SIEMENS

DEVICE TYPES

PertNo. CTR, % Min. PartNo.  CTR % Min.
AN25 20 MCT2 20

4AN26 20 MCT2E 20

aNz7 10 MCT270 50

4N28 10 MCT271 45-80
4N35 100 MCT272  75-150
4N36 100 MCT273  125-250
4N37 100 MCT274 225400
4N38 10 MCT275 70-90
H11A1 50 MCT276  15-60
HHAZ 20 MCT277 100
H11A3 20

H11A4 10

H11AS 30

FEATURES

* Interfaces with Common Leglc Famllies

* Input-Output Coupling Capacitance < 0.5 pF

¢ Industry Standard Dual-in-Line 6 Pin Package

» Field Effect Stable by TRIOS

* 5300 VACRxpg lsolatlon Test Voltage

» Recognized under Underwriters Laboratory File
#ES2744

« VDE #0884 Approval Available with Option -001

APPLICATIONS

* AC Malns Detection

» Reed Relay Driving

+ Switch mode Power Supply Feedback

+ Telephone Ring Detection

+ Loglc Ground Isolation

+ Logic Coupling with High Frequency Noise
Rejection

Noles:

1. TRIOS=TRansparent 10n Shiald

2. Designing with data sheet is covered in Application Note 45,

Application Notes section of Data Book,

PHOTOTRANSISTOR

INDUSTRY STANDARD
SINGLE CHANNEL
6 PIN DIP OPTOCOUPLER
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DESCRIPTION

This data sheet presents five families of Siemens Industry Stan-
dard Single Channel Phototransistor Couplers. These families
include the 4N25/26/27/28 types, the 4N35/36/37/38 couplers,
the H11A1/A2/A3/A4/A5, the MCT2/2E, and MCT270/271/272f
273/274/275/276/277 devices.Each optocoupler consists of
Gallium Arsenide infrared LED and a silicon NPN phototransis-
tor.

All couplers are Undarwriters Laboratories (UL} listed to comply
with a 7500 Vacpx,) ISolation Test Voltage. This isolation perfor-
mance is accomplished through Siemens double molding isala-
tion manufacturing pracess. Compliance to VDE 0884 partial
discharge isolation specification is available for these families
by ordering option -001. Phototransistor gain stability, in the
presance of high isolation voltages, is insured by incorporating
a TRansparent I0n Shield {TRIOS ) on tha phototransistor sub-
strate. These isolation processes and the Siemens [S09001
Quality program results in the highest isalation perfermance
available for a commaercial plastic phototransistor optocoupler.

The devices are available in lead formed configuration suitable
for surface mounting and are available either on tape and reel,
ar in standard tube shipping centainers.
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Maximum Ratings {T,=25°C)

Maximum Ratings (continued)

Emitter Package (continued)}
Reverse VOHAGE ..o e BV Crespage..........ooiiii 27 mm
Forward Current CIBAFANGE ...ooieieie e e 27 mm
Surge Current (€10 PS) ..o 25A  Isolation Thickness between
Powear DISsipation ... i 100 mw Emitier and Detaciorn ... 20.4 mm
Detector Comparative Tracking Index per DIN IEC
Collector-Emitter Breakdown Voltago ... 70V T1Z2VDED303, part 1. 175
Fmitter-Base Breakdown Voltage ... 7V Isciation Resistance
Collector Current ...................... Vip=500 V, Ta=25°C i
Collector Current (t <1 ms) Vio=500 V, Ta=10°C
Power DISSIiPation ..o Storage Temperature. ...
Package Operating Temperature .. .
Isclation Test Voltage ... 5300 VACgns  Junction Temperature ..o v
Soldering Temperature {max. 10 s, dip soldering:
distance to seating plane21.5mm) ..o 260°C
4N25/26/27/28
Characteristics (T4=25°C)
Emitter Symbol | Min. | Typ. | Max. | Unit | Condition
Forward Voltage* Ive 17 s s [V | e=50mA B
In 01 100 |[pA | Vg=3.0V
lce | |=s pF | Vp=0
Dstector
Breakdown Vé!tégé' Coilector-Emitter | BVpgg | 30 ’ v lc=1mA
Emitter-Collector | BVgcp | 7 lg=100 pA
Collector-Base | BVepg | 70 lg=100 pA
Icep(dark)* 4N25/26/27 5 50 nA Vee=10V, (base open)
4N28 10 100
lcaofdark)* T e 20 nA [ Veg=10V, (emittar open)
Capacitance, Collectar-Emilter Cce 6 pF Vee=0
Package
DC Current Transter Ratio®  4N2526| CTR |20 |80 % |Vee=10V.l=10mA
4N27/28 10 30
Isclation Voltage™ 4N25| Vo 2500 v Peak, 60 Hz
4N28/27 1500
4N28 500
Saturation Voltage, Collector-Emitter VeEsat 05 |V lcg=2.0 mA, 1g=50 mA
Resistance, Input to Cutput® Rio 100 " laa V=500V ' i
Coupling Capacitance Co 0.5 pF f=1 MHz
Rise and Fall Times R tr us I;::fli)nrﬁ;&__ o
Vop=10V, Rg=100Q

* Indicates JEDEC registered values

Phototransistor, Single Channel, Induslry Standard
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4N35/36/37/38
Characterlstics (T,=25°C)
Emitter Symbo! (| Min, | Typ. | Max. | Unit Condition
Forward Voltaga* Ve 13 |15 |v =10 ma
0.9 17 [F=1C mA, To=-55°C
Reverse Curren Ir 01 10 pA VR=6.0V
Capacitance Co 25 pF h Vr=0, f=1 MHz
Detector
Breakdown Vollage, 4AN35/36/37 §VCEO NS v B lg=1mA
Collector-Emitter* 4N38 80
Breakdown Vollage, Emitter-Collector BVeco |7 v le=100 pA
Breakdown Voltage, 4N35/36/37| BVcpo | 70 \Y =100 pA, lg=1 pA
Colleclor-Base” 4N38 80
Leakage Current, AN35/36/37 | loeo 5 50 nA V=10V, Ig=0
Collector-Emittar* 4N38 50 Vep=60 V, [=0
Leakage Current, 4N35/36/37| loeo 500 |pA Vop=30V, lg=0, Ta=100°C
Collector-Emitter® 4N38 VE=60 Y, [g=0, Ta=100°C
ba;;acitar'lce, Collector-Emitter Cce pF Vee=0
Package
| DC Currerit Transfer Ratio”  4N35/36/37[CTR | 100 % Vee=10V, tr=10 mA,
4N38 20 Vee=1V, Ip=20 mA
DC Current Transfer Ratio® 4N35/36/37| CTR | 40 50 % Veg=10V, lp=10 mA,
4N38 30 Ta=-56t0 100°C
Resistance, Input to Output* Ro 101 9 Vip=500 ¥
Coupling Capacitance” Cio 0.5 pF f=1 MHz
Switching Time* ton: tore 10 us lo=2 MA, Rg=100Q
Vog=10V

* Indicates JEDEC registered values
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H11A1 through H11AS
Characteristics (TA_25°C)

Emltter

Forward Voltage THI1AIZHT1A4
H11A5

Reverse Current '

Capacitance

Detector

Breakdown Voltage En{lnéFCo\leclor
Braakdown Vonage Coliector-Base

Leakage Current, Collactor- Emmer
Capac:tance Collector-Emitter

Pnckage

DC Current Transfer Ratio~ H11A1
H11A2/3
H11A4
H11A5

‘Saturation Voltage, Collector- Emlt[er
Capacitance, Inpul to Oulput

Breakdown Volzage Coliector-Emitter | E

Symbol
e

Switching Time

MCT2/MCT2E
Characteristics (T;=25"C)
Emitier

Forward'V(')lt'a'ge

Reverse Current
Capacnance

Detector

Collector-Emitter
Emitter-Collector
Collecior-Base

Collector-Emitter
Collector-Base

Breakdown Voitabe

Leakage Current

Capacitance, Collector-Emitter
Package

DC Current Transfer Ratio
Capé'citan&:e. Input to Outpui
Rasistance, Input'td Output
Swiléhing Time

BVceo
BVeco
BVcao
lceo
leso
Coe

CTR
Cig
Rio

lon. forr

7 Ccmclltlon -

Min. | Typ. | Max. | Unit
- v T Te=10mA T
B T S (T i
|50 pF | VR=0.1=1MHz
30 v fc=1MA, Ip= omA"" ]
"""""" v = "iBO].IA =0 mA
70 v IC-1O_uA 1g=0 mA 7
s |so |ea T VCE 10V, lp= OmA
5 ofF Veg=0
50 % [Veg=10V, =t0mA |
20
10
30
o Joa v Igg= GSmA = 10 mA
05 | |pF T
30 us lc=2 mA, Re=100 @, V=10V
Min. | Typ. Max ij;‘lﬂ Condlllon i
17 111 {15 (v T s 0mA 1
10 |pA Jvg=3v o
T oy CleF V=0, f=1 MHz -
30 v [1e=1mA, =0 ma -
7 Ie=100 pA, =0 mA
70 Ic=10 pA, te=0 mA
s |50 |na T | vee=10V, Ie=0 -
20
10 pF | Vge=D
20 |60 %
05 | lpr -
00 | | Ga o
3.0 ws |C 2mA Re=100 £, Voe T[ﬂ 7777

Phololransistor, Single Channel. Industry Standard



MCT270 through MCT277
Characterlstics (T,=25°C)

Emitter Symbol | Min. | Typ. | Max. | Unit Condition
Forward Voltage Ve s v | =20 mA B
Reverse Current Ig T 10 ,uA__ VR=3V
Capacitance Co 25 oF [ Vg=0, f=1 MHz
Detector
Breakdown Voltage  Collector-Emitter]| BVege |30 | v [1c=10 pA, =0 mA
Emitter-Collector| BVeoo 7 le=10 pA, Ie=0 mA
Collector-Base| BVigg | 70 Ic=10 pA, lr=0 mA
Leakaégburrent. Collector-Emitter ' leeo D nA Vep=10V, |E=O mA T
Package
DC Current Transfer Ratio  MCT270| CTR so | | ] (% Vee=10V. k=10mA |
MCT271 a5 a0
MCT272 75 150
MCT273 125 | 250
MCT274 225 | 400
MCT275 70 210
MCT276 15 B0
MCT277 100 2%
Current Transfer Ratio  MCT271-276| CTRge | 12,5 % | Vee=0.4V, lp=16mA B 5
Collector—Emitter MCT277 40 £8
Collector_Emitter Saturation Voltage VeEsat 04 |v loe=2 MA, Iz=18 mA
Capacitanée. input to Cutput T Co 05 pF
Resistance, Input to Output Ao 1012 Q V)5=500 VDC
Switching Time T UMCT2700272| ton. torr 10 us lo=2 MA, Re=100 Q, Vge=5 V
MCT271 7
MCT273 20
MCT274 25
MCT275/277 15
MCT276 35
Figure 1. Forward voltage vs. forward current Figure 2. Normalized non-saturated and saturated
CTR, T5=25°C vs. LED current
15
14 Normalized $o:
Vece = 10V, IF =[10mA, Ta = 25°C
> - -B5° } :
é, 13 [ fa - -55°C — E CTRce(sat) Vo = 0.4V
1.2 - Q40
£ [ | Ta=25C ,/ 1
o 14 =
- X /
P 10 S /I-_-|/‘i\‘:l\-|
g L 05 Tak 25°C
5 09 [ Ta=85°C g o
¢ s z —— | NCTR{SAT)
w | —0—| NCTR
> 07 NPT e 00
A 1 10 100 0 1 10 100

IF - Forward Current - mA

IF - LED Currant - mA
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Figure 3. Normalized non-saturated and saturated
CTR, Tp=50°C va. LED current
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Figura 5. Normalized non-saturated and saturated
CTR, T,=85°C vs. LED current
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Figure 9. Normalized photocurrent and vs. if and
temperature
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Figure 11. Normalized HFE vs. bage current and
temperature
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Figure 13. Switching timing
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Figure 10. Normalized non-saturated HFE vs. base
current and temperature
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Flgure 12. Propagation delay vs. collector load
resistor
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AL - Collector Load Resistor - K}

Figure 14. Switching schematic
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