OPTOELECTRONICS

PHOTOTRANSISTOR OPTOCOUPLER

MCT210
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SOLUTE!

TOTAL PACKAGE
Storage temperature .............. —55°C to 150°C
Operating temperature ............ —55°C to 100°C
Lead temperature

(soldering,10sec) ................. .. ..., 260°C
Total package power dissipation @ 25°C

(LED plus detector) .................... 260 mw
Derate linearly from25°C ............... 3.4 mW/°C

The MCT210 incorporates a NPN silicon planar
phototransistor optically coupled to a gallium arsenide
infrared emitting diode. The MCT210 has a specified
minimum CTR of 50%, saturated, and 150%, unsaturated.

B TTL compatible 1-10 gate loads
® High CTR with transistor output MCT210—150% min.
m Specified CTR over temperature range
m Good logic load characteristics
Vo=0.4V @ 1.6 mA to 16mA
output sinking (lo.)
®m UL recognized (File #E90700)

Digital logic isolation
Line receivers

Feedback control circuits
Monitoring circuits

INPUT DIODE
Forwardcurrent ........... ... ... ... ... 60 mA
Reversevoltage ..o 3.0V

Peak forward current

(1 uspulse,300pPpPS) . .vvvvvvvninin... 3.0A
Power dissipation 25°C to 70° ambient ...... 90 mW
Derate linearly from +70°C ............. 2.0 mwW/°C
OUTPUT TRANSISTOR
Power dissipation @ 25°C ................ 200 mW

Derate linearly from25°C .............. 2.67 mW/°C
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TYP. MAX. UNITS TEST CONDITIONS
INPUT DIODE
Forward voltage Ve 1.25 1.50 \ l-=40 mA
Forward voltage temp. AV -1.8 mvV/°C
coefficient AT,
Reverse breakdown voltage BVx 6.0 15 \' k=10 uA
Junction capacitance C, 50 pF Ve=0V, f=1 MHz
65 pF Ve=1V, f=1MHz

Reverse leakage current I .01 10 uA Ve=6.0V
OUTPUT TRANSISTOR
DC forward current gain hee 400 Vee=5V, lc=10mA
Breakdown voltage

Collector to emitter BV¢eo 30 45 \" l.=1.0mA, |;=0

Collector to base BVeso 30 \ 1c=10 pA, =0

Emitter to collector BVeco 6 8 \ le=100 pA, =0
Leakage current

Collector to emitter leeo 5 50 nA Vee=5V, =0,

T.=+25°C
30 HA Vee=5V, =0

Capacitance

Collector to emitter 8 pF Vee=0, f=1 MHz

Collector to base 20 pF V=5, f=1 MHz

Emitter to base 10 pF Vee=0, f=1 MHz

DC CHARACTERISTIC

SYMBOL

TEST CONDITIONS

Current transfer ratio,
collector to emitter

e/l

MCT210 (a) 50 70 % V=04V, 1=3.2mA
to 32 mA
150 225 % Vee=5.0V, ;=10 mA
Current transfer ratio, loaf1r 0.6 % Vee=5.0V, ;=10 mA
collector to base
Saturation VO'tage vce(sn;
collector to emitter 0.2 0.4 \ I;=16 mA, |;=32 mA
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CHARACTERISTIC SYMBOL ___ MIN. Tve. MAX.  UNITS TEST CONDITIONS
SWITCHING TIMES
Non-saturated
Rise time t, 4 us R.=100 Q, Ic=2 mA,
Vee=5V
Fall time t 5 us See Figs. 15and 16
Saturated
Rise time t, 25 ©s R.=560 , l;=16 mA
Fall time t 25 us See Figs. 15and 16
Propagation delay
High to low Teowy 2 us R.=2.7K, ;=16 mA
Low to high Teown 10 us See Figs. 15and 16

ARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

Steady state isolation Vo 7500 VAC-PEAK o<1 uA, 1 minute
5300 VAC-RMS o<1 uA, 1 minute
Isolation resistance R 10" 5x10'% ohms V.o=500 VDC,
T,=+25°C
Isolation capacitance Cwo 1.0 pF f=1 MHz

& 1.4 100 T T
Taeh
: ji ol : Dt
2 | [ 7=lssec |~ 1 2 Zai 3
-~ T g =10
Ea R ,/ \ // i
| /’ ° v ? “H
w = 60 F mAL
2 mﬁzﬂswz/ A E 0 i/
5 | i 1 T W/
e} 10 ] l " © 20
Z T =+100°C 1 1 : 10 /
c T mdy . f
£ ool v - . 11 ThA
S i I 11
Q 2 2 i
“ o8 L1 / I = | mAl
0102 051 2 510 20 50100 ! UL
FORWARD CURRENT — IF UVIA) o0 02 04 10 2 4 10 20 406010
C1686 Vce - tVolts] C1242
Fig. 1. Forward Voltage vs. Fig. 2. Collector Current vs.
Forward Current Collector to Emitter Voltage
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Fig. 3. Collector Current vs. Fig. 4. Collector Current vs.
Forward Current Collector to Emitter Voltage
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Fig. 5. Collector to Emitter Breakdown Fig. 6. Saturated CTR vs.
Voltage vs. Base to Emitter Resistance Base to Emitter Resistance
130 130 T T
R Veg - 0.4V \<lc=zmA Veg =5V
SN = 16mA
1o Y . 120
£ 7 \\> (Ic =20 mA
o 110 <
r‘; 90 - — E N
a N : N\
N \ 2 100
3 20 \ N
g AN 3
z Ie < 16mA——y Z %
i=
% 50 N 2 XA
N 80 ~
~
30 70
-50 0 +50 +100 -50 -25 0 +25 +50 +75  +100
TEMP - (*C) C1259 TEMP - (°C) ci247
Fig. 7. Current Transfer Ratio Fig. 8. Current Transfer Ratio
(saturated) vs. Temperature (unsaturated) vs. Temperature
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Fig. 9. Collector to Emitter

Saturation Voltage vs. Temperature

PHOTOTRANSISTOR OPTOCOUPLERS
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Fig. 10 Collector to Emitter Leakage
Current vs. Temperature
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Fig. 11. Collector to Emitter Leakage Fig. 12. Switch-on Time vs.
Current vs.Temperature I- Drive (saturated)
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Fig. 13. Rise Time vs. Base to Emitter
Resistance (non-saturated)

Fig. 14. Fall Time vs. Base to Emitter
Resistance (non-saturated)
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