 18 v 

Current (Note 6) MCC670 0.001 250 µA IF = 0 mA, Vo = v cc = 7 v 
Logic Low Supply 

lccL MCC670/671 0.20 mA IF= 1.6 mA, V0 =Open, Vee= 5 V Current (Note 6) 
Logic High Supply 

Current (Note 6) lccH MCC670/671 10.0 nA IF= O mA, V 0 =Open, Vee= 5 V 

Input Forward Voltage VF MCC670/671 1.45 1.7 v IF= 1.6 mA, TA= 25°C 
Reverse Breakdown Voltage BVA MCC670/671 5 v IA= 10 mA, TA= 25°C 
Temperature Coefficient i:J,.VF 

MCC670/671 -1.8 mVfC IF= 1.6 mA 
of Forward Voltage i:J,.TA 

Input Capacitance Co MCC670/671 40 pF f = 1 MHz, VF= 0 
Isolation Leakage 

11-0 MCC670/671 1.0 µA 
45% Relative Humidity, TA= 25°C 

(Input-Output) (Note 7) V1-o = 3000 V, td = 5 sec 
Resistance 1012 

(Input-Output) (Note 7) R1-o MCC670/671 n V1-o = 500 Vdc 

Capacitance 
C1-o MCC670/671 0.6 pF f = 1 MHz 

{Input-Output) (Note 7) 

*All typicals at TA= 25°C and Vee= 5 V, unless otherwise noted. 

SWITCHING SPECIFICATIONS <TA= 25°C) 

PARAMETER SYMBOL DEVICE MIN TYP MAX UNITS TEST CONDITIONS 

Propagation Delay Time To MCC671 5.0 25 µs IF= 0.5 mA, RL = 4.7 kn 
Logic Low at Output tPHL MCC671 0.2 µs IF = 12 mA, R L = 270 n 
(See Fig, 8; Notes 6, 8) MCC670 1.0 10 µs IF= 1.6 mA, RL = 2.2 kn 

Propagation Delay Time To MCC671 1 0 60 µs IF= 0.5 mA, RL = 4.7 kn 
Logic High at Output tPLH MCC671 1.0 7 µs IF= 12 mA, RL = 270 n 
(See Fig. 8; Notes 6, 8) MCC670 4.0 35 µs IF= 1.6 mA, RL = 2.2 kn 

Common Mode Transient 
Immunity at Logic High 

CMH >500 V/µs 
IF = 0 mA, R L = 2.2 kn 

Level Output IVcml = 10 Vp-p 
(See Fig. 9; Note 9) 

Common Mode Transient 
Immunity at Logic Low 

CML <-500 Vfµs 
IF= 1.6 mA, RL = 2.2 kn 

Level Output IVcml = 10 Vp-p 
(See Fig. 9; Note 9) 

NOTES 
1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C. 
2. Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C. 
3. Derate linearly above 25° C free-air temperature at a rate of 0. 7 mA/°C. 
4. Derate linearly above 25°C free-air temperature ata rate of 2.0 mW/°C. 
5. DC CURRENT TRANSFER RA TIO is defined as the ratio of output collector current, lo, to the forward LED 

input current, Ip, times 100%. 
6. Pin 7 Open. 
7. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together. 
8. Use of a resistor between pin 5 and 7 will decrease gain and delay time. 
9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVernldt on the leading 

edge of the common mode pulse, Vern, to assure that the output will remain in a Logic High state (i.e., Vo > 2.0 VJ. 
Common mode transient immunity in Logic Low level is the maximum tolerable (negative) dVernldt on the trailing 
edge of the common mode pulse signal, Vern, to assure that the output will remain in a Logic Low state (i.e., 
Vo <0.8 VJ. 
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MCC670/MCC671 

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified) 
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MCC670/MCC671 

-- C1382 

NON-INVERTING LOGIC INTERFACE 

Voo1 - VoF - Vou 
R1 (NON-INVERT) = IF 

Vo01 - VoH1 - VoF 
R1 (INVERT) = IF 

WHERE Voo1. INPUT SUPPLY VOLTAGE 

Voo2. OUTPUT SUPPLY VOLTAGE 

VoF DIODE FORWARD VOLTAGE 

VOLl · LOGIC "0" VOLTAGE OF DRIVER 

VOH1 LOGIC "1" VOLTAGE OF DRIVER 

1, DIODE FORWARD CURRENT 

VoLx· SATURATION VOLTAGE OF MCC670 
1, LOAD CURRENT THROUGH RESISTOR R2 

12 INPUT CURRENT OF OUTPUT GATE. 

CURRENT LIMITING 
RESISTOR CALCULATION 

CMOS 
@5V 

CMOS 
@10V 

74XX 

74LXX 

74SXX 

74LSXX 

74HXX 

--
INVERTING LOGIC INTERFACE 

CMOS CMOS 74XX 74LXX 74SXX 74LSXX @SV @10V 
R, (nJ R, lnl R, (n) R, (nl R, (n) R,(n) R,(n) 

NON-I NV. 2000 
!NV 510 

NON-I NV. 5100 
INV. 4700 

NON-INV. 2200 
INV. 180 

NON-I NV 1800 1000 2200 750 1000 1000 1000 
INV. 100 

NON-I NV 2000 
INV. 360 

NON-I NV 2000 
INV 180 

NON-I NV. 2000 
INV 180 

RESISTOR VALUES FOR LOGIC INTERFACE 

Vout 

1KU 

-- C1384 

TELEPHONE RINGING DETECTION USING OPTO-ISOLATOR 

74HXX 

R, (nJ 

560 
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