
IIQUALITY
TECHNOLOGIES

HIGH·PERFORMANCE AIGaAs
PHOTOTRANSISTOR OPTOCOUPLERS

MCT5210
MCT5211

I=,A.CKAGE DIMENSIONS· DESCRIPTIOt!J

The MCT,521X are high performance CMOS/LSTIL
logic compatible phototransistor type optically coupled
isolator products. They are constructed using a very low
degradation and high-efficiency AIGaAs, infrared emitter,
coupled to a photoefficient high gain NPN
phototransistor in a six pin dual-in-line package. This
package provides a minimum of 2500 VAC Withstand
Test Insulation, and 5000 V/fl-s common mode transient
rejection.

The MCT-5211 is well suited for CMOS to LSTI/TIL
interfaces, for it offers 250% CTRcEISATj with 1 mA of
LED input current. When an LED input current of 1.6 mA
is supplied data rates to 20K bits/s are possible.

The MCT-5210 can easily interface LSTIL to LSTILI
TIL, and with use of an ex1ernal base to emitter resistor
data rates of 100 K bits/s can be achieved.
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• High CTRcEISATj comparable to Darlingtons
• CTR guaranteed O'C to 70'C
• High withstand test voltage

2500 VAC
• High common mode transient rejection-5 kV/ fl-s
• Data rates up to 50 kbits/s (NRZ)
• Underwriters Laboratory (UL) recognized file # E50151

APPLICATIONS
Equivalent Circuit

• CMOS to CMOS/LSTIL logic isolation
LSTIL to CMOS/LSTIL logic isolation

• RS-232 line receiver
• Telephone ring detector
• AC line voltage sensing

ABSOLUTE MAXIMUM RATINGS
~ - -

TOTAL PACKAGE
Storage temperature.. . .... -55'C to 150'C
Operating temperature -55'C to 100'C
Lead temperature (soldering, 10 sec.) 260'C
Total package power dissipation at 25'C

(LED plus detector) 260 mW
Derate linearly from 25'C 3.5 mW I'C

INPUT DIODE
Forward DC current 40 mA
Reverse voltage 6 V
Peak forward current (1 fl-s pulse, 300 pps) 1.0 A
Power dissipation 54 mW
Derate linearly from 25'C 0.7 mWI'C

OUTPUT TRANSISTOR
Power dissipation .... . .. 200 mW
Derate linearly from 25'C 2.67 mWI'C
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HIGH PERFORMANCE AIGaAs
PHOTOTRANSISTOR OPTOCOUPLERS

INDIVIDUAL COMPONEtlT CHARACTERISTICS (TA=25.oC Unless OtherwiseSpecifi~"
CHARACTERISTICS SYMBOL MIN TYP MAX UNITS TEST CONDITIONS FIG. NOTE

INPUT DIODE
Forward voltage V, 1.3 1.5 V 1,=5 rnA 1

Forward voltage I:.V,II:.TA -1.9 mVrC 1,=2 rnA 1
coefficient

Reverse VR 5 V IR=10 p.A
voltage

Junction capacitance CJ 18 pF V,=O V, f=1 MHz

112 pF V,=1 V, f-1 MHz

OUTPUT TRANSISTOR

DC forward
hFEI$AT) 350 VcE=OA V, IcE =2 rnA 8,9current gain

-

Breakdown voltage
Collector to emitter BV""o 30 45 V Ic=1.0 rnA, 1.=0

Collector to base BVceo 30 70 V Ic=10 p.A, 1,=0

Emitter to base BVESO 5 7 V Ic= 10 p.A, 1,=0

Leakage current
Collector to emitter ICER 100 nA VCE = 10 V, 1,=0, RBE = 1 Mfl

Capacitance C
Collector to emitter 10 pF VCE=O, f= 1 MHz

Collector to base 80 pF Vce=O, f=l MHz

Emitter to base 15 pF VEB=O, f=1 MHz 11

,",' ...... ~~
TRANSFER CHARACTERISTICS OVER RECOMM NDEDTEMPE TURE
(TA=O·C to 70'C Unless Otherwise Specified)

CHARACTERISTICS SYMBOL DEVICE MIN TYP" MAX UNITS TEST CONDITIONS FIG. NOTE

Saturated current MCT-5210 60 350 % 1,=3.0 rnA, VCE =O.4 V 2

Transfer ratio CTR"" SAT MCT-5211 100 300 % 1,= 1.6 rnA, VCE =O.4 V 3 1

(Collector to emitter) 75 250 % 1,=1.0 rnA, VcE=OA V

Current transfer ratio MCT-5210 70 400 % 1,=3.0 rnA, VcE =5.0 V 5

(Collector to emitter) CTRcE MCT-5211 150 350 % 1,= 1.6 rnA, VcE =5.0 V
4

1

110 300 % 1,=1.0 mA, V",,=5.0 V

Current transfer ratio MCT-5210 0.2 0.9 % 1.=3.0 mA, VcB =4.3 V 6

(Collector to base) CTRcB MCT-5211 0.3 0.75 % 1,= 1.6 mA, Vce =4.3 V 7 2

0.25 0.6 % 1.= 1.0 rnA, Vca =4.3 V

Saturation voltage
VCE SAT

MCT-5210 0.2 0.4 V 1,=3.0 rnA, ICE = 1.8 rnA

(Collector to emitter) MCT-5211 0.2 0.4 V 1.=1.6 rnA, 1",,=1.6 rnA--('III "All typlcals TA =25'C..,
t;
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_ QUALITY
..TECHNOLOGIES

HIGH PERFORMANCE AlGaAs
PHOTOTRANSISTOR OPTOCOUPLERS

--,.,
SWITC"ING CHARACTERISTICS (T...=2S·C Unless Otherwise Specified)
CHARACTERISTICS SYMBOL DEVICE MIN TYP MAX UNITS TEST CONDITIONS FIG. NOTE

10 IJ.s RL = 330 n, RBE = 00 IF=3.0 mA

MCT-5210 12 IJ.s RL =3.3 K, RBE =39 K Vcc =5.0 V

20 fIs RL = 750 n, RBE = 00 IF=1.6 mA 12 3

Propagation delay H-L tPHl MCT-5211 25 IJ.s RL=4.7 K, RBE =91 K Vcc =5.0 V 13

40 fIs RL =1.5 K, RBE = 00 IF=1.0 mA

45 fIs RL=10 K, RBE =160 K Vcc =5.0 V

10 fIs RL=330 n, RBE = 00 IF =3.0 mA

MCT-5210 12 fIs RL =3.3 K, RBE =39 K Vcc =5.0 V

20 fIs RL = 750 n, RBE = >Xl IF=1.6 mA

Propagation delay L-H tPl1< MCT-5211 25 fIs RL=4.7 K, RBE =91 K Vcc =5.0 V 12 4

40 flS RL =1.5 K, RBE=oo IF =1.0 mA 13

45 fIs RL=10 K, RBE =160 K Vcc=5.0 V

ISOLATION CHARACTERISTICS. (TA=O·C. Unless Otherwise S~cifled)

CHARACTERISTICS SYMBOL MIN TYP MAX UNITS TEST CONDITIONS FIG. NOTE

Common mode transient CMH 5000 viflS VCM =50 Vp-p, RL=750 n
Rejection - output high IF=O 14

Common mode transient CML 5000 v/fIS VCM =50 Ip-p RL=750 n
Rejection - output low IF=1.6 mA

Common mode coupling CeM 0.2 pF 14 5
capacitor

Package capacitance C
'
.O 0.7 pF V'.O=O, 1=1 MHz 6

input!output

Withstand insulation V'SO 2500 VAClRMS) Relative humidity:s: 50% 7
test voltage 1,.0 :s: 10 fIA, 1 minute

V'sa 3500 VAC(Paak)

Insulation resistance R,so 10" Ohms V,.Q=500 V

NOTES

1. DC Current Transfer Ratio (CTReEl is defined as the transistor collector current (leEl divided by the input LEO current (IF) x 100%, at a
specified voltage between the collector and emiller (VeEl.

2. The collector base Current Transfer Ratio (CTRceJ is defined as the collector base photocurrent (lceJ divided by the input LEO current (IF)
time 100%.

3. Referring to Figure 13 the tPHL propagation delay is measured from the rising edge of the data input (A) to the rising edge of the rising
edge of the data output (B).

4. Referring to Figure 13 the tPLH propagation delay is measured from the falling edge of data input (A) to the falling edge of the data output
(B).

5. CeM is the capacitance between the LEO (input assembly) to the base of the phototransistor.
6. C'-G is the capacitance between the input (pins 1, 2, 3 connected) and the output, (pins 4, 5, 6 connected).
7. Device considered a two terminal device: Pins 1, 2, and 3 shorted together, and pins 5, 6, and 7 are shorted together.
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QUALITY
TECHNOLOGIES

HIGH·PERFORMANCE AIGaA
PHOTOTRANSISTOR OPTOCOUPLERS

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS (T,,=25'C Unless Otherwise SPecified)
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Fig. 2. Normalized Current Transfer

Ratio vs. Forward Current
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HIGH·PERFORMANCE AIGaAs III
PHOTOTRANSISTOR OPTOCOUPLERS

TV ICAL ELECTRO-OPTICAL CHARACTERISTICS
(TA=25'C Unless Otherwise Specified) (Cont'd)
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Fig. 8. Transistor DC Characteristics
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QUALITY
TECHNOLOGIES

HIGH-PERFORMANCE AIGaAs
PHOTOTRANSISTOR OPTOCOUPLERS

TYPICAL ELECTRO-OPTICAL CHARACTERISTICS
(TA=25'C Unless ()therwise SPi3Cifie?) (Cont'd)
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Fig. 13. SWitching Speed Test Circuit
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