L
Optonsolators QUICK REFERENCE CHART
MIN.
MIN. MIN. OUTPUT
CURRENT DC VOLTAGE TYPICAL
PACKAGE TRANSFER ISOLATION RATING BANDWIDTH
OUTPUT FORMAT PRODUCT KEY PACKAGE TYPE RATIO VOLTAGE (BVY(CEQ) RL = 1002
TRANSISTOR MCT2 A 6 LEAD PLASTIC DIP 20% 1500V 30V 150 kHz
TRANSISTOR MCT2E A 6 LEAD PLASTIC DIP 20% 2500V 30V 150 kHz
TRANSISTOR MCT210 A 6 LEAD PLASTIC DIP 150% 4000V 30V 150 kHz
TRANSISTOR MCT26 A 6 LEAD PLASTIC DIP 6% 1500V 30V 150 kHz
TRANSISTOR MCT4 C TO-46 METAL CAN 15% 1000V 30V 150 kHz
TRANSISTOR MCT4R* C TO-46 METAL CAN 15% 1000V 0V 150 kHz
TRANSISTOR MCT6 B 8 LEAD PLASTIC DIP 20% 1500 V 30V 150 kHz
DUAL CHANNEL
TRANSISTOR MCT66 B 8 LEAD PLASTIC DIP 6% 1500V 30V 150 kHz
DUAL CHANNEL ’
TRANSISTOR 4N25§ F 6 LEAD PLASTIC DIP 20% 2500V 30V 300 kHz
TRANSISTOR 4N26 F 6 LEAD PLASTIC DIP 20% 1500V 30V 300 kHz
TRANSISTOR 4N27 F 6 LEAD PLASTIC DIP 10% 1500V 30V 300 kHz
TRANSISTOR 4N28 F 6 LEAD PLASTIC DIP 10% 500V 30V 300 kHz
TRANSISTOR 4N35 F 6 LEAD PLASTIC DIP 100% 3550V 30V 150 kHz
TRANSISTOR 4N36 F 6 LEAD PLASTIC DIP 100% 2500V 30V 150 kHz
TRANSISTOR 4N37 F 6 LEAD PLASTIC DIP 100% 1500V 30V 150 kHz
DARLINGTON TRANS. MCA230 A 6 LEAD PLASTIC DIP 100% 1500V 30V 10 kHz
DARLINGTON TRANS. MCA231 A 6 LEAD PLASTIC DIP 200% 1500V 30V 10 kHz
DARLINGTON TRANS. MCA255 A 6 LEAD PLASTIC DIP 100% 1500V 55V 10kHz
DARLINGTON TRANS. 4N29 F 6 LEAD PLASTIC DIP 100% 2500V 30V 30 kHz
DARLINGTON TRANS. 4N30 F 6 LEAD PLASTIC DIP 100% 1500V 30V 30 kHz
DARLINGTON TRANS. 4N31 F 6 LEAD PLASTIC DIP 50% 1500V 30V 30 kHz
DARLINGTON TRANS.  4N32 F 6 LEAD PLASTIC DIP 500% 2500V 30V 30 kHz
DARLINGTON TRANS.  4N33 F 6 LEAD PLASTIC DIP 500% 1500V 30V 30 kHz
*Reliability conditioned to MIL-STD-883, Method 5005/B, 100% pre-conditioning.
FORWARD MAX.
DC BLOCKING TURN-ON
PACKAGE ISOLATION VOLTAGE CURRENT
OUTPUT FORMAT PRODUCT KEY PACKAGE TYPE VOLTAGE (YDRRM) (Ip)
SCR MCS2 A 6 LEAD PLASTIC DIP 1500 v 200V 14,0 mA
SCR MCS2400 A 6 LEAD PLASTIC DIP 1500V 400V 14.0 mA
2 SCR’s
(CONNECTED ANODE
TO CATHODE) MCS6200 B 8 LEAD PLASTIC DIP 1500 v 200V 14.0 mA
2 SCR’s
(CONNECTED ANODE
TO CATHODE) MCS6201 B 8 LEAD PLASTIC DIP 2500V 200V 14.0 mA
MIN. MIN.
DC BINARY MAX. TYP.
OUTPUT PACKAGE ISOLATION DATA RATE TRIGGER HYSTERESIS
FORMAT PRODUCT KEY PACKAGE TYPE VOLTAGE (BDR) ap (Alp)
LOGIC GATE MCL601 B 8 LEAD PLASTIC DIP 2000V 0.10 MHz 5.0 mA 1.0 mA
OPEN COLLECTOR
LOGIC GATE MCL611 B 8 LEAD PLASTIC DIP 2000V 1.0 MHz 15.0 mA 5.0 mA
OPEN COLLECTOR
(TOTEM POLE OUTPUT —~ MCL600 & MCL610 available February, 1977.)
MAX.
OUTPUT PACKAGE PACKAGE COLLECTOR TYPICAL DARK CURRENT
FORMAT PRODUCT KEY TYPE CURRENT (I¢) BANDWIDTH (CEQ)
TRANSISTOR MCTS8 E S%V(I)TT(}TI-EI:D LIMIT 200uA@IF=20mA,Vcg=10V 150 kHz 100 nA
TRANSISTOR MCT81 E g%VOTgI_I;ZD LIMIT S0uA@IF=20mA,VCE=10V 200 kHz 100 nA
1T
DARLINGTON MCA7 D REFLECTIVE SOuA @I =50mA,VCE=5V 0.8 kHz 100 nA
SENSOR SWITCH
DARLINGTON MCAS E gLOTTED LIMIT 2mA@Ip=16mA,Vog=1V 0.8 kHz 100 nA
WITCH
DARLINGTON MCAS81 E SLOTTED LIMIT 1.6 mA@IF=50mA, V=1V 1.5 kHz 100 nA '
SWITCH
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OPTICALLY ISOLATED | MCL&601

MOHSB NOW | ocic caTE MCL.611
]

PRODUCT DESCRIPTION

The MCL601 and MCL.611, are optically isolated logic gates in an 8-lead DIP package. A GaAs LED radiates infrared
light onto a high speed photodiode detector, thus providing electrical isolation of £2000 V between input and out-
put. A differential comparator amplifies the photodiode signal, and a Schmitt trigger improves noise immunity by
providing threshold and hysteresis. A standard open collector circuit on the output offers normal current sinking
capability. The LED drive current requirement matches either mode of logic loading. The output is compatible to
most logic systems. The MCL601 has a 0.1 MHz data rate; the MCL 611 has a 1 MHz data rate.

PACKAGE DIMENSIONS ALt DIMENSIONS 1N INCHES FEATURES

Compatible TTL input drive load

Output compatibleto TTL, DTL, RTL, CTL, HiNIL
Single +5 V¢ supply required

High toggle speed, high data rate

Short transmission delay

Small 8 pin DIP, two packages fit 16 pin socket
High isolation between input-output

High CMRR (Common Mode Rejection Ratio)
Built-in hysteresis for noise immunity

Output ORing capability

LED ANODE

1 X
; ;%3 CATHODE .—ol L—.ma +.002 co33 APP L I CAT I ONS
4 N/C
oo = Digital logic to digital logic isolator——eliminates
7 spurious grounds
CATHODE " = DC input level sensor—Schmitt trigger toggle

AC to TTL conversion—square wave shaping
= Line receiver—eliminates CMN and ground loop

SCHEMATIC DIAGRAM transients
= | ogic level shifter, input-output independent
8 ! 0 Wee m ground systems

{750 62

", SYMBOL
~~ A?—[S +Vee
@ OUTPUT (5}
*

+Vg
4 o ,
h g —o- ).__o ouT
410 2 :: Ot

-Q GND (6)
€934
A = Differential amp, comparator Typical Values Shown coss
S = Schmitt trigger, threshold hysteresis * OPEN COLLECTOR
ABSOLUTE MAXIMUM RATINGS
Storage temperature . . . . . . . ... e e e e e e e e e e e e e e e e e e —55°§ to +150:C
Operating temperature . . . . . . . .. 0t it it i e et e e e e e e e e e e e e e 0 Cto +70°C
Lead temperature (Soldering, 10 SeC.) . . . . . . . ot it it it i e e e e e e e e e e 260 °C
Input Diode Output Gate R
Forward DC current . .. ............ 20 mA Power dissipation at 25°C ambient . .. ... 100 rrLW
ReverseVoltage ..................... 3v Derate linearly from25°C . . .. ... ... 1.33 mW/ C
Peak forward current DC supply current o .. oo oL 30 mA
(1 uspulse, 300pps) ............... 3.0A Output collector voltage Vgg -« - . . ..o . . .. 15V
Power dissipation at 25 C ambient . . . ... 100 mw VEC t ottt e e 8v
Derate linearly from 25°C. ... ...... 1.33mw/ C Output currentlow—Ig ............. 16 mA
Input to output voltage. . . ... ... 12000 Vv DC

weiv-BataSheettHdtom



w0 MCL60O1 MCLG611

Note: The input is not specified as ““HI"" or “‘LOW’" as with normal gate units. The input is “ON" or “OFF,"” set by the
current flow through the input LED. Thus the input may be “ON'’ for logic drive “Hi" (pull up load system, Figure 1A)
or logic drive “LOW" (pull down load systems, Figure 1B, as in open collector output devices.) See Z plot.

As aconvenience of notation, reference will be made to a pull down type load input connected as in Figure 1B. A logica!
“LOW' is ““ON’', and a logical **HI" is “"OFF",

Vee, Ve,
Vee, Vee, Vss
Vss
Ry,
Re +
.
MCL601 - MCLB01
- PULL DOWN
PULL UP
7416 3 7416
GND 1 = = GND2 936 GND 1 = = GND2 €937
Figure 1A Figure 1B

b

HYSTERESIS, Atg

+35V p—————
Vo t t,
02V e — c938
Figure 2A
| Pue |
Ie
[—T1pg ) —=| "o, —=
+35V A —
Vo tg t,
02V ——— — — — —— 939
Figure 2B

The MCL input may be driven in series or in parallel with other MCL units, and/or in parallel with other logic units. The
input of the MCL has an equivalent unit load (U.L.) rating related to current requirements.

TWISTED
PAIR LINE
lLep

TN A

*

P N

MCLB01
AN e
| Select Rg to obtain 5to 7 mA, I1 gp. 940

9614 _I_
* OPEN COLLECTOR

Fig. 3. Line Receiver
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MCL601 MCL6G11

RECOMMENDED OPERATING CONDITIONS
LIMITS
PARAMETER MIN. TYP. MAX. UNITS
Supply Voltage V.. 4.5 5.0 5.5 Volts
Operating Free Air Temperature Range o] 25 70 °C
Normalized Fan Out  Logic HIGH 20 U.L.
Logic LOW 10 u.L.
Maximum Input Rise and Fall Time } Slope { No Restriction
Minimum Input Rise and Fall Time See Fig. 2A
Minimum Pulse Width leastypq
ELECTRICAL CHARACTERISTICS (25°C)
LIMITS
TYP. TEST CONDITIONS
PARAMETER SYMBOL MIN. ({(Note 2} MAX. UNITS (Note 1)
Input Diode
Forward Voltage Ve 1.25 1.50 \% e =20 mA
Forward Voltage Temp Coefficient -1.8 mVv/°C
Reverse Breakdown Voltage BVg 3.0 5.5 \% Ig = 10 uA
Reverse Leakage Current .001 10 UA Vg =3.0V
Junction Capacitance of 50 pF Vg =0
Rise Time tr 20 ns I = 50 mA, 508} system
Fall Time tf 20 ns e = 50 mA, 5082 system
Qutput
Output Current HIGH (collector leakage) Iy, 200 MA Vee = 4.5V, Iz =0mA
Vou = 15V
OQutput Voltage LOW VoL 0.2 0.4 Volts Ve =45V, I = (ON)MAX
loL = 16 mA
Supply Current HIGH leen 6 15 mA Vee = 55V, [ =0 mA
Supply Current LOW lCCL 10 25 mA Vcc =55V, i = MAX
MCL601, 5 mA DRIVE (V. =5 V)
Switching Characteristics (Fig. 2B)
tpg (ON) 2 4 s Iz =3.0mA
tog (OFF) 2 4 s I =3.0mA
tr, tf 10 ns C_=25pF,R_= 28082
Binary data rate 0.1 0.2 MHz le =3.0mA, R_= 280 2
Input Diode
Iz (On) 3.0 5.0 mA
I (Off) 0.5 2.0 mA
Al (hysteresis) 1.0 mA
Ve (On) 1.15 v I =5.0mA
Ve (Off) 0.95 \% I- = 1L.LOMA
Input load equivalent 2 u.L.
MCL611, 15 mA DRIVE (V. =5 V)
Switching Characteristics (Fig. 2B)
tpd (On) (Fig. 9) .3 .6 us le = 10 mA
tod (Off) us e = 10 mA
tr, tf 10 ns C_=25pF,R_= 28052
Binary data rate 1.0 1.2 MHz Ie =3.0mA, R_=280 Q
Input Diode (Fig. 11)
I (On) 10 15 mA
I (Off) 2.0 5 mA
A (hysteresis) 5 mA
Ve (On) 1.1 1.30 \% e = 10 mA
Ve (Off) 1.00 1.1 v e = 2.5 mA
Input load equivalent 6 U.L.
ISOLATION
DC Voltage Breakdown 2000 vDC
AC Voltage Limit @ 60 Hz 800 VRMS
Capacitance 1.0 pF
Resistance 1012 Q
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MCL 611
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, 06 — —T 15 E 1
Vee =5V = _B5°
| Ve s Ta=-55°C w 4 5 11f—vee =8V /’
8 os £ B € 10 o
4 3 r o [
5 Ve S ., A 3 e
S o4 ) HAf LK g 4 y
: TA=-55°C | tA 2
- S 1 A o
: /T - 25°C g 12 JL«%I/ -~ = & 7
w Ta=125°C AT > ATTA = +25°C | LM et T
4 03 - L4 L4 L « 6
: A 2 HH £
a4
c - z LHAfTTA = +100°C [~ 2 .
5 02 — 3 Pa L1 Iy
& . S0 @
b= / w L~ / ¢ 3
8 ) ! bt le g 5 g
701 £ 9 - ‘ v g e ; 2
" ¢ ¢ 1
d L1 *
8 L o
0 5 10 15 20 25 30 35 40 45 T2 10 20 50 100 E 70 50 256 0 25 50 75 100 125
Iy -~ FORWARD CURRENT - mA  C94:
loL ~ SINKCURRENT - ma €841 f m Ta — AMBIENT TEMPERATURE — °C €943
Fig. 4. Low Level Output Fig. 5. Forward Voltage Fig. 6. MCL 611—Positive Going Threshold
Voltage vs. Sink Current vs. Forward Current Current vs. Ambient Temperature
<<
3
! 0 5.0 700
= Vo =5V ,
L gt R a5bvec=5v
& 600
g < o
2 8 T 40 - 5 7
o |
2 bt - 1 «® 35 e g 500 N7
w — g - 44—
& e B — - & 30 R ol NG
y g T a0 e -
T w | AV 0GE |, e
z 5 prt 4] » 25 > ¢ WG ©
- > 74 I3 o7 pRAL et
g Z T / 4 300
z 4 o 20 w
3 . / LDLI e
S 4 4. s % 200 b=T- o
= + 2 L
|<—( 2+— s 1 o
g L . ] 100
z 50
| 0 0
A 75 50 25 0 25 50 75 100 125 <75 -50 -25 0 26 80 75 100 125 10 1.1 12 13 14 15 16 1.7 18 19 20
Tn AMBIENT TEMPERATURE C €944 Tp - AMBIENT TEMPERATURE — °C €945 NORMALIZED INPUT DRIVE CURRENT — {I¢/lgq)
Fig. 7. MCL611—Negative-Going Threshold Fig. 8. MCLE11—Hysteresis Fig. 9. MCL611—Normalized Input
Current vs. Ambient Temperature vs. Ambient Temperature “Drive Current vs. Pulse Delay
12 35 —r—r 35 T
P [ =5.0V =5
£ Mp=Ta-25%C 3 e 15 e I e e
WG ot A let A ler
2] O G\2 >
w10 ¢ SR 3.0 3.0 >
W ¥ —1
£ 9 SO0 ] -
= Q! = o o | o 1 [
= o = > =
0 8 | 2.5 | 25
3 @ L - @ -] —
ES 7 2 | | 5 - [
E 6 \VE GOING. Lorrirr=="] g os - S os =]
a NEGAT CRRENT “1F - = -]
moLo C 5 E | =
« 5 THRES! > [ -~ =
% 4 ' \g & all & ]
3 e, o VE 3 o4 5 04
a 3 [ —— WES\S ] ] o i ;
o |
I o2 0.2 e 0.2 el
w
1
T
= o 0 0
4.5 4.7% 5.0 5.25 55 0 1 2 3 4 5 6 7 8 9 10 1112 [} 1 2 3 4 5 6
Vee —SUPPLY VOLTAGE—VOLTS €947 INPUT g (na) €948 INPUT 1 (na) c949
Fig. 10. MCL611—Threshold Current Fig. 11. MCL611—Threshold & Fig. 12. MCL601-—-Threshold &
& Hysteresis vs. Supply Voltage Hysteresis of Input/Output Hysteresis of Input/Output
1. For conditions shown as MIN, or MAX., use the appropriate value specified under recommended operating conditions for the
applicable device type.
2. Typical limits are at Voo = 5.0 V, 25°C.
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