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DUAL

PHOTOTRANSISTOR MCT66
MOHSG nto OPTO-ISOLATOR

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 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
290 l— 060 ) ® Two isolated channels per package
-;L‘-045 —;l [~ o7 L ® Two packages fit into a 16 lead DIP socket
0.0 ====—:‘T° ® Same basic electrical characteristics as MCT26
¢ B4 i ¢ ® 1500 volt isolation from non-repetitive surges
20 N 30 ® 15% typical current transfer ratio
o | scone 45 APPLICATIONS
L LT L] : T ® AC Line/Digital Logic .. ....... Isolate high voltage transients
—«l L—osom ol by s ® Digital Logic/Digital Logic. . . . . .. Eliminate spurious ground loops
\ ® Digital Logic/AC Triac Control . . . . Isolate high voltage transients
0 A @}?’C E ® Twisted pair line receiver. . . . . ... Eliminate ground loop pick-up
| o0 x @) (D ¢ ® Telephone/Telegraph line receiver. . . Isolate high voltage transients
— x G ® c = High Frequency Power Supply
%0 A @37- 5 « Feedback Control. . . .. ...... Maintain floating ground
—l—os: 02 VicTos ® Relay contact monitor . . . . ... .. Isolate floating grounds and transients
€857 NOTE CHIPS ARE LOCATED ON PINS 2, 3,6 AND 7 = Power Supply Monitor . . . . .. ... Isolate transients and ground systems
ABSOLUTE MAXIMUM RATINGS Storage Temperature -55°C to 160°C

Operating Temperature -55°C to 100°C
Lead Temperature (soldering, 10 sec.) 250°C

INPUT DIODE (each channel) QUTPUT TRANSISTOR (each channel)

Rated forwardcurrent, DC. . . . . .. ... ..... 60 mA Power dissipation @ 25°C ambient . . . .. ... .. 150 mW

Peak reversecurrent . . .. .. .. ... ... . .... 10 nA Derate linearly from25°C . ... ......... 2 mW/°C

Reversevoltage . . .........coiiiiiiniinnnnnnnn. 3.0V CollectorCurrent . . . . . . ... ... ... 30 mA

Peak forward current (1 us puise, 300 pps) .......... 3A COUPLED

Power dissipation at 256°C ambient .............. 100 mW Input to output breakdown voltage . . . . . . 1500 volts DC

Derate linearly from50°C ................... 2mW/°C Total package power dissipation @ 25°C ambient . . 400 mW
Derate linearly from25°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 V - 1.25 1.50 \ le =20 mA
Reverse voltage Vo 3.0 25 — \% Ig =10 MA
Reverse current I o - .001 10 MA Vp=3.0V
Junction capacitance C; - 50 - pF V=0V

OUTPUT TRANSISTOR (I = 0)
Breakdown voltage,

collector to emitter BV g 30 85 - \% Ic = 1.0mA
Breakdown voltage,
emitter to collector BV 6 13 — \" Ic =100 uA
Leakage current, collector to emitter | . — 5 100 nA Veg =10V
Capacitance collector to emitter C.¢ 8 pF Veg =0V
COUPLED
DC current transfer ratio (1./Ig) = CTR 6 15 — % Veg =10V, I =10 mA
Isolation voltage BV 1-0) 1500 2500 — vDC Peak from non-repetitive surges
Isolation resistance R, o, 1011 1012 — Q V,o =500 VvDC
Isolation capacitance& -0 — 0.5 — pF f=1MHz
Breakdown voltage — channel-to-channel — 1500 - vDC Relative humidity = 40%
Capacitance between channels — 0.4 - pF f=1MHz
Saturation voltage —
collector to emitter V. (SAT) - 0.2 0.4 \% lc=2mA, I =40 mA

Bandwidth B, - 150 - kHz lc =2mA, V=10V, R_=100 Q




e MCT66

ELECTRO-OPTICAL CHARACTERISTICS (Con‘t)

CHARACTERISTICS MIN. TYP. MAX. UNITS
SWITCHING TIMES, OUTPUT TRANSISTOR
Non-saturated rise time, fall time (Note 3) 2.4 s
Non-saturated rise time, fall time (Note 3) 15 Ms
Saturated turn-on time (from 5.0 V to 0.8 V) 5 s
Saturated turn-off time (from saturation to 2.0 V) 25 Ms

TEST CONDITIONS

Ic=2mA, Ve = 10V, R =100 0
Ic=2mA, Vo =10V, R =1kQ
RL=2KQ, Ig = 40mA

RL=2KQ, Ig = 40mA

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

<
E 100
5 |
o
5 A
2 ‘F=6°‘“/
£ 75
[=]
. | = 40 A~
= |
w 50
[ =
o«
3
1¢ = 20 MA
S 25 T
S Ie =10 MA
w
-
-
: -
> 0 5 10 15 20 25 30

Vce COLLECTOR VOLTAGE — DETECTOR (VOLTS)

830
Fig. 1. Detector Output Characteristics
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Fig. 4. Current Output vs. Temperature
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Fig. 7. 1-V Curve of LED vs. Temperature
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Fig. 2. Input Current vs. Output Current

2.0
e \
g Vce = 10 VOLTS 2
At m HH
S12 %A
_Ag L]
£, 2 [\
o
e % \
cos
S
8 oe e
-
Sos \ \
0.2 A\

1K

™
FREQUENCY (Hz) 834

Fig. 5. Output vs. Frequency

50
40
®
' 30
z
o 2
<
Q L1
< L
g o —
w
e \?:gr/
x 6
= Il
a 4 g =3 ALt
w -
N L T
] Let1
<
s 2
o
Q
z
1
100 1000 10,000 100,000
TIME-HOURS C1061

Fig. 8. Lifetime vs. Forward Current
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Fig. 3. Leakage Current vs. Temperature
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Fig. 6. Switching Time vs. Collector Current

CONSTANT
CURRENT
INPUT

MODULATION 1uF 470

Ve = 10 VOLTS
INPUT ce

| DETECTOR
OuTPUT
R = 1000

Modulation Circuit Used =

to Obtain Figure 5 €837

lc

PULSE 470 - Vgg = 10 VOLTS
INPUT
—rT = b |
o] ¥ = | beTeCTOR
[ . . T PULSE

>— OUTPUT
e
éRL =100Q
Circuit Used to Obtain =
Figure 6 c838

NOTES

1. The current transfer ratio (1c/lg) is the ratio of the detector collector current to the LED input current with Vg at 10 volts.
2. The frequency at which i is 3 dB down from the 1 kHz 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 (tg) is the time required for the collector current to decrease from 90% of its initial value to 10%.
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SLOTTED OPTICAL

Monsa nto LIMIT SWITCH

PRODUCT DESCRIPTION

The MCTS8 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 COLLECTOR 250 500
LED ’V PHOTOTRANSISTOR - 125
2 3 1 &
CATHODE EMITTER s i = )

Ca37

PIN 1 ORIENTATION MARK

025 SQ LEADS
125 —={ 750 ———={ ORIENTATION MARK 050" MIN

125 DIA
375->{ 2 HOLES

| A
250 ‘$E—%[ :—ﬂ@ —1?

047 DIA C439

Dimensions £ .010 inches
c438 All dimensions are in inches.

FEATURES
m Transistor detector allows faster switching speeds than darlington detector.
s  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.
m  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, |BM card, or magnetic tape.
» Optical sensing of marks on paper, paper tape, or IBM card.
s 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.
s Edge sensor for sheet materials such as paper, plastic film, fabric, foil, newsprint, belt sanders, reproduction paper.
a Fiber continuity monitor for fibers such as yarn, wire, thread.
s Fluid volume monitor by sensing turbine vanes passing through the siot.
= Liquid level detector of an opaque liquid.
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ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
Forward Voltage Ve 1.30 1.50 \% Ig =20 mA
Reverse Breakdown Voltage BVR 3.0 20 v Ir = 10 MA
Reverse Leakage Current Ir .01 10 MA Ve =3V

OUTPUT TRANSISTOR—MCTS8

DC Current Transfer Ratio CTR .200 1.0 mA lg =20 mA, Veg = 10V
Saturation Voltage Vce(SAT) 0.2 0.4 \% lc =50 UA, I =20 mA (Note 1)
Collector Breakdown Voltage BVceo 30 55 \ lc =1 mA, Ig =0 (Note 1)
Emitter Breakdown Voltage BVEco 5 7 A Ic = 100 uA, I = 0 (Note 2)
Dark Current ICEO 5 100 nA VCE =10.0 Vv, 'F =0 (Note 1)
Ambient Leakage Current 0.35 MA Vce =10.0 V, Ie = 0 (Note 2)
Rise Time tr 5 usec Vee =10V, Ic =1 mA
R_ =100 Q CIRCUIT 1
Fall Time tf 4 Msec Vee =10V, I =1 mA,
RL =100 Q CIRCUIT 1
Turn-on Time ton 6 Msec Ig =40 mA CIRCUIT 2
(from 5 V to 0.8 V) Rg = 1.2k}, R_ = 2.4k$2
Turn-off Time tork 4 Msec lg =40 mA CIRCUIT 2
(from SAT. to 2 V) Rg = 1.2k, R = 2.4kQ2

OUTPUT TRANSISTOR—MCTS81

DC Current Transfer Ratio CTR 50 100 MA lg =20 mA, Veg =10V
Saturation Voltage Vce (SAT) 0.2 0.4 \% Ic =25 UA, Ig =20 mA (Note 1)
Collector Breakdown Voltage BVceo 30 55 \% lc =1 mA, I =0 (Note 1)
Emitter Breakdown Voltage BVeco 5 7 \% lc =100 UA, I =0 (Note 2)
Dark Current lcEo 5 100 nA Vee =10.0 V,ig =0 (Note 1)
Ambient Light Leakage Current 0.30 MA VcE =10.0 V,Ig = 0 (Note 2)
Rise Time tr 3 Msec Vee =10 V, Ic =1 mA
R =100 €2 CIRCUIT 1
Fall Time tf 4 Msec Vee =10V, I =1 mA
R, =100 2 CIRCUIT 1
Turn-on Time tonN 6 Msec Il =40 mA CIRCUIT 2
(from 5 V to 0.8 V) Rg = 1.2k, R_ = 2.4kQ2
Turn-off Time torrF 3 Msec lg =40 mA CIRCUIT 2
(from SAT to 2 V) Rg = 1.2k}, R, = 2.4k
ABSOLUTE MAXIMUM RATINGS
Storage Temperature Range .... —-65°C to +100°C Input Diode
Operating Temperature Range . .. =55°C to +100°C Forward DCCurrent . ............... 50 mA
Lead Temp. (Soldering, 10sec) ......... 260°C Reverse DCCurrent . .. ... ........... 4 mA
Total Power Diss. @ 25°C Free Peak Forward Current
Air Temperature . ............... 275 mW (1 ps pulse, 300pPpPS) + v v v v vt i 3.0A
Derate Linearly to 100°C (6,4). . . . . 3.7 mw/°C Output Transistor
Collector-Emitter Voltage . . . ... ......... 30V

Emitter-Collector Voltage . . ............. 5V
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TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

(25°C Free Air Temperature Unless Otherwise Specified)

500

90 T 300
L MCT8

80 + Ta =25°C -
< VE vs If IF =30 mA < /
€ 70 400 — 3 /
| | -
I / IF =26 mA 0 L
E I < 30 = ~ IF =20 mA z /
w 50 3 F=20m w
« l ] / & 200 /
3 < - 3
a 200 / Ig =15 mA ™| =
< 30 1 IF =20 mA
< - = F m
z // lF=10mA 2 Vee = 10V
c 20 100 4 MCT8
e 5]

10 // o

100
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 50 25 0 25 50 75 100
FORWARD VOLTAGE (Vg) — VOLTS 440 Vce—-VOLTS caa AMBIENT TEMPERATURE (T,) - °C  C442

Fig. 1. Forward Voltage vs. Forward Current

Fig. 2. Collector Current vs.

Collector Voltage
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Fig. 4. Saturation Voltage vs. Temperature
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Figure 7.

PAPER

MCT8

———
——

DETECTING PAPER BY USING A LENS SCREEN

card.

Fig. 8. Detecting Paper by Using a Lens Screen

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES (CONT.)

| PATRANSISTOR

ca47

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 16:1 for 20# bond paper, and 60:1 for a manila

NOTES:

1. Measured with radiation flux intensity of less than 0.1 uW/cm? (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%.
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SILICON

Monsanto PHOTOTRANSISTOR
.

PRODUCT DESCRIPTION

The MT1 and MT2 silicon phototransistors are mounted on a standard TO46 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 of 4.

PACKAGE DIMENSIONS FEATURES & APPLICATIONS
2135 22
- 188" Jss’_ 1| WINDOW
o, T ee” -180” J200DIA. ® |ow leakage current - 1 nA
‘:'go‘j'- I I + '\ B Wide Spectral Response
DIE SEATING 250" 260" 150" DIE ® Responsive to GaAs - 1.40 mA/mW /cm?
PLANE iﬁs“ 20 | | j_—!: FA B Optional flat lens (MT1) or built-in optics (MT2)
A B 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

&
&
EeEEESE

NOTE
LEAD 1 EMITTER
LEAD 2 BASE

LEAD 3 COLLECTOR

NOTE Active Area = .032" x .032"

ABSOLUTE MAXIMUM RATINGS Storage and Operating Temperature -55°C to 125°C

o R Maximum Lead Solder Time @ 260°C (See Note 1) - 7.0 sec
Power Dissipation @ 25 C Ambient

.................................... 200 mw
Derate Linearly from 25°C . . . . . . . . .. ot e e e e e, 2.0 mW/°C
Collector-Emitter Breakdown Voltage (BVCEG) « = « ¢ v v v v v v v e e e e e e e e e e e 30V
Emitter-Collector Breakdown Voltage (BVECO) « = « = « « v o v o v e e e e e e e e e 7.0V
Collector-Base Breakdown Voltage (BVCEO) - = « « v v v v o vt e e e e e e e e e 80V
Collector Current (Ic) . . v v ot it et e et e e e e e e e e e e e e e e, 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 uA/mW/cm? A=0.9 microns, Vcg=5.0 V
Sensitivity MT2 (see note 3) (Sceo) 500 1400 UA/mW/cm?  A=0.9 microns, Vcg=5.0 V
Sensitivity MT1 (see note 4) (Sceo) 80 260 MA/mMW/cm?  2875°K, Vcg=5.0 V
Sensitivity MT2 (see note 4) (Sceo) 200 650 MA/mW/cm?  2875°K, Vceg=5.0 V
Sensitivity MT1 (see note 3) (Scgo) 1.4 2.5 UA/mW/cm?  A=0.9 microns, Vcg=5.0 V
Sensitivity MT2 (see note 3) (Scgo) 3.5 6.2 MA/mW/cm?  A=0.9 microns, Vcg=5.0 V
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/ecm? 2875°K, Vcg=5.0 V
Collector-emitter saturation voltage (Vcg (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_=100Q2
Light current fall time (see figure 8) (t,) 2.0 Ms Vee=5.0V,1c=2.0mA, R_=10082
Delay time (see figure 8) (tq) 1.2 Ms Vce=5.0V,1c=2.0mA, R_=100Q2

Frequency response 300 kHz Vce=5.0V, Ic=2.0mA,R_=100Q2




76 MT1 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 1 20 nA Vce=5.0V
Collector dark current (see note 2) i legBO 0.15 10 nA Veg=5.0V
Collector base breakdown voltage (see note 2) BVceo 80 140 \% 1c=100 uA
Collector emitter breakdown voltage (see note 2) BVcEo 30 65 \% 1c=100 uA
Emitter collector breakdown voltage (see note 2) BVeco 7 12 \% Ig=10Q nA
TYPICAL ELECTRO-OPTICALCHARACTERISTIC CURVES
MT (25°C Free Air Temperature Unless Otherwise Specified)
10.0 T 12 R s 14 —
33‘[ TAI= zs"’c " Vge =5.0V 1 = o.9ul 2 Ta =25°C ‘
85| X =081 / 10 A - ;ggrlihc'g';
8 1 1 / 2
7.5 | Y P ya 9 A o \,\
70 LI < / z I~
6.5 R g g = ES £ ~~
6 TN Ie £y o Zo [ [werzo
5.5 1 ne o & Ky =93 LME7140
D o / g )1 Z o0 D
L = D emmrom’_ L= S A 1 st g L
£y R Smyl oS 4 — 37 & o7 MV108
w 35 10 —t e, / 4 o — ____[MVSO
<3 H = amW/cm o 74 Wt A g, -
25 ] Vi z < 06 T = mvs3
2. 11 V1T b WY s — Mvs2
1.5 W= 2mW/em? ] z T2 "'Tf:§7s K o
(I,': H = ImW/cm? ! 21— = &= 0-4//
o L1 o= 1 ] ] 0.3
: 5 10 15 20 25 30 35 40 45 50 1 4 7 8 9 10 - 0 20 30 & 630 90 100
Vce IN VOLTS c728 IRRADIATION (mW/em?)  C729 % RELATIVE RESPONSE OF SILICON DETECTOR ~ C730
Figure 1 Collector-Emitter Characteristics Figure 2 Photo Current vs. Irradiation Figure 3 Spectral Response
s 20° 10° 350° 340°
10 / 340° 350° 0 10° 20°
22 30 330°
/ 20 Vec=5V 30°\ / 30°
g 10¢ >\'ﬂ
H / 8 R = 1 KQ i
) 6 \ L Pa MT1
| / \ 40°[ 2 — 320°
4 40 14 \ 207 T 2 a0°
o c,/ w12 \ )
=1 EY %
3 N 50° -y 310°
w g 310° Z 50°
g 10 Z . \ ~ 50002 ™
60° 300°
§ 5 6 \ 300° 60°
ol @ °| 290°
o 10 > 4 \ o z;g“ 70°
Q 80°] 280°
2| S — o o
Y : — a0 =
200 0 200 a0 _60°_ 80° 100 120° 0.03 005 0.1 1.0 10 CIL o o o - i — —
TEMPERATURE (°C) C731 Ic - COLLECTOR CURRENT mA C732 C733
Figure 4 Leakage Current vs. Temperature Figure 5 Rise Time vs. Collector Current Figure 6 Angular Response
3 I
) BT, — PULSE WIDTH TIME
P
2 10-¢ .Lm TIMIE
w T . ——
v 'r o I . DELAYJlel = |
INg——> F = VeV g ¢ T T v | = 90%
o 3 » <t _ FALL TIME " 50% EO%
+7— R st i ol
A o > PR
S0’ < y—mseTime__| | ©Y 10% | 10%
o—_ Vour 3 8 >y | |
6 Vour | A=90% [90%,L |
>t L
R, = 1000 4 s
2
= C734 10K 4 8100K 4 6 M
Rg — BASE RESISTANCE ~ Q C7356
Fig. 7 Circuit Used to Obtain Switching Time vs. Fig. 8 Switching Time vs. Base Resistance
Collector Current Plot
NOTES o
" 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?2,
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PHOTOTRANSISTOR MCTo
([T PHOTOTRANSIST

PRODUCT DESCRIPTION
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 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 amplifies the photocurrent generated in its
photosensitive base region. Light coupling electrically isolates the input from the output.

PACKAGE DIMENSIONS ALLDIMENSIONS IN INCHES FEATURES
l——— 390 ——f )1 [+ 060 " # Two isolated channels per package
o T AN ® Two packages fit into a 16 lead DIP socket
ol Bl o I"IT‘LI T "_—0?0 ® Same basic electrical characteristics as MCT2
T ¢ ' j = 1500 volt isolation
20 N 300 = 50% typical current transfer ratio
i} o | e S APPLICATIONS
LI LT L] :m iﬁﬁ- = AC Line/Digital Logic . ... ... .. Isolate high voltage transients
J L—osowp 120a] 18 5 = Digital Logic/Digital Logic. . . . . .. Eliminate spurious grounds
5 ; ces? ® Digital Logic/AC Triac Control . . . . Isolate high voltage transients
b oo A QB.LK:‘ E ® Twisted pair line receiver. . . . .. .. Eliminate ground loop feedthrough
060 K @j (D ¢ = Telephone/Telegraph line receiver. . . Isolate high voltage transients
T k 3} (® c = High Frequency Power Supply
%0 A @ElK_:@ . ' Feedback Control. . . . ....... Maintain floating ground
——oms: 002 867 ora s Relay contact monitor . . . ... ... Isolate floating grounds and transients
NOTE CHIPS ARE LOCATED ON PINS 2, 3,6 AND 7 ® Power Supply Monitor . . . ... ... Isolate transients
O (o}
ABSOLUTE MAXIMUM RATINGS Storage Temperature -55C to 1560°C
Operating Temperature -55°C to 100°C
Lead Temperature (soldering, 10 sec.) 250°C
INPUT DIODE (each channel) OUTPUT TRANSISTOR (each channel)
Rated forward current, DC. . . . . ... ... .... 60 mA Power dissipation @ 25°C ambient . . . . ... ... 150 mW
Peak reversecurrent . . ... ... .. ......... 10 A Derate linearly from 25°C . ... ......... 2 mW/°C
Peak forward current (1us pulse, CollectorCurrent . . . . . . ... ... ..., 30 mA
300pps) ...... I 3A COUPLED
Power dissipation at 25 C ambient . .. ...... 100 mw Input to output breakdown voltage . . . . . . 1500 volts DC
Derate lingarly from50°C .. ... ......... 2mwW/°C Total package power dissipation @ 25°C ambient . . 400 mW

Derate linearly from25°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 1.25 1.50 \% IF =20 mA
Reverse voltage 3.0« 5 \% IR =10 LA
Reverse current .001 10 MA VR =30V
Junction capacitance 100 pF VE=0V
300 pF VE=1V
OUTPUT TRANSISTOR (1. = 0)
Breakdown voltage, collgctor to emitter 30 65 \Y lC = 1.0 mA
Breakdown voltage, emitter to collector 6 13 \Y IC = 100 A
Leakage current, collector to emitter 1 100 nA VCE =10V
Capacitance collector to emitter 8 pF VCE =0V
COUPLED
DC current transfer ratio (IC/IF) 20 50 % VCE =10V, I = 10 mA
Isolation voltage 1500 2500 \%
Isolation resistance 10" 10'2 Q V.o = 500V
Isolation capacitance 0.5 pF f=1MHz
Breakdown voltage — channel-to-channel 1500 \Y Relative humidity = 40%
Capacitance between channels 0.4 pF f=1MHz
Saturation voltage — collector to emitter .40 \% 'C =2 mA, 'F =16 mA
Bandwidth 150 KHz lc=2mA, Voo = 10V, R =100 {2




MCT6

ELECTRO-OPTICAL CHARACTERISTICS (Con’t)

CHARACTERISTICS MIN. TYP. MAX. UNITS
SWITCHING TIMES, OUTPUT TRANSISTOR
Non-saturated rise time, fall time 2.4 Ms
Non-saturated rise time, fall time 15 Ms
Saturated turn-on time (from 5.0 V to 0.8 V) 5 Ms
Saturated turn-off time (from saturation to 2.0 V) 25 Ms

TEST CONDITIONS

[}

Ig=2mA, Ve = 10V, R = 1000
Ig=2mA, Vo =10V, R = 1KQ
RL=2KQ,IF=15mA
RL=2|<Q,:F=15mA

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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0.560-INCH RED
Monsanto HIGH PERFORMANCE |MAN6700

SERIES

DISPLAY

DESCRIPTION

The MANG6700 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.

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

For industrial and consumer applications such as:
= Digital readout displays

Instrument panels

Point-of-sale equipment

Digital clocks

TV and radios

'MODEL NUMBERS

PACKAGE PIN-OUT
PART NO. COLOR DESCRIPTION DRAWING SPECIFICATION
MAN6710 Red 2 Digit; Common Anode; Rt. Hand Decimal A A
MANG6730 Red 1'2 Digit; Common Anode; Overflow *1.8. Rt. Hand Decimal B B
MANG6740 Red 2 Digit; Common Cathode; Rt. Hand Decimal A C
MANG6750 Red 12 Digit; Common Cathode; Overflow £1.8. Rt. Hand Decimal B D

FILTER RECOMMENDATIONS

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

Panelgraphic Red 60

MANG700 Series Homalite 100 - 1605
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PACKAGE DIMENSIONS
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PIN CONNECTIONS
PIN ELECTRICAL CONNECTIONS
NO. A MANG6710 B MAN6730 C MAN6740 D MAN6750

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




MANG70O0 scries

ABSOLUTE MAXIMUM RATINGS

Power dissipation @ 25°C ambient

Derate linearly from 25°C

Storage and operating temperature
Continuous forward current

MANG710/6740
800 mW
-13 mw/°C
-40°C to 85°C

MANG6730/6750
650 mW
-10.5 mW/°C
-40°C to 85°C

Total . . o e 320 mA 260 mA
Persegment . . . .. .. e 20 mA 20 mA
Decimal point . . . . . . . . . e e e 20 mA 20 mA
Reverse voltage
Persegment . . .. ... 50V 50V
Decimal point . . . . . .. . e 5.0V 5.0V
Solder time @ 260°C (see Note 3and 4) . ... .. .......uuuurn.. 5 sec 5 sec
ELECTRO-OPTICAL CHARACTERISTICS (25°C Free Air Temperature Unless Otherwise Specified)
TEST
MIN. TYP. MAX. UNITS CONDITIONS
Luminous intensity, Digit Average 125 ucd Ir =10 mA
(see Note 1)
Decimal point (see Note 5) 55 Mcd Ig =10 mA
Segment Cor D of “+" (6730/6750) 55 pMcd lg =10 mA
Peak emission wavelength 650 nm
Spectral line half width 20 nm
Forward voltage
Segment 1.6 2.0 \Y le =20 mA
Decimal point 1.6 2.0 \Y g =20 mA
Dynamic resistance
Segment 2 Q lpk = 100 mA
Decimal point 2 Q lpk = 100 mA
Capacitance
Segment 35 pF V=0
Decimal point 35 pF V=0
Reverse current
Segment 100 LA Vg =5.0V
Decimal point 100 MA Vg =5.0V
Decimal point 100 MA Vg =5.0V
TYPICAL THERMAL CHARACTERISTICS
Thermal resistance junction to freeair @ ja . . . . . o oo it e e e 160°C/W
Wavelength temperature coefficient (case temp.) . . . . . . .. .. e e 3.0 /°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, Isoproponal, or water up to their boiling points.

5. Intensity adjusted for smaller areas of the “+”” and decimal points.

N



Y MANG700 series

TYPICAL CURVES
100 600 T T T 170
90 I I MANG700 SERIES 160 1 1
o MANB?OO SERIES 1 o 500 150 ' MANG6700 SERIES
" I H ¥ a0
70 L 400 v 2 ~.
l ; & 130 <
< % ’ 2 / g 120 N
w I
E 50 £ 300 / S 110 ~
z T
+ a0 T 2 / S 100
. I £
I H / S 80
20 I ~ 100 / € 5
10 60
0 10 15 20 25 30 S0
0 5 10 15 20 -50 -25 0 25 50 70
Vg - VOLTS ca26 Ir (PER SEGMENT) — mA c1090 AMBIENT TEMPERATURE - °C  C428
Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs. Fig. 3. Luminous Intensity vs.
Forward Voltage Forward Current Temperature (See Note 2)
1000 T T T T 2 T
f— MAX PEAK CURRENT vs DUTY CYCLE — i I ‘ | |
\ MANG6700 SERIES ! MAN6700 SERIES
\ z
™ g
H \\ :
H 100 \ ‘%J
N :
& \ «© \‘
\‘\
T~
~
10 1
1 3 5 10 20 50 100 10 20 40 DbC
DUTY CYCLE % C1199 PERCENT DUTY CYCLE C1200
Fig. 4. Max Peak Current vs. Fig. 5. Luminous Intensity vs.
Duty Cycle Duty Cycle
INTERNAL CONNECTIONS
14 13 14 13
FIRST [DIGIT SECOND|DIGIT 1. SECOND | DIGIT
E ID |IC |B |A |G |F |DPJE |D |G |C B JA |F |pP G A _|F_|DP)
|1 lz |3 |1 |16 |17 |13 |4 Is |e [7 |8 110 |11 |12 |9 |2 l1 |15 |3 |4 | | |7 | |o|11 |12 |9
MANG6710 C1195 MAN6730 C1196
14 13 14 13
FIRST |DIGIT SECOND|DIGIT +1 SECOND DIGIT
E D [c [B JA |l [F |IoplE D |G B |A [F [DP D [C |A B |DPIE |D A _|F |DPj
'1 lz l3 |15 |16 |17 |18 |4 Is |6 |7 I [10 |11 I12 I9 |2 |1 |15 |3 4 Is Ie I I |10 '11 |12 |9
MANG6740 Cc1197 MAN6750 C1198

lectronics Division

Monsanto / 3400 Hillview Avenue-Palo Alto, Califormia 94304
(415) 493-3300-TWX (910) 373-1767

SPECIFICATIONS SUBJECT TO CHANGE LITHO IN U.S.A. © MONSANTO COMPANY 10M76




HIGH POWER | ME7121. ME7122.

INFRARED
Monsanto AARAALS ME7123, ME7124

PRODUCT DESCRIPTION

This family of high power liquid phase epitaxial IR Emitters is designed to accommodate all 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
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T

1405 R 055
~
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TOP VIEW
DIM A B

3 ME7121 190 100
ME7122 175 115 C407
LEAD CROSS SECTION . ME7123 160 130
/\ % ,‘ I 025 ME7124 145 145
o sa L‘— IOU—’" C407
ABSOLUTE MAXIMUM RATINGS
Maximum power dissipaotion @ 25°C ambient . . o ov e e e 150 mgN
Derate linearly from 50 C . . . . . L. e e e e e e e e e e e e e e e e e e g.8 mW/OC
Maximum storage & operating ten;lperature ......................................... -55" t0100°C
Maximum lead solder time @ 260 C (NoOte 3) . . . . . . . . . it it e e e e e e e e e e e e e e e e e 5 sec
Maximum continuous forward current . . . .. o . L. e e e e e e e e e e e 100 mA
Maximum reverse VOITage . . . . . .. oo e e e e e e e e e e e e e e e e e e 3.0V
Peak forward current (PW - 1.0 usec, Duty Cycle = 0.1%) . . . . o o ittt i it e e e e e e e e e e e 6.0 A
ELECTRO-OPTICAL CHARACTERISTICS
TYPICAL TYPICAL
HALF ANGLE ON AXIS INTENSITY
(DEGREES) (MW/STR.) @ 50 mA
ME7121 150 10.8 Into cone @ 1/2 power points
ME7122 10 26.4 @ Ie = 50 MmA
ME7123 6° 105.6 ROP = 3 MW
ME7124 4° 243.6
TEST
MIN. TYP. MAX. UNITS CONDITIONS
Total External Output Power (Note 2) 1.0 3.0 mwW Il =50 mA
Peak Emission Wavelength 940 nm Ilg =50 mA
Spectral Line Half Width 50 nm I =50 mA
Forward Voltage 1.4 1.8 \% Il =50 mA

Light Turn On & Turn Off Time 500 nsec 50 €2 Load




ME7121 ME7122 ME7123 ME7124

PANEL
MOUNTING
TECHNIQUES

NOTES
TOLERANCE * 010
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|
| 265
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SECTION A A SECTION B B
MOUNTING GROMMET PANEL MOUNTING

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES

(25°C Free air temperature unless otherwise specified.)

100 F—— 170% T T T T 11
100 |- ME712X [ SRR [ RELATIVE OUTPUT
- -
< wl¥ VS Ig a0l SEENOTE 150% IN|_YS_TEMPERATURE
g 5 N ¢ =50 mA
= ® g e
c o 3 20 g 130%
3 x 2 N
T 60 w o \
< 2 10 w 10% AV
z 50 ’ E 07 E \
4 >
g © | 2 o4 yai B oo
2 30 g P4 «
S | & y N\
2 2 02 / 20%
10 / N
0 o124 50% N
2.4 6 81012141618 10 0 100 400 1000 -60°-40-20° 0°  40°  80° 120° 160°
FORWARD VOLTAGE (Vg) VOLTS FORWARD CURRENT (lg)—mA C409 TEMPERATURE °C c410
Fig. 1. Ifvs. VF Fig. 2. ROP vs. | Peak Fig. 3. ROP vs. Temperature
(Note 1)
0 10° 20° 0°_ 10° 20°
10
30° 30° = o
ME7121 ME7123 5 \
ME7122 ME7124 g® \
1 o
40° 20° £ 7
| 8 .
<
- : a L / \
” - T
g ¢ \
60° 60° w
. g3
70° 70 @ 2
80° 80" 2 1 / \\
90° s ~N
I I —— T @ g
4 3 2 1 0 5 4 3 2 1 0 860 880 900 920 940 960 980 1000 1020 1040
WAVELENGTH — X\ — nm C379
can c412
Fig. 4. Spatial Distribution Fig. 5. Spatial Distribution Fig. 6. Spectral Distribution
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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 total external radiated power output measurements are made with a Centralab 110C solar cell terminated into a
10052 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 MIL-S-750.

4. This parameter is measured using pulse techniques tw =40 usec duty cycle <10%.
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PHOTO-DARLINGTON MCA230

Monsanto OPTO-ISOLATOR 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.

FEATURES & APPLICATIONS

High collector current rating—50 mA

Fast operate time—10 us

Fast release time—35 us

High isolation resistance— 1011

High dielectric strength, input to output—1500 V
Low coupling capacitance—1.0 pF

Convenient package—plastic dual-in-line

Long lifetime, solid state reliability

Low weight—0.4 grams

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

4 5 6
osrsc:(:] l .uo—-l-(__..l
-~ .050
Form multiple contact, NO/NC relays.
Useful for telephone lines, telegraph lines, SCR

'_t triggers, hospital monitoring systems, airborne

0.060 = systems, remote data gathering systems and re-
jo.oso MAX mote control systems.

-~g~0.340 NOM.

-—1 5
| 0.075 MAX !
EMITTER
3] [21 11
0.010
¢ +.001
0.30

\SILICON
PLASTIC

i

.x ..

o
a =

anooe (D) ° (® sase = Use as a low-current alarm monitor for battery
] [ 018+ 002 CATHODE @} [&@couecmn powered supplies.
@ @EM!TTER
NOTE ALL DIMENSIONS IN INCHES Cc867
AND ARE TYPICAL EXCEPT
AS NOTED
ABSOLUTE MAXIMUM RATINGS
Storage Temperature .. .......... -55°C to 150°C ~ DETECTOR
Operating Temperature . . ... ...... -55Cto 100 C (Siticon Photo Transistor) MCA230 MCA255
Lead Soldering time @ 260°C0 .............. 7.0 sec Power dgssipation
Total power dissipationo@ 25°C ambient . ... 300 nlW @ 25 C ambient . ....... 210 mW .. .210 nlw
Derate linearly from25°C ... ......... 4.0 mW/ C Derate linearly from 25°C . .28 mW/°C .2.8 mW/ C
LED (GaAs Diode) Collector-emitter breakdown
i o . voltage (BVcgo) -+ -+ - - - - - - 30V ..... 55V
Power dissipation @ 25 C ambient _. . . ... ... 90 mW
. o o Collector-base breakdown
Derate linearly from55°C .. ... ......... 2mW/ C
. voltage (BVggg) - -« - - - - - - . 30V ..... 55V
Continuous forward current . . ... ........ 60 mA ;
Emitter-base breakdown
Reversecurrent . . . .. ... ... ... .. ... 10 uA

Peak forward current ( 1 usec pulse, 300 pps) . . 3.0 A voltage (BVego) - - - -+ - - - - 80V ....80V




MCA230 MCA255

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
EMITTER
Forward Voltage Vg 1.25 1.5 \%
Reverse Voltage Vgr 3 5 \%
Capacitance - C, 100 pF
DETECTOR
Gain (second stage) Heg 25,000
Collector Breakdown Voltage BVceo 30/55 \%
Base Breakdown Voltage BVeeo 30/55 \%
Emitter Breakdown Voltage BVego 8 \%
Collector Leakage Current lceo (DARK) 1.0 T00 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 Vce (SAT) 1.0 \"
Bandwidth (50% A CTR) 10 kHz
Turn-off time tore 35 MUsec
Turn-on time ton 10 Jsec
ISOLATION
DC Voltage Breakdown Viso 1500 2000
Resistance Riso 10"
Leakage Current liso 10 MA
Capacitance Ciso 1.0 pF
Dielectric Dissipation Limit 50,000 VHz
AC Voltage Limit @ 60 Hz 800 Vawms

SWITCHING TIME TEST CIRCUIT

+135V

i

)
I |
I
|
|
|
|

PULSE
INPUT

Ip =50 mA
c868

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

TEST CONDITIONS

Ir = 20 mA

Ig = 10 uA

V=0

\4:E =5 \/,'C =0.5mA
lc =100 A, Ig =0

IC = 1()#/\,|F =0

lc=1HA, Iz =0
Veg =10V, g =0

\G:E =10V
\A:B =10V
\GEB =0.5V

IF =50 rn/\,\&:B =10V

Ig =10 mA, Vg =5V, Note 1
lc =50 mA, Ig = 50 mA

Ic =10 mA, Note 2,
R_=1008, Veg =10V

See switching time test circuit
Note 3

\/IS(D = 1500 VvDC.

RMS

PULSE
OUTPUT




MCA230 MCA255
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MICAZ30 MCAZ255

DC RELAY CHARACTERISTICS
CONTACTS
Contact configuration SPST-NO
Contact load rating 125 mA DC
Contact withstand voltage MCA230 30 v DC
MCA255 55 V DC
Closed contact voltage 1.0V
Operate time with 100 Qload 10 useconds
Release time with 100 2load 35 useconds
CcolL
Turn on voltage 13V
Turn on current at rated contact load 50 mA
ISOLATION
Dielectric strength, contacts to coil 1500 V minimum
Isolation resistance, contact to coil 10'! Ohms
Capacitance, contacts to coil 1.0 pF
WEIGHT ' 0.4 grams
APPLICATION CIRCUITS
OPERATING A RELAY COIL WITH MCA2
*Vee Vee <9V
R< 8 MQ
Ig< 250 mA
IF<16mA
ISOLATE T2L LOGIC WITH MCA2 'f r——————=-=-- Ic
| |
+VCC |
_________ | W GE PA494
G—{—— 1 T I SCHMITT TRIGGER
|
| o—r __ _ _ ____ Cc883
| ¥ 1
| =
I o ToT2L
.. Vee <55V
TISN7413 Ic<125mA
SCHMITT TRIGGER Ig < 50 mA
cest IN914
L If —=
= e —————— — —
|
|
. 4
|
|
ot _ JI = c8s4
NOTES
1. The current transfer ratio (Ic/Ig) is the ratio of the detector collector current to the LED input current with Vg
at 5 volts.
2. The frequency at which i is 3 dB down from the 1 kHz value.
3.. Rise time (t;) 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

3400 Hillview Avenue—Palo Alto, California 94304 (415) 493-3300—TWX (910) 373-1767 Monsa nto

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



Monsanto

MCT276

PHOTOTRANSISTOR OPTOISOLATORS

FEATURE SPECIFICATIONS

e Highest speed discrete phototransistor
optoisolator

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

Maximum Turn-on time — 2.5 useconds
(specified condition)

Maximum Turn-off time — 2.5 useconds
(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

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

PACKAGE DIMENSIONS

| | {a— C —>
6 4 §
D
- INCHES| mm
A } SYMBOL | "\ ™[ MAX. NOTES
A .365 9.27
B e B 270 | 6.73
C 130 318
D 15° 15°
F 3 300 Ref|7.62 Ref.] 1
Y o -+ ot
701240 H 070 1.78
K3 J 110 2.79
éj\ «Qg K 022 0.56
L H & Y ®« T 085 2.16 2
¥ O < M 3
oy 6 N 175 | 445 4
1 I N :
N
SEATING -L NOTES
PLANE 7 G 1. INSTALLED POSITION OF LEAD CENTERS
1 2. FOUR PLACES
M 3. OVERALL INSTALLED POSITION
4. THESE MEASUREMENTS ARE MADE FROM THE
) SEATING PLANE
C1240 L I «
J
O @ @ cne
%00(0 &
LN



MCT276

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

TRANSFER CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
Current Transfer Ratio,
collector to emitter lce/le 15 30 60 % lg=10mA; Veg=10V
8 125 % le= 16 mA; Veg= 0.4 V
Current Transfer Ratio,
collector to base leg/lE .15 % lg=10mA; Veg=10V
Saturation voltage VcE(SAT) .24 .40 \% Ig= 16 mA; Ic=2mA
Non-saturated
Turn-on time ton 24 2.5 us RL=100Q;lc=2mA;
3 VCC =5V
2 Turn-off time toff 2.2 25 us See figures 11, 13
; Saturated
2 Turn-on time ton 6.8 us lg=16 mA; R_= 1.9 KQ
5 Turn-off time toff 16 us See figures 12, 14
[ (Approximates a typical TTL interface)
g Turn-on time ton 5.4 us lE=16 mA; R_ =47 KQ
Turn-off time toff 32 us See figures 12, 14
(Approximates a typical low power TTL interface)
Surge isolation Viso 3550 vDC Relative humidity < 50%,
Ta=+25°C, 1.0 < 10 uA
2 2500 VAC-rms 1 second
© | steady state isolation Viso 3150 vDC Relative humidity < 50%,
< Ta=+25°C, I|.o < 10 uA
3 2250 VAC-rms 1 minute
2 | Isolation resistance Riso 10 ohms Vi.0 = 500 VDC,
Ta= +25°C
Isolation capacitance Ciso 5 pF f=1MHz
INDIVIDUAL COMPONENT CHARACTERISTICS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
g Forward voltage Ve 1.20 1.50 \ Ig =20 mA
o Forward voltage temp.
a coefficient -1.8 mV/°C
'5 Reverse breakdown voltage BVg 3.0 25 \% Ig =10 A
S | Junction capacitance (o} 50 pF VE=0V, f=1MHz
- 65 pF VE=1V,f=1MHz
Reverse leakage current IR .35 10 uA Vg=3.0V
DC forward current gain hee 90 Vee =5V, Ic =100 uA
« Breakdown voltage
o Collector to emitter BVcEo 30 45 \% Ic=10mA,Ig=0
E Collector to base BVceo 70 130 v lc =10 A
2 Emitter to collector BVeco 7 10 \Y lc=100 A, Ig=0
< Leakage current
E | collector to emitter Iceo 5 50 nA Vee =10V, g =0,
!5 Ta=+25°C
o Capacitance
'5 Collector to emitter 8 pF Vece=0,f=1MHz
-© | collector to base 20 pF Vcg=5,f=1MHz
Emitter to base 10 pF Veg=0,f=1MHz

ALL TYP. READINGS @ +25°C




MCT276

ELECTRICAL CHARACTERISTIC CURVES (25°C Free air temperature unless specified)
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Fig. 7. Current Transfer Ratio
(unsaturated) vs. Temperature

Fig. 8. Current Transfer Ratio vs.
Operating Time

ABSOLUTE MAXIMUM RATINGS

TOTAL PACKAGE

Storage temperature -55°C to 150°C

Operating temperature . . . ... ... -55°C to 100°C
Lead temperature
(Soldering, 10s€C) . . ... vvvinn e 260°C

Total package power dissipation @ 25°C
(LED plus detector) )
Derate linearly from 25°C

260 mW

INPUT DIODE

Forward DCcurrent .. ............... 60 mA
Reversevoltage ...................... 3V
Peak forward current

(1 us pulse, 300 pps)o ................. 30A
Power dissipation 25" C ambient ... .. ... 200 mW
Derate linearly from25°C .. ........ 2.6 mW/°C
OUTPUT TRANSISTOR

Power dissipation @ 25°°C ....... R 200 mW
Derate linearly from25C ......... 2.67 mW/°C



MCT276

SWITCHING CHARACTERISTICS
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Electronics Division

3400 Hillview Avenue—Palo Alto, California 94304 (415) 493-3300—TWX (910) 373-1767 Monsa ntO
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PHOTOTRANSISTOR MCT2

MOHSB NN oFTo1SOLATOR MCT2E

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 APPLICATIONS
0 340 NOM >~
EMITTER <~ 0075 MAX
allel
S B AC line/digital logic isolator
0250 B Digital logic/digital logic isolator
[ SILICONE B Telephone/telegraph line receiver
B Twisted pair line receiver
® High frequency power supply feedback control
0100 5 ® Relay contact monitor
Auoos@} ((®) Base B Power supply monitor
catHooe (2) LE@ COLLECTOR
© (D emirren
018+ 002 NOTE  ALL DIMENSIONS IN INCHES
AND ARE TYPICAL EXCEPT C807
AS NOTED
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 Output Transistor
Forward DCcurrent. . ... .......... 60 mA Power dissipation at 25°C ambient . . . .. 200 mW
Reversecurrent . . .. ....couuuuu.... 10 uA Derate linearly from 25°C . . . ... ... 2.6 mW/°C
Peak forward current Input to output voltage isolation MCT2 . . 1500 volts
(1 uspulse, 300 pPpS) - =+ v v v v v v e e 3.0A Input to output voltage isolation MCT2E . 2500 volts
Power dissipation at 25°C ambient . ... 200 mW Total package power dissipation at
Derate linearly from 25°C.. ... ... .. 2.6 mW/°C 25°C ambient (LED plus detector) . . . .. 250 mW

Derate linearly from25°C .. ......... 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 Vg 1.25 1.50 v, Ig =20 mA
Forward Voltage Temp. Coefficient -1.8 mV/ C
Reverse Breakdown Voltage BVg 3.0 5.5 \% Ir=10 LA
Junction Capacitance C, 105 pF V=0V
300 pF V=1V

Reverse Leakage Current .01 10 UA Vg=3.0V
Rise Time ty 20 ns Ig=50 mA, 50 2 System
Fall Time tf 20 ns IF=50 mA, 50 £ System
Output Transistor
DC Forward Current Gain heg 100 250 Vce=5V, Ic=100 uA
Collector To Emitter Break-

down Volt. BVceo 30 65 \% lc=1.0 mA, Ig=0
Collector To Base Break-

down Voltage BVceo 70 165 \Y Ic=10 nA
Emitter to Collector Break-

down Voltage BVeco 7 14 \ 1c=100 A, 1£=0
Collector To Emitter, Leak-

age Current lceo 5 50 nA Vce=10V, |g=0, Note 5

Collector To Base Leak-
age Current lcBo 0.1 20 nA Vceg=10V, Ig=0




MCT2 MCT2E

CHARACTERISTIC SYMBOL
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

le/

ls/)

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

Voltage Vce (sat)

Bandwidth (see note 2)

SWITCHING TIMES

Non-Saturated

Collector Delay Time
Rise Time
Storage Time
Fall Time
Non-Saturated
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 5V to 0.8 V)

t off (from SAT to 2.0 V)
Non-Saturated

Base Rise Time
Fall Time

e

——
O—

Vee

*'c

\ Ac i

—
— c808

Circuit 1

GUAR.
MIN.

20

1500
800

2500

V out

TYP.

8
20
10
50

.20
2300

10"
1.0

0.24

150

TYP.

175
175

GUAR. UNITS

MAX.
pF
pF
pF
%
%

vDC
VRMS

vDC
Q
pF

0.4 \Y

KHz

UNITS

us

us

us

us

ns

I3

Ty

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

TEST CONDITIONS

VC E=0

Veg=10 V

VBE=O

Vee=10V, Ig=10mA, Note 1
Veg=10 V, 1g-10 mA

f=60Hz

V,.0=500 V
f=1MHz

Ic=20mA, Ig=16 mA

1c=2mA, V=10V, R =100 Q
(Circuit No. 1)

TEST CONDITIONS

RL=100 £, Ic=2 mA, Vcc=10 V
(Circuit No. 1)

R =1 K&, Ic=2 mA, V=10V
(Circuit No. 1)

R =2 K82, 1Ig=15 mA, Vce=5V
Rg=open (Circuit No. 2)

RL=2 K, 1£=20 mA, Vcc=5V
Rg=100 K& (Circuit No. 2)

RL=1 KQ, Vcp=10V

Vee

V out

VY2

R

—
— €809

Circuit 2




MCT2 MCTZ2E

TYPICAL ELECTRO-OPTICALCHARACTERISTIC 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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Fig. 16 Lifetime vs. Forward Current Fig. 17 Sensitivity vs. Base Resistance Fig. 18 Detector Typical hfg Curves
OPERATING SCHEMATICS
MODULATION CONSTANT i Ic _
T CURRENT . N Ve = 10 VOLTS PULSE 479 . V¢ =10 VOLTS
INPUT INPUT
- — —
LED I <
e A L A
L N PULSE
OUTPUT -— OUTPUT
-— e
N
R, = 1002
R, = 1000 t
— —
- 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 (Ic/I F) is the ratio of the detector collector current to the LED input current with Vg at 10 volts.
2. The frequency at which i¢ is 3 dB down from the 1 kHz 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%.
4. For design information send for Application Notes Handbook.
5. Use a 100 M 2 resistor Rgg for test stability.

. . CTR, - CTR
Normalized CTR degradation = ——s=g5——
CTR,

Electronics Division
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SOLID STATE

LAMPS MV5753 MV5754

Monsanto
e —

PRODUCT DESCRIPTION

These are solid state indicators offering high brightness at low currents. The MV5753 and MV 5754 are made with
gallium arsenide phosphide chips and are encapsulated in epoxy lenses.

PACKAGE DIMENSIONS FEATURES
e 200" —o] = High intensity light source with various lens
(5 08mm) DIA effects.
s Versatile mounting on P.C. board or panel
(2153?,',',"{ = Snap in clip available on request
—¥ s Long life—solid state reliability
(8 s = Low power requirements
H SEATING PLANE = Compact, rugged, lightweight
{ f = High efficiency
C o - :
“%g?nm) (2133?“) = Ultra high brightness

FLAT DENOTES
CATHODE

075"
(1.91mm) MAX %

|
e

T {051mm)
050" (12 7mm) 050" (1.27mm) (SQUARE)
100" (2.54mm)
TOLERANCES £ 010" (.254 mm) C1062

ABSOLUTE MAXIMUM RATINGS

Maximum power dissipation @ 25°C aMbIent . oot e 105 mW
Derate linearly from 250 G 1.14 mW/°C
Maximum storage and operating temperatures . . ... ... .. L L L e -55°C to 100°C
Maximum lead solder time @ 260°C (see Note 3) . . . . . . e 5 sec
Maximum currents and voltages

Continuous forward current @ 25°C . . . . oo o e e 35 mA

Continuous forward current ® 100°C . . o oo oot e e e e 10 mA
Peak forward current (1 usec pulse, 0.1% duty cycle) . . ... . . .. e 5.0A
Reverse voltage . . . . . . . e e e e e e e e e e e e e e e e e e 50V

PHYSICAL CHARACTERISTICS

CIRCUIT
SOURCE LENS LENS POP-IN BOARD
TYPE COLOR COLOR EFFECT MOUNTING MOUNTING
MV5753 Red Red diffused Wide beam X X
MV5754 Red Red diffused Narrow beam X X




MV5753 MV5754

ELECTRO-OPTICAL CHARACTERISTICS

PARAMETER TEST COND. UNITS MV5753 MV5754
Forward voltage (Vg) ‘ 20 mA \Y
Typ. 2.0 2.0
Max. 3.0 3.0

Luminous intensity
(see Note 1)

. Typ. 20 mA mcd 4.0 8.0
Peak wave length 20 mA nm 635 635
Spectral line 20 mA nm 45 45
Half width
Capacitance
Typ. V=0 pF 45 45
Reverse voltage (VR) Ir = 100 A
Min. \ 5 5
Typ. \% 25 25
Reverse current (Ig) Vg =50V
Max. MA 100 100
Typ. nA 20 20
Viewing angle (total) See Fig. 3 & 4 degrees 65 24

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

0 20
50 —T I/ 120% 0
MV5753 + MV5754
T w 100% ED 100%
1 ®
x o 80% 90%
= 2
z ® £ 80%
z O 60%
el
S E / 70%
z é 40%
5 @< / \ 60%
(=] 10 0
w 20% \
o / N
14 16 18 20 22 24 26 28 30 520 540 560 580 600 620 640 660 680 50% 40% 30% 20% 10% O
FORWARD VOLTAGE (V] -~ VOLTS  ¢1095 WAVELENGTH (\) —~ nm €1096 C1065
Fig. 1. Forward Current vs. Fig. 2. Spectral Response Fig. 3. Spatial Distribution (Note 2)
Forward Voltage for MV5753
A A B B
0 10 20
30
100"
90
40
80% 280 DIA
NOTES TOLERANCE 010
700 50 f=- 250 DIA —== MATERIAL CLEAR POLYPRO OR EQUIVALENT

I ‘ FOR MOUNTING DRILL A 25" HOLE

60°% 60 T |
70 ?
|
80 |
265
50% 40% 30% 20% 10% 1065 025
Fig. 4. Spatial Distribution (Note 2) l —-—{
! ;

for MV/5754 L _’]
Fig. 5. Mounting Grommet 282 DIA
oo MP51 360 01A '

(supplied on request only)

—

|
I
| 165
|

~

1

c621 SECTION AA SECTION B 8 1067

NOTES
1. As measured with a Photo Research Corp. “SPECTRA’ Microcandela Meter (S/N 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.

Electronics Division
3400 Hillview Avenue—Palo Alto, California 94304 (415) 493-330¢—TW

SPECIFICATIONS SUBJECT TO ¢

N

ANGE WITHOUT NOTICE LITHO IN usa

e, SN VRO e T ttlmrevem




REFLECTIVE OBJECT

Monsanto CENSOR 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\
— s FEATURES
T PIN 1
100?;{ IDENTIFICATION - High sensitivity
F\ ~ s Low Cost
! \f = High reliability
375
\L APPLICATIONS
PIN 1 ANODE } LED
2 CATHODE 225 = Object sensing
3 COLLECTOR } PHOTO- c1o15
4 EMITTER DARLINGTON = End-of-tape sensing
LEAD SPACING = 100
3 LEAD LENGTH ~ 500
2 7 4 LEAD DIMENSIONS =
—~ 400\\ 025x 025
ALL DIMENSIONS ARE IN INCHES ™
ABSOLUTE MAXIMUM RATINGS INPUT DIODE
Storage Temperature . ......... -55°C to 100°C Power dissipation at 25°C ambient .. .. 150 mW
Operating Temperature . . . ... ... -55°C to 100°C Derate Linearly from 25°C ... .. .. 2.0 mW/°C
Lead Temperature (Soldering, 5sec) . ... ... 260°C Forward DCcurrent. ... ... ........ 75 mA
Total Power Dissipation Reversecurrent . . .. .............. 10 mA
(25° Free AirTemp.) .. .o vvevnn.. 250 mW Peak forward current (1 us pulse, 300 pps). . 3.0 A
Derate linearly from 25°C . .. ...... 3.3 mw/°C OUTPUT DARLINGTON
Power dissipation at 25°C Ambient. . . .. 150 mwW
Derate linearly from 25°C ... ... ... 2.0 mW/°C
Collector Current. . . . .. ... ........ 25 mA
Collector to emitter voltage . . . . ... ... .. 30V

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

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
Forward Voltage VF 1.25 1.50 \Y Ig =20 mA
Forward Voltage Temp. Coefficient -1.8 mV/°C
Reverse Breakdown Voltage BVR 3.0 5.5 \% IR = 10 A
Junction Capacitance Cj 105 pF VE=0V )
Reverse Leakage Current .01 10 kA VR = 3.0V
OUTPUT DARLINGTON
Breakdown Voltage BVcEO 30 55 \ lc=1.0mA
IF =0 (NOTE 2)
Reverse Breakdown Voltage BVECO 5 7 \Y Ic =100 A
IF =0 (NOTE 2)
Leakage Current Iceo (dark) 5 100 nA VcE =5V (NOTE 2),Ig=0
Leakage Current Iceo (ambient) 6.8 mA VcE =5V (NOTE 3),1g=0
Rise Time, Fall Time 0.6 mS VcE =8V, R = 1KQ
COUPLED
Photo Current IC (A) 50 400 oA I =50 mA

VcE =5.0V (NOTE 1 &2)
d=1.0CM










MCA7/

+5V

SCHMIDT
TRIGGER

CIRCUITS TO INTERFACE THE MCA7 WITH 5V LOGIC

5K

+5V

+5V

SCHMIDT
TRIGGER

SCHMIDT
TRIGGER

1.5 microns.

See Application Note AN507

€1030
c1028 €1029
Circuit 1 Circuit 2 Circuit 3
Normally High Output Normally Low Output Comparator Driver
-—l '<- 100"
MCA7 REGION OF
IF e e e — — v MUTUAL
L 1 COVERAGE
REGION OF
| Eg{,TETREfGE REGION OF
| DETECTOR
| 2 COVERAGE
| 0
-
MCL610 o
. Supmn
EMITTER — \ DETECTOR
€1031
c1027
Circuit 4
Booster Drive to Logic Isolator Spatial Distribution of Maximum Sensitivity
NOTES:

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 MCA?Z.

Measured with radiation flux intensity of less than 0.1 uW/cm?2 (dark condition) over the spectrum from 0.1 micron to

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

Electronics Division

3400 Hillview Avenue—Palo Alto, California 94304 (415) 493-3300—TWX (910) 373-1767
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Monsanto

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

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

E R EEET EEEEEESEEEREEREREEETR

0.800 INCH HI-EFFICIENGY RED (ORANGE)

MANSGOO SERIES

HIGH PERFORMANCE DISPLAY

DESCRIPTION

The MANB8600 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.

MODEL NUMBERS

PACKAGE PIN-OUT

PART NO. COLOR DESCRIPTION DRAWING SPECIFICATION

MANS8610 Hi-Efficiency Red Common Anode, Right Hand B A
(Orange) Decimal Pt.

MANS8630 Hi-Efficiency Red Common Anode, = 1 Overflow, A B
(Orange) Right Hand Decimal Pt.

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

MANB8650 Hi-Efficiency Red Common Cathode, = 1 Overflow, A D
(Orange) Right Hand Decimal Pt.

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

PANELGRAPHIC SCARLET 65
HOMALITE 100-1670

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 GREY NO. 10




MAN8600 SERIES

£ PACKAGE DIMENSIONS

735"
(18.67 mm)

(10.54 mm)

.100” DIA
(2.54 mm)
457" 8°
(11.61 mm)
PART NO. LUMINOUS
415" l INTENSITY

DATE CODE CA'II'EGORY
)

MAN8EXX

735"
(18.67 mm)

U 0
.800"
1(20.32 mm)
UI___IU v

.985"
(25.02 mm)

100 DIA
(2.54 mm)
457" 8°
(11.61 mm)
PART NO.
415"
(10.54 mm)

Il
L.

LUMINOUS
INTENSITY

DATE CODE CA'I"EGORY
)\

MANB86X

X

< 600" < -600°
(1524 mn'j’) (15.24 mrrl)—'> 00 20
(zg;?nxl* (2. gt??nv:\TI = (5?2:1"17”* (.égjenm) g (2. 54 mm)I e (51 mm) L
TYP
A C1369 B C1370
-~ PIN CONNECTIONS
ELECTRICAL CONNECTIONS
A B C D
PIN # MANS8610 MANS8630 MANS8640 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 Comman 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

MANBSG00 SERIES

100 3000 170
90 160
. 2500 AN
80 3 . 150 \
. 3 " 140 I :
] Z 2000 @ 130 J ‘
< 60 2 £ 120 :
w I
_ 50 I 2 1500 g 110
< a0 g § 100
30 gnwo c 90 C
20 3 g N
/ 500 E 0
10 60
50
0O 4 8 12 16 2024 28 32 3640 0 5 0 15 20 2% 30 50 -25 0 25 50 70
FORWARD VOLTAGE (Vg) VOLTS  C1080 ¢ (PERSEGMENT) nA 1090 AMBIENT TEMPERATURE - C  C1244
Fig. 1. Forward Current vs. Fig. 2. Luminous Intensity vs. Fig. 3. Luminous Intensity vs.
Forward Voltage Forward Current Temperature
(see Note 2)
e
z
1000 2 =
g 30 \
c 28
\ & 2
< 2
N = ) \
H < g £ 2 \
' \ I < 18
100 2 45 2 16
< - g S 14
@ AN = o
3 N S 0
h\\\ 3 N 5 8
i =2
1
\\ x 2
10 ) s 0
1 3 5 10 20 50 100 10 20 40 DC 8 0 10 20 30 40 50 60 70 80 90
' DUTY CYCLE - % Cc1193 PERCENT DUTY CYCLE c1194 - Ta, AMBIENT TEMPERATURE, °C c13n
) Fig. 4. Max Peak Current vs. Fig. 5. Luminous Intensity vs. Fig. 6. Maximum DC Current
Duty Cycle Duty Cycle vs. Temperature
INTERNAL CONNECTIONS
4 12 17 4 12 17
A F 3 D P |c G B D2 pp  |o1 B A
|2 |3 '5,7 9,11 {10 [13 |14 |15 |5,7 |9,14 [10 In |13 |15
N MAN8610 MAN8630
' 4 9 12 17 4 9 12 17
A F E DP D c G B C pp [p2 B8 D1 A
lz Ia |5,7 10 ‘11 |13 |14 ‘15 |5,7 |1o ln |13 |14 |15
5 MANB640 MANS650

C1372




MANSG00 SERIES

ORI W

i ABSOLUTE MAXIMUM RATINGS

oS A BRI
R

MAN8610/8640 MAN8630/8650

Power dissipation — 25°C ambient . . . ... ........ 800 mwW 650 mW
Derate linearly from 25°C . .. ... uv e, -13mw/°C -11 mw/°C
Storage and operating temperature . . . ... ........ -40°C to +100°C -40°C to +85°C
Continuous forward current

Total ..t e e e 240 mA 240 mA

Persegment . .. .........¢00iiiurennnnn 30mA 30 mA

Decimalpoint . ...... ..., 30 mA 30 mA
Reverse voltage

Persegment . .. ...........0.00iiiiternnn. 6.0V 6.0V

Decimalpoint . ............c0i ... 6.0V 6.0V

Solder time @ 260°C (see Note 3&4) ......... 5 sec 5 sec

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

TEST
MIN. TYP. MAX. UNITS CONDITIONS
Luminous Intensity, Digit Average
(see Note 1) 600 1000 ucd I =10mA
Decimal point (see Note 5) 240 400 ucd Ig =10 mA
Segment C or D of “+" (8630/8650) 240 400 ucd IF =10 mA
2z Peak emission wavelength 630
& Spectral line half width 40
5 Forward voltage
Segment 25 Vv Ig =20 mA
Decimal point 2.5 \% Ig =20 mA
Dynamic resistance
Segment 26 Q I =20 mA
Decimal point 26 Q Ig =20 mA
Capacitance
Segment 35 pF V=0
Decimal point 35 pF V=0
Reverse current
Segment 100 MA VR =3.0V
% Decimal point 100 MA Vg =3.0V
&: Ratio I_ 2:1 - Ir =10 mA
TYPICAL THERMAL CHARACTERISTICS
Thermal resistance Junction to free @ir @ a . . . v . v i vt it it it it et e e e 160°C/W
Wavelength temperature coefficient (case temp.) . . . .. . ... ittt ittt et it it e e 1.0A/C
Forward voltage temperature coefficient . . .. ... ... .. ...ttt e i e -2.0mV/°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 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, Isoproponal, or water up to their boiling points.
. Intensity adjusted for smaller areas of the “+’’ and decimal points.

Electronics Division
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PHOTO SCR

OPTO-ISOLATOR Mas

MCS2400

Monsanto
]

PRODUCT DESCRIPTION
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 FEATURES & APPLICATIONS

® Built-in memory

B AC switch (SPST)
| 0.340 NOM =] ® High current carrying capability
- 0075 MAX (pulsed condition)
é"?;% ® Plastic dual-in-line package
& B High isolation resistance—101! Q
odo 8 ® 1500 volt isolation, emitter to detector
; - suicone : Eompact, rugged, light-weight

IR ow coupling capacitance . .. 1.0 pF typical
DETECTOR L-osu

0 100~

The Photo SCR coupled pair i1s intended for applica-
tions where complete electrical 1solation 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). !

120

0060

anooe(T) ° (Doare
CATHODE } E@Anoue
g L (Dcatooe

018+ 002 NOTE  ALL DIMENSIONS IN INCHES
AND ARE TYPICAL EXCEPT

AS NOTED

NOTE TWO PACKAGES PER MATCHED SET €359

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

MCS2 MCS2400
CHARACTERISTICS MIN. TYP. MAX. MIN. TYP. MAX. UNITS TEST CONDITIONS

INPUT DIODE

Forward voltage (Vg) 11 1.25 15 11 1.25 1.5 \ Il =40 mA

Reverse voltage (Vg) 30 — - 30 - - \% Ir = 10 uA

Reverse current (Ig) - 001 10 — .001 10 MA Ve =3.0V

Junction capacitance (Cy) — 100 — - 100 — pF V=0

Rise and fall time (t,, t¢) — 20 — — 20 — ns Ie = 40 mA, R_ =50 Q
DETECTOR

Forward leakage current (Igx) - .006 2.0 — .001 2.0 HA Vex = Rated Vex, Rgk = 27kQ2

Reverse leakage current (Igx) - 006 2.0 — .001 2.0 MA Vrx = Rated Vex, Rgk = 27kS§2

Forward blocking voltage (Vexm) 200 - - 400 — — \Y Rgk = 27kQ2 @ 100 C

Reverse blocking voltage (Vrom) 200 - - 400 — — Y Rgk = 27k2 @ 100 C

On voltage (Vrm) - .98 1.3 - .98 1.3 \% I+ =100 mA

Holding current (lqx) .01 .06 .20 .01 .06 .20 mA Rak = 27k2

Gate trigger voltage (VgT) - 05 1.0 - 0.6 1.0 \ Vex =100V

Gate trigger current (I1g1) - 19 100 - 23 100 MA Vex =100V, R_ = 10k, Rgk = 27kQ2

— Rate of rise of forward
blocking voltage (see Fig. 7) (dVa/dt) — 0.45 - - 0.45 - V/us VEx =100 V, Rgk = 27kS2
- 0.90 - = 0.90 - V/us Vex = 100 V, Rgk = 27kS2, Cgk =.001 uF

COUPLED

Turn on current (threshold) (I¢) 0.5 50 14 0.5 5.0 14 mA Vex = 100 V, Rgk = 27k

t, + tg (See note 1) (tgn) - 2 - — 4 - us Ig =30 MA, Rgk = 27k§2, Ve = 100 V

Isolation breakdown veltage (Viso) 1500 - - 1500 — — vDC t=1min

Isolation resistance (Rso) - 1011 — — 1012 - Q V = Rated

Isolation capacitance (Cso) - 10 - - 1.0 — pF f=1MHz

Leakage current (i) - 10 — - 10 - nA V = Rated V50

Dielectric dissipation limit (D) - 50,000 - - 50,000 - V-Hz t= 15 minutes

AC voltage limit - 800 - — 800 — Vems f=60Hz




MCS2 MCS2400

ABSOLUTE MAXIMUM RATINGS

LED (GaAs Diode)

Power dissipation @ 25°C ambient . . . ...
Derate linearly from 25°C ..
Continuous forward current . ... ... ...
Reversecurrent . .................
Peak forward current ... ...........

(50 us pulse, 120 pps)

COUPLED

Isolationvoltage . . ... .............
Total package power dissipation ..... .,

PN

Storage temperature —55052 to 150°C
Operating temperature =55 C to 100°C
Lead soldering time @ 260°C 7.0 seconds

DETECTOR (Photo SCR)

Power dissipation @ 25°C ambient . .. ... ... 200 mW
Derate linearly from 25°C .. ......... 2.67 mwW/°C
DCanodecurrent ... ... ... ... .. ...... 150 mA
Peak pulse current (100 us, 120 pps). . ... ... 1.0A
Averagegatecurrent .. .. ... ... .. .. ... 25 mA
Reversegatecurrent .. ... ... .. ........ 1.0 mA
MCS2 anode voltage (DC or peak AC) ....... 200 Vv
MCS2400 anode voltage (DC or peak AC) .. ... 400 V

Fig. 1. LED Lifetime vs.
Forward Current
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R
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L
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I -
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1]
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ANODE TG CATHODE VOLTAGE — V

Fig. 3. Anode-Cathode Vealtage
vs. Anode Current
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ELECTRO-OPTICAL CHARACTERISTIC CURVES (25°C Free Air Unless Otherwise Specified)

prd

12 1l =
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WA - v100°C "]
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X
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t¢ —~ FORWARD CURRENT - mA  C361

Fig. 2. Forward Voltage vs.
Forward Current
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Fig. 4. Gate-Cathode Resistance
vs. Holding Current




MCS2 MCS2400

lg —mA

Vet -V

’ . . .pe
ELECTRO-OPTICAL CHARACTERISTIC CURVES (Cont’d) (25°C Free Air Unless Otherwise Specified)
Rgk n
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Fig. 5. Gate-Cathode Resistance Fig. 6. Rise Time vs. Fig. 7. Critical dV/dt vs. Forward
vs. Forward Current Forward Current Blocking Voltage
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TYPICAL CIRCUIT APPLICATIONS

e C372

OPERATING SCHEMATICS

DC LOAD
0 A'A
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/
120
VRMS
J— 60~
CONTROL —1
INPUTS

TTL GATE

C135

RELAY CIRCUIT FOR HALF WAVE A.C. CONDUCTION

NOTES

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

Electronic Special Products

Monsa nto / 3400 Hillview Avenue—Palo Alto, California 94304
(415) 493-3300—-TWX (910) 373-1767
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GREEN MANSO SERIES
ORANGE MAN3600 SERIES

Monsanto

0.300-INCH SEVEN SEGMENT DISPLAY

FEATURES

s Common anode or common cathode models

s Red, yellow, green and orange

s Fast switching—excellent for multiplexing

= | ow power consumption

= Bold solid segments that are highly legible

s Solid state reliability—long operation life

= |mpact resistant plastic construction

s Directly compatible with integrated circuits

= High brightness with high contrast DESCRIPTION

m Standard 14 pin dual in-line package configuration The MAN50, MAN3600, MAN70 and MANS8O Series

= Wide angle viewing . . . 150° provides a choice of color of LED displays. Standard
units are available in red, green, orange and yellow,

For industrial and consumer applications such as: with common anode right hand decimal, common

= Digital readout displays anode left hand decimal, common cathode right

s Instrument panels hand decimal, and common anode overflow (1)

n  Point of sale equipment with right hand decimal. They can be mounted in

s Calculators arrays with 0.400-inch (10.16 mm) center-to-center

= Digital clocks spacing.

MODEL NUMBERS

PART NO. COLOR DESCRIPTION

MANS51 Green Common Anode; Right Hand Decimal
MANS52 Green Common Anode; Left Hand Decimal
MANS3 Green Common Anode; Overflow %1

MANS54 Green Common Cathode; Right Hand Decimal
MAN3610 Orange Common Anode; Right Hand Decimal
MAN3620 Orange Common Anode; Left Hand Decimal
MAN3630 Orange Common Anode; Overflow 1
MAN3640 Orange Common Cathode; Right Hand Decimal
MAN71 Red Common Anode; Right Hand Decimal
MAN72 Red Common Anode; Left Hand Decimal
MAN73 Red Common Anode; Overflow %1

MAN74 Red Common Cathode; Right Hand Decimal
MANS81 Yellow Common Anode; Right Hand Decimal
MAN82 Yellow Common Anode; Left Hand Decimal
MANS83 Yellow Common Anode; Overflow *1

MANS84 Yellow Common Cathode; Right Hand Decimal




MANSO MAN3600 MAN70 MAN8SO SERIES

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

MIN. TYP. MAX. UNITS TEST CONDITIONS
Luminous intensity, Digit Average 125 ucd Ig =10 mA
(See Note 1)
Decimal point (See Note 3) 60 ucd lg =10 mA
Segment “C" or ‘D"’ of MANS53 60 ued lg =10mA
Peak emission wavelength 565 nm
< Spectral line half width 40 nm
o Forward voltage
3 Segment 2.5 3.5 \Y I = 20 MA
o Decimal point 2.5 3.5 \ I =20 mA
o Dynamic resistance
o Segment 17 Q Ig =20 mA
<Zt Decimal point 17 Q I =20 mA
s Capacitance
Segment 35 pF V=0
Decimal point 35 pF V=0
Reverse current
Segment 100 MA Ve =3.0V
Decimal point 100 MA Vg =3.0V
Luminous intensity, Digit Average 510 ucd Il =10 mA
(See Note 1)
Decimal point (See Note 3) 265 ucd e = 10 mA
) Segment “C" or D’ of MAN3630 265 ued Il =10mA
3> Peak emission wavelength 630 nm
2. Spectral line half width 40 nm
a Forward voltage
™ Segment 2.0 2.5 \Y Ig =20 mA
8; Decimal point 2.0 2.5 Y Ig =20 mA
o Dynamic resistance
i Segment 26 Q Ig = 20 mA
s Decimal point 26 Q I =20 mA
) Capacitance
z Segment 35 pF V=0
2 Decimal point 35 pF V=0
Reverse current
Segment 100 MA Vg =30V
Decimal point 100 MA Vg =3.0V
Luminous intensity, Digit Average 125 ucd lg = 10 mA
(See Note 1)
Decimal point (See Note 3) 60 ucd Il =10 mA
Segment “C" or “D’ of MAN73 60 ucd Il =10 mA
Peak emission wavelength 660 nm
b Spectral line half width 20 nm
) Forward voltage
~ Segment 1.6 2.0 \% Ir =20 mA
N Decimal point 1.6 2.0 \% Ig = 20 mA
- Dynamic resistance
S Segment 2 Q bk = 100 mA
< Decimal point 2 Q lpk = 100 mA
= Capacitance
Segment 35 80 V=0
Decimal point 35 80 V=0
Reverse current
Segment 100 MA V=50V
Decimal point 100 MA V=50V
Luminous intensity, Digit Average 320 cd Ilg =10 mA
(See Note 1)
Decimal point (See Note 3) 160 uecd g =10 mA
Segment ‘C"" or ‘D"’ of MANS83 160 ued Ig =10 mA
Peak emission wavelength 585 nm
< Spectral line half width 40 nm
® Forward voltage
] Segment 2.5 3.5 \Y Ig =20 mA
& Decimal point 2.5 3.5 \% I =20 mA
* Dynamic resistance
b Segment 26 Q IF =20 mA
2 Decimal point 26 Q I = 20 mA
g Capacitance
Segment 35 pF V=0
Decimal point 35 pF V=0
Reverse current
Segment 100 MA Vg =3.0V
Decimal point 100 MA Vg =3.0V




TANSO MAN3600 MAN70 MANSO SERIES
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F e c420 ) ° cat9 a [] A cazt ca22
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E
LS A olel* B 0 c D
DP oP
PIN CONNECTIONS
PIN ELECTRICAL CONNECTIONS
NO. A MANS51, 3610, 71, 81 B MANS2, 72, 3620, 82 C MANS53, 3630, 73, 83 D MANDS54, 3640, 74, 84
1 Cathode A Cathode A Anode C, D Anode F
2 Cathode F Cathode F No pin Anode G
3 Common anode Common anode Anode C, D No pin
4 No pin No pin No pin Common cathode
5 No pin No pin No pin No pin
6 Cathode D.P. or N.C.* Cathode D.P. No pin Anode E
7 Cathode E Cathode E Cathode D Anode D
8 Cathode D Cathode D Cathode C Anode C
9 Cathode D.P. N.C. N.C. Anode D.P.
10 Cathode C Cathode C Cathode B No pin
11 Cathode G Cathode G Cathode A No pin
12 No pin No pin No pin Common cathode
13 Cathode B Cathode B No pin Anode B
14 Common anode Common anode Anode A, B Anode A

*Check with Factory Regarding Change Over.

ELECTRICAL SCHEMATIC

MANS3, 3630, 73 and 83




MANSO MAN3600 MAN70 MANSO SERIES
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TYPICAL CURVES
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MAN50 MAN3600 MAN70 MANSO SERIES

ABSOLUTE MAXIMUM RATINGS

MANS51, 52, 54,
3610, 3620, 3640,

81,82, 84 MANS53, 3630, 83 MAN71, 72, 74 MAN73

Power dissipation @ 25°C ambient . . . 400 mW 250 mW 700 mW 350 mW
Derate linearly from 25°C . . . ...... -6.7 mwW/°C -4.2 mwW/°C -11.7 mw/°C -5.8 mW/°C
Storage and operating temperature . . . -40°C to 85°C -40°C to 85°C -40°C to 85°C -40°C to 85°C
Continuous forward current

Total . . . ... 160 mA 100 mA 240 mA 150 mA

Persegment . ............... 20 mA 20 mA 30 mA 30 mA

Decimal point . . ............. 20 mA 20 mA 30 mA 30 mA
Reverse voltage

Persegment ... ............. 3.0V 3.0V 5.0V 50V

Decimal point . . . ............ 3.0V 3.0V 5.0V 5.0V

Solder time @ 260°C (Note 4) . . .. 5 sec 5 sec 5 sec 5 sec

RECOMMENDED FILTERS

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

DEVICE TYPE FILTER
MANS51
masgg } Panelgraphic Green 48
MANS54
MAN3610
MAN3620 Panelgraphic Scarlet 65
MAN3630 Homalite 100-1670
MAN3640
MAN71
MAN72 Panelgraphic Red 60
MAN73 Homalite 100-1605
MAN74
MANS81
MANS82 Panelgraphic Yellow 25 or Amber 23
MANS83 Homalite 100-1720 or 100-1726
MANS84

TYPICAL THERMAL CHARACTERISTICS

GREEN/YELLOW o
Thermal resistance junction to freeair @ n . . . . . . oL 160°C/W
Wavelength temperature coefficient (case temp). . . . . . . . . . e 1.0 A/ C
Forward voltage temperature coefficient . . . . .. . ... . . ... . e -1.5 mV/°C
RED/ORANGE o
Thermal resistance junction to freeair ®yn . . . . . L oo ol e 160 C/W
Wavelength temperature coefficient (case temp). . . . . . . . Lo e e 1.0 B\/W
Forward voltage temperature coefficient . . . . . . .. . . . e -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

3400 Hillview Avenue—Palo Alto, California 94304 (415) 493-3300—TWX (910) 373-1767 Monsa nto

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




Monsanto MeoerT

HIGH GAIN SPLIT-DARLINGTON OPTOISOLATORS

FEATURES DESCRIPTION

® High sensitivity to low input currents The MCC670 and MCC671 are optically coupled
MCC670 — 300% minimum CTR (Ig = 1.6 mA) isolators with a split-darlington output configuration.
MCC671 — 400% minimum CTR (lg = .5 mA) A red visible emitting diode manufactured from
®  Fast switching capability at logic loads specially grown gallium arsenide is coupled to a photo
MCC670 — 10 Microseconds (ton) sensitive circuit.
35 Microseconds (toff)
MCC671 — 1 Microseconds (tgn) APPLICATIONS

7 Microseconds (toff)

® UL Recognized ® CMOS logic interface

Telephone ring detector
Low input TTL interface
Power supply isolation

PACKAGE DIMENSIONS

- C —
| A |
: PIN
i 8 7 5 J _—— 3/ ! : 1 | N/C
& D 2 | LED ANODE
g y i z ﬁ,, 7 3 | LED CATHODE
W 4 | N/C
it 3 6 5 | GROUND
o E 6 | OUTPUT
R 8 4 5 7 | OUTPUT BASE
S 8 [ Vec
R
R L4 Ld LA — 1385
§‘§i 1T 2 3 4 %
: INCH | MMm.
SYMBOL | MAX. | MAX. |NOTES
A 410 | 10.29 PACKAGE MATERIALS:
B .270 6.86 Leads — Tinned with 60/40 tin lead
[ 130 3.30 Body — Silicone plastic
D 15° 15°
E 300 Ref|7.62 Ref| 1
F 014 | 0.36
G 325 | 826 NOTES .
N H .070 1.78 1. Installed position of lead centers
& J 110 2.79 2. Four places
. K 022 0.56 3. Overall installed position
: L 055 1.40 2 4. These measurements are made from
< M 3 the seating plane
N 175 4.45 4
o P 3 1340
ABSOLUTE MAXIMUM RATINGS ‘\:i(f
b Storage Temperature . .. ....... —55°9 to +1 25:0 Input Power Dissipation. . ............. 3BmW
- Operating Temperature . .......... g Cto+70 C (See Note 2)
Lead Solder Temperature . .. ... .. 260 C for 10 Sec Output Current — Ig (Pin 6)
(1/16" below seating plane) (See Note 3) ..
Average InputCurrent — I .. ........... 20 mA Emitter-Base Reverse Voltage (Pin5-7) ....... BV ¥
(See Note 1) Supply and Output Voltage—V¢c (Pin 8-5), Vg (Pin6-5) .
Peak Input Current — Ig . .............. 40 mA MCC670 .. .................. -05t07V
C (560% Duty Cycle, 1 ms Pulse Width) MCC671 . ................... -05t0 18V
Peak Transient Input Current — I . . ... .. .. 1.0 A Output Power Dissipation ............. 100 mW
(< 1 usec pulse width, 300 pps) (See Note 4)

Reverse Input Voltage — VR . . .. ........... 5V




M00670/ MCC671

s S SN : v
ELECTRICAL SPECIFICATIONS (0° to +70°C Temperature unless otherwise specmed)

£ X
I
¥
CHARACTERISTIC SYMBOL DEVICE MIN TYP* MAX UNITS TEST CONDITIONS ,%,{
Current Transfer Ratio CTR Mcce71 400 800 % IF=05mA, Vo =04V, Vcc=45V. ,
(Notes 5, 6) o 500 900 : IF=1.6mA, Vg =04V, Vcc =45V
MCC670 300 600 % Ig=1.6mA, Vg =04V, Vgc =45V ,
Logic Low Output ‘ Ve MCC671 . 0.06 0.4 -V Ig=16mA, lg=6.4mA, Vcc=45V @
Voltage (Note 6) 0.08 0.4 lg=5mA, lg=15mA, Vcc =45V ig
0.09 0.4 lg=12mA, Ig=24mA, Vec =4.5V
MCC670- 0.06 0.4 \% lF=1.6mA, lg=48mA, Vcc=45V %
Logic High Output loH MCC671 0.1 100 MA le=0mA, Vo =Vcc =18V A
Current (Note 6) MCC670 0.001 250 #A  1g=0mA,Vo=Vcc=7V W
Logic Low Supply _ _ _ ©
Current (Note 6) lccL MCC670/671 0.20 mA lg=1.6mA, Vo =0pen, Vcc =5V &
Logic High Supply _ _ _ A‘
Current (Note 6) lccH MCC670/671 10.0 nA Ig=0mA, Vg =0Open, Vec=5V i
Input Forward Voltage Ve MCC670/671 1.45 1.7 \Y) Ig =1.6mA, Tp = 25°C "
Reverse Breakdown Voltage BVg MCC670/671 5 \Y IR =10mA, Tp =25°C &
Temperature Coefficient AVE _ 2
of Forward Voltage AT MCC670/671 -18 mVFiC lg=16mA
Input Capacitance Co MCC670/671 40 pF f=1MHz, Vg =0 3
Isolation Leakage 45% Relative Humidity, Ta = 25°C
(Input-Output) (Note 7) 10 MCC670/671 1.0 HA Vo =3000V, ty = 5 sec
Resistance Ri.o  MCC670/671 10" &  V.0=500Vdc

(Input-Output) (Note 7)
Capacitance

(Input.Output) (Note 7)  C1-0 MCC670/671 0.6 pF f=1MHz

*All typicals at T o = 26°C and V¢ = 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 us Ig =0.5mA, R =4.7 kQ
Logic Low at Output tPHL MCC671 0.2 1 us Ig=12mA,R_=270Q
(See Fig. 8; Notes 6, 8) MCC670 1.0 10 us lg=1.6mA, R_=2.2kQ
Propagation Delay Time To MCC671 10 60 us Ig=0.5mA, R_=4.7kQ
Logic High at Output tpLH MCC671 1.0 7 us IF=12mA,R_=270Q
(See Fig. 8; Notes 6, 8) MCC670 4.0 35 us Ig=16mA, R_=2.2kQ

Common Mode Transient

Immunity at Logic High lg=0mA, R =22kQ

0! Vv
Level Output CMy >500 Tus IVeml =10 Vp_p
(See Fig. 9; Note 9)
Common Mode Transient
i i =1.6 mA, R_=2.2kQ
Immunity at Logic Low cML <-500 V!”s lg=16m L

Level Output IVem! =10 Vp

(See Fig. 9; Note 9)

NOTES

Derate linearly above 50 C free-air temperature at a rate of 0.4 mA/° C

Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/ C.

Derate linearly above 25°C free-air temperature at a rate of 0.7 mA/° C

Derate linearly above 25°C free-air temperature at a rate of 2.0 mW/°C.

DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lg, to the forward LED
input current, Ig, times 100%.

Pin 7 Open.

Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together.
Use of a resistor between pin 5 and 7 will decrease gain and delay time.

Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV,,,/dt on the leading
edge of the common mode pulse, Vp,, to assure that the output will remain in a Logic High state (i.e., Vo > 2.0 V).
Common mode transient immunity in Logic Low level is the maximum tolerable (negative} dV,m,/dt on the trailing
. edge of the common mode pulse signal, V,_.m, to assure that the output will remain in a Logic Low state (i.e.,

o Vo <0.8V).

©COND SR~
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