FAIRCHILD.

MCT5210M, MCT5211M

Features

B High CTRcg(sat) Comparable to Darlingtons
m High Common Mode Transient Rejection: 5 kV/us
B Data Rates Up to 150 kbits/s (NRZ)
B Safety and Regulatory Approvals:
— UL1577, 4,170 VACRrys for 1 Minute

— DIN-EN/IEC60747-5-5, 850 V Peak Working
Insulation Voltage

Applications

B CMOS to CMOS/LSTTL Logic Isolation
B LSTTL to CMOS/LSTTL Logic Isolation
B RS-232 Line Receiver

B Telephone Ring Detector

B AC Line Voltage Sensing

B Switching Power Supply

April 2015

6-Pin DIP Low Input Current Phototransistor Optocouplers

Description

The MCT5210M and MCT5211M devices consist of a
high-efficiency AlGaAs infrared emitting diode coupled
with an NPN phototransistor in a six-pin dual-in-line
package.

The devices are well suited for CMOS to LSTT/TTL inter-
faces, offering 250% CTRcgsaT) With 1 mA of LED input
current. With an LED input current of 1.6 mA, data rates
to 20K bits/s are possible.

Both can easily interface LSTTL to LSTTL/TTL, and with
use of an external base-to-emitter resistor data rates of
100K bits/s can be achieved.

Schematic
ANODE [1] 6] BASE
CATHODE [2 5| coLLecTOR
.
3] 4] EmiTTER

Figure 1. Schematic

Package Outlines

Figure 2. Package Outlines
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Safety and Insulation Ratings

As per DIN EN/IEC 60747-5-5, this optocoupler is suitable for “safe electrical insulation” only within the safety limit
data. Compliance with the safety ratings shall be ensured by means of protective circuits.

Parameter Characteristics
Installation Classifications per DIN VDE < 150 Vryis =V
0110/1.89 Table 1, For Rated Mains Voltage <300 Vgrus [V,
Climatic Classification 55/100/21
Pollution Degree (DIN VDE 0110/1.89) 2
Comparative Tracking Index 175
Symbol Parameter Value Unit
Input-to-Output Test Voltgge, Method A, V|.ORM.X 1.6 = VpR, 1360 Voea
Ver Type and Sample Test with t, = 10 s, Partial Discharge < 5 pC pea
Input-to—Outpu.t Test Voltgge, Method B, \./'OR'.V' x 1.875 =Vpg, 1594 Vv
100% Production Test with t,, = 1 s, Partial Discharge < 5 pC peak
ViorRM Maximum Working Insulation Voltage 850 Vpeak
Viotm Highest Allowable Over-Voltage 6000 Vpeak
External Creepage >7 mm
External Clearance >7 mm
External Clearance (for Option TV, 0.4" Lead Spacing) >10 mm
DTI Distance Through Insulation (Insulation Thickness) >0.5 mm
Ts Case Temperature(") 175 °C
Is,npuT | Input Current(") 350 mA
Ps.outpuT | Output Power(") 800 mW
Rio Insulation Resistance at Tg, V| = 500 v >10° Q
Note:
1. Safety limit values — maximum values allowed in the event of a failure.
©1983 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute

The absolute

Maximum Ratings

maximum ratings are stress ratings only.

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.

Symbol Parameters Value Unit
TOTAL DEVICE
TsTta Storage Temperature -40 to +125 °C
Topr Operating Temperature -40 to +100 °C
T, Junction Temperature -40 to +125 °C
TsoL Lead Solder Temperature 260 for 10 seconds °C
Py Total Device Power Dissipation @ 25°C (LED plus detector) 225 mwW
Derate Linearly From 25°C 315 mwW/°C
EMITTER
I Continuous Forward Current 50 mA
VR Reverse Input Voltage 6 \Y
Ie(pk) Forward Current — Peak (1 ps pulse, 300 pps) 3.0 A
Py LED Power Dissipation @ 25°C 75 mwW
Derate Linearly From 25°C 1.0 mW/°C
DETECTOR
Ic Continuous Collector Current 150 mA
Py Detector Power Dissipation @ 25°C 150 mwW
Derate Linearly From 25°C 2.0 mW/°C
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Electrical Characteristics

Tp = 25°C unless otherwise specified.

Individual Component Characteristics

Symbol | Parameters Test Conditions | Min. | Typ. | Max. | Unit
EMITTER
Vg Input Forward Voltage IF=5mA 1.25 1.50 \Y
AVE Forward Voltage Temperature _ o
ATy | Coefficient Ig =2 mA 175 mv/C
VR Reverse Voltage Ir =10 pA 6 \Y
Cy Junction Capacitance VE=0V,f=1.0 MHz 18 pF
DETECTOR
Breakdown Voltage, _ _
BVceo | Collector-to-Emitter lc=1.0mA, Ig =0 30 190 v
Breakdown Voltage, _ _
BVcBo | Collector-to-Base lc=10pA, Ig=0 30 120 v
Breakdown Voltage, _ _

BVEBO | Emitter-to-Base le=10pA lF=0 5 10 v
lcer Dark Current, Collector-to-Emitter |Voe =10V, I =0, Rgg = 1 MQ 1 100 nA
Cce Capacitance, Collector-to-Emitter |Vcg =0, f=1MHz 10 pF
Cca Capacitance, Collector-to-Base Veg =0, f=1MHz 80 pF
Ces Capacitance, Emitter-to-Base Vegg=0,f=1MHz 15 pF
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Transfer Characteristics

Electrical Characteristics (Continued)

Tp = 25°C unless otherwise specified.

2. DC Current Transfer Ratio (CTRcE) is defined as the transistor collector current (Icg) divided by the input LED
current (Ig) x 100%, at a specified voltage between the collector and emitter (V).

3. The collector base Current Transfer Ratio (CTRcp) is defined as the transistor collector base photocurrent (Igg)
divided by the input LED current (Ig) time 100%.

4. Referring to Figure 16 the Tpy_propagation delay is measured from the 50% point of the rising edge of the data input
pulse to the 1.3 V point on the falling edge of the output pulse.

5. Referring to Figure 16 the Tp| y propagation delay is measured from the 50% point of the falling edge of data input

Symbol | Characteristics Test Conditions Device | Min. | Typ. | Max. | Unit
DC CHARACTERISTICS
Saturated Current IF=3.0mA,Vcg =04V MCT5210M | 60 %
CTRCE(SAT) Transfer Ratio ||: =16 mA, VCE =04V 100 %
e (2 MCT5211M
Collector-to-Emitter®) I =1.0 mA, Veg = 04V 75 %
IF=3.0mA, Vcg =5.0V MCT5210M | 70 %
Current Transfer Ratio —— — 5
CTR@E) | Collector-to-Emitter [IF =16 MA, Veg = 5.0V MCT5211M 150 %
IF=1.0mA,VCE=5.OV 110 %
IF=3.0mA,Vcg =43V MCT5210M | 0.2 %
Current Transfer Ratio [;—— ~ 5
CTR(CB) CO”eCtOI"-tO-BaSG(s) ||: =16 mA, VCE =43V MCT5211M 0.3 %
Ir=1.0mA, Vgg = 4.3V 0.25 %
, Ip=3.0mA, Icg = 1.8 mA MCT5210M 04 | V
Vcesar) |Saturation Voltage
IF=1.6mA, Icg = 1.6 mA MCT5211M 0.4 Vv
AC CHARACTERISTICS
R =330 Q, Rgg = = 10 S
L BE lF=3.0mA, | y1eT5210M s
R =3.3kQ, Rgg=39kQ [Vcc=5.0V 7 us
- Propagation Delay ~ |RL =750 Q, Rgg = IF=1.6 mA, 14 ps
PHL HIGH-to-LOW®) R = 4.7 kQ, Rgg = 91 kQ Vec=5.0V 15 us
MCT5211M
RL=1.5kQ, RBE=°° |F:1_0mA, 17 us
R = 10 kQ, Rgg = 160 kQ|Vcc =5.0V 24 us
R =330 Q, Rgg = = 0.4 S
L BE lp=3.0mA | y1eT5210M s
R, =3.3kQ, Rge =39k [Vcc =50V 8 us
- Propagation Delay ~ |RL =750 Q, Rgg = o IF=1.6 mA, 25 s
PLH  |LOW-to-HIGH® R, = 4.7k, Rgg = 91 k@ |Voc =5.0V 1 us
MCT5211M
R =1.5kQ, Rgg = IF=1.0mA, s
R. = 10 kQ, Rgg = 160 kQ [Vcc = 5.0V 16 us
Notes:
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Isolation Characteristics

Electrical Characteristics (Continued)

Tp = 25°C unless otherwise specified.

Symbol Characteristic Test Conditions Min. Typ. Max. Unit
Viso '\;‘gt‘;éz(ué)p“t Isolation t=1Minute 4170 VACruis
Riso | Isolation Resistance(®) V|.0 = +500 VDC, Ty = 25°C 10" Q
Ciso Isolation Capacitance(”) Vio=0V,f=1MHz 0.4 0.6 pF

Common Mode Transient
CMH Rejection _ OUtpUt HIGH VCM =50 Vp_p, RL= 750 Q, ||: =0 5000 V/}JS
Common Mode Transient
CML Rejection _ OUtpUt LOW VCM =50 Vp_p, RL =750 Q, ||: =1.6 mA 5000 V/HS
Notes:

6. Device considered a two terminal device: pins 1, 2, and 3 shorted together and pins 5, 6 and 7 are shorted together.
7. Cso is the capacitance between the input (pins 1, 2, 3 connected) and the output (pin 4, 5, 6 connected).
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Typical Performance Curves
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Typical Performance Curves (Continued)
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Ta = 25°C unless otherwise specified.

Switching Time Test Circuits and Waveforms
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Pulse Gen Pulse Gen
Zo =50Q 1K Zo =50Q 1K
f=10KHz f=10KHz
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Figure 15. Switching Time Test Circuits
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Figure 16. Switching Time Waveforms
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Reflow Profile
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Figure 17. Reflow Profile
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Ordering Information

Marking Information

Part Number Package Packing Method
MCT5210M DIP 6-Pin Tube (50 Units)
MCT5210SM SMT 6-Pin (Lead Bend) Tube (50 Units)
MCT5210SR2M SMT 6-Pin (Lead Bend) Tape and Reel (1000 Units)
MCT5210VM DIP 6-Pin, DIN EN/IEC60747-5-5 Option Tube (50 Units)
MCT5210SVM SMT 6-Pin (Lead Bend), DIN EN/IEC60747-5-5 Option Tube (50 Units)
MCT5210SR2VM | SMT 6-Pin (Lead Bend), DIN EN/IEC60747-5-5 Option Tape and Reel (1000 Units)
MCT5210TVM DIP 6-Pin, 0.4” Lead Spacing, DIN EN/IEC60747-5-5 Option | Tube (50 Units)

Note:

8. The product orderable part number system listed in this table also applies to the MCT5211M device.

)

(MCT5210

. PPRY

-0
(MCT5210-©
-0

4 ¢ &

Figure 18. Top Mark

Table 1. Top Mark Definitions

Fairchild Logo

Device Number

DIN EN/IEC60747-5-5 Option (only appears on component ordered with this option)

One-Digit Year Code, e.g., “5”

Digit Work Week, Ranging from “01” to “53”

||| W|IN| =

Assembly Package Code
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Package Dimensions
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Ja =
2| o NOTES:
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uo)' N B) ALL DIMENSIONS ARE IN MILLIMETERS.
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0.38 (MIN) o MOLD FLASH, AND TIE BAR EXTRUSION
? D) DRAWING FILENAME AND REVSION: MKT-NO6BREV4.
B
\ N
©86) _| 11| __| 2.54 BSC
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FAIRCHILD.
0.76-1.14 o
Figure 19. 6-pin DIP Through Hole
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Package Dimensions (Continued)

8.13-8.89 (1.78) (2.54) (1.52)

R g ?
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| —
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NOTES:
A) NO STANDARD APPLIES TO THIS PACKAGE.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSION
D) DRAWING FILENAME AND REVSION : MKT-NOBCREV4. "A?""-D -

Figure 20. 6-pin DIP Surface Mount
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Package Dimensions (Continued)
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D) DRAWING FILENAME AND REVSION: MKT-NO6Drev4

FAIRCHILD.

Figure 21. 6-pin DIP 0.4” Lead Spacing
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FAIRCHILD.

TRADEMARKS

The folowing includes registered and unregistered trademarks and senvice marks, owned by Fairchild Semiconductor andfor its glcbal subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ OPTOPLANAR® SYSTEM
AttitudeEngine ™ FRFET® GENERAL®
Awinda® Global Power Resource™" ® TinyBoost®
AX-CAP"* GreenBridge™ Power Supply WebDesigner™ TinyBuck®
BitSiC™ Green FPS™ PowerTrench® TinyCalc™
Build it Now™ Green FPS™ e-Series™ Powerxs™ TinyLogic®
CorePLUS™ Gmax™ Programmable Active Droop™ TINYOPTO™
CorePOWER™ GTO™ QFET® TinyPower™
CROSSVOLT™ IntelliMAX™ Qs™ TinyPWM™
CTL™ ISOPLANAR™ Quiet Series™ TinyWire™
Current Transfer Logic™ Making Small Speakers Sound Louder RapidConfigure™ TranSiC™
DEUXPEED® and Better™ )w TriFault Detec‘f”ﬁr®
Dual Cool ™ ™ -
EcoSPARK® m%ggggUPLERW nging our world, TmWAWVKW at a time™ L'IE;J;E;JWRREN
EfficientMax™ MicroFET™ glgnanlmhs?g”
ESBC™ i ™ martiviax

® igrai™ SMART START™ 2i0es

e Solutions for Your Success™ e
Fairchilc® lleibrive™ SPNVE LralGRFET™
. H i T

Fairchild Semiconductor® MotionMax™ STEALTH™ UniFET
FACT Quiet Series™ MotionGrid SuperFET® VCXT
FACT® M SuperSOT™-3 MRS
FAST® MTX® SuperSOT™-6 Volgﬁgeplus
FastvCore™ MVN ® SupersSOT™-8 X8
FETBench™ eSaver SupreMOs® Hsens™
FPEl OPTOLOGIC® SYIChE T =

Sync-Lock™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR WEBSITE
AT HTTP /AW FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain
life, and (¢) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on cur extemal website, www fairchildsemi.com,
under Sales Support.

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and cur Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will nct provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reascnably expected to
cause the failure of the life support device or system, or to affect its
safety or effectiveness.

Definition

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.

Product Status

Advance Information Formative / In Design

Preliminary First Production

No Identification Needed Full Production

Obsolete Not In Production
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AMEYA360

Components Supply Platform

Authorized Distribution Brand :
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Website :

Welcome to visit  www.ameya360.com

Contact Us :
= Address :

401 Building No.5, JiuGe Business Center, Lane 2301, Yishan Rd
Minhang District, Shanghai, China

> Sales :

Direct +86 (21) 6401-6692

Email amall@ameya360.com
QQ 800077892
Skype ameyasalesl ameyasales?2

= Customer Service :

Email service@ameya360.com

= Partnership :
Tel  +86 (21) 64016692-8333

Email mkt@ameya360.com


www.ameya360.com
www.rohm.com.cn/web/china
www.sunlordinc.com
www.susumu.sh.cn
www.averlogic.com
www.nxp.com
http://www.ameya360.com/mfrdetail/2Pai_Semiconductor
http://www.ameya360.com/mfrdetail/Ambarella
http://www.ameya360.com/mfrdetail/CanaanTek
http://www.ameya360.com/mfrdetail/Firstohm
http://www.ameya360.com/mfrdetail/GigaDevice
http://www.ameya360.com/mfrdetail/Vanguard_Semiconductor
www.elprotronic.com

