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TIL111M, TIL117M, MOC8100M
General Purpose 6-Pin Phototransistor Optocouplers

Features General Description
B UL Recognized (File # E90700) The MOC8100M, TIL111M, and TIL117M optocouplers
m VDE Recognized (File #102497 for white package) consist of a gallium arsenide infrared emitting diode
— Add Option V (e.g., TIL111VM) driving a silicon phototransistor in a 6-pin dual in-line
package.
Applications

B Power Supply Regulators
B Digital Logic Inputs

B Microprocessor Inputs

W Appliance Sensor Systems
B Industrial Controls

Schematic Package Outlines
ANODE 1 O— —O 6 BASE
CATHODE 2 O— s“ —O 5 COLLECTOR
NC 3 O— \——O 4 EMITTER

Figure 1. Schematic

Figure 2. Package Outlines
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Safety and Insulation Ratings
As per IEC60747-5-2. 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.

Symbol Parameter Min. Typ. Max. | Unit
Installation Classifications per DIN VDE 0110/1.89 Table 1
For Rated Mains Voltage < 150 Vrus -1V
For Rated Mains Voltage < 300 Vrus Y
Climatic Classification 55/100/21
Pollution Degree (DIN VDE 0110/1.89) 2
CTI Comparative Tracking Index 175
VpRr Input to Output Test Voltage, Method b, 1594
Viorm X 1.875 =Vpg, 100% Production Test with
tym = 1s, Partial Discharge < 5 pC
Input to Output Test Voltage, Method a, 1275
Viorm X 1.5 = Vpg, Type and Sample Test with
ty, = 60 s, Partial Discharge <5 pC
ViorMm Maximum Working Insulation Voltage 850 Vpeak
Viotm Highest Allowable Over Voltage 6000 Vpeak
External Creepage 7 mm
External Clearance 7 mm
Insulation Thickness 0.5 mm
Rio Insulation Resistance at Tg, V|g = 500 V 10° Q

©2005 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings
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.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Device Value Units
Total Device
Tstg | Storage Temperature All -40 to +150 °C
Topr | Operating Temperature All -40 to +100 °C
TsoL |Lead Solder Temperature All 260 for 10 sec °C
Pp Total Device Power Dissipation @ Ta = 25°C All 250 mwW
Derate Above 25°C 2.94 mw/°C
Emitter
I DC/Average Forward Input Current All 60 mA
Vr Reverse Input Voltage TIL111M Vv
MOC8100M, TIL117M
Ie(pk) | Forward Current — Peak (300 ps, 2% Duty Cycle) All 3 A
Pp LED Power Dissipation @ Tp = 25°C All 120 mwW
Derate Above 25°C 1.41 mW/°C
Detector
Vceo | Collector-Emitter Voltage All 30 \
Vego | Collector-Base Voltage All 70 \Y
Veco | Emitter-Collector Voltage TIL111M, TIL117M 7 \Y
Vego | Emitter-Base Voltage All 7
Pp Detector Power Dissipation @ Ty = 25°C All 150 mwW
Derate Above 25°C 1.76 mW/°C

©2005 Fairchild Semiconductor Corporation
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Electrical Characteristics
Ta = 25°C unless otherwise specified.

Individual Component Characteristics

Symbol | Parameter Test Conditions Device | Min. |Typ.* Max. | Unit
Emitter
VE Input Forward IF =16 mA Tp =25°C TIL111M 1.2 1.4 \%
Voltage lr=10mAfor [Ta=0°Cto70°C | MOC8100M, 12 | 14
MOC8100M, Tp = -55°C TIL117M 132
!I'FIL=111(;I\TA for I =+100°C 1.10
IR Reverse Leakage Vg=3.0V TIL111M, TIL117M 0.001| 10 MA
Current VR =6.0V MOC8100M 0.001| 10 | pA
Detector
BVceo | Collector-Emitter lc=10mA,Ig=0 All 30 100 Vv
Breakdown Voltage
BVcgo | Collector-Base lc=10pA Ig=0 All 70 | 120 \
Breakdown Voltage
BVggo |Emitter-Base le=10 A, Ie =0 Al 7 | 10 %
Breakdown Voltage
BVgco | Emitter-Collector IF=100 A, I =0 TIL11IM, TIL1M7M | 7 10 V
Breakdown Voltage
lceo | Collector-Emitter ~ |Veg =10V, Ig =0 TIL111M, TIL117M 1 50 | nA
Dark Current Veg =5V, Ta = 25°C MOC8100M 05 | 25 | nA
Ve =30V, g =0, Ty = 70°C TIL117M, 02 | 50 | pA
MOC8100M
lcgo | Collector-Base Dark |Veg =10V TIL111M, TIL117M 20 | nA
lcgo | CuMment Veg =5V MOC8100M 10 | nA
Ccg | Capacitance Veg=0V,f=1MHz All 8 pF

*All Typical values at Tp = 25°C
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Transfer Characteristics

Electrical Characteristics (Continued)
Ta = 25°C unless otherwise specified.

Symbol | Parameter Test Conditions Device | Min | Typ* | Max | Unit
DC Characteristics
CTRce | Current Transfer Ratio, IF=10mA, Vg =10V TIL117M 50 %
Collector to Emitter IF=1mA, Vg =5V MOCS8100M 50 %
IF=1mA,Vcg=5V, 30
Tp =0°Cto +70°C
Icony | On-State Collector Current | Ig =16 mA, Vcg = 0.4V TIL111M 2 mA
(Phototransistor Operation)
On-State Collector Current |l =16 mA, Vg =0.4V 7 MA
(Photodiode Operation)
VcE (sar) | Collector-Emitter Saturation | Ic =500 pA, I =10 mA TIL117M 0.4 \
Voltage Ic=2mA, Ip = 16 mA TIL111M 0.4
Ic =100 pA, I =1 mA MOC8100M 0.5
AC Characteristics
t oN Turn-On Time lc=2mA, Ve =10V, MOC8100M 20 us
R_ =100 Q (Fig. 13) TIL117M 10
tore | Turn-Off Time MOC8100M 20 us
TIL117M 10
tr Rise Time MOC8100M us
t Fall Time TIL117M
t, Rise Time Iciony =2 mA, Vee = 10V, TIL111M 10 us
(Phototransistor Operation) |R_ =100 Q (Fig. 13)
t Fall Time
(Phototransistor Operation)
Isolation Characteristics
Symbol Characteristic Test Conditions Min. Typ.* Max. Units
Viso Input-Output Isolation Voltage f=60Hz,t=1s 7500 Vac(pK)
Riso Isolation Resistance V.o = 500 Vbc 10™ Q
Ciso Isolation Capacitance Vi.o=0,f=1MHz 0.2 pF

*All Typical values at T = 25°C.
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Typical Performance Characteristics

16
T T T
Vce = 5;0V Normalized to
17 Ta=25C IF =10 mA
/ 1.4
S 16
u>7 12
G} —
E 15 // / 1.0 /
o] / o /
= = \
a 14 S/ / O s /
z T = -55°C /, a
g 13 ~ / <JICC
s -~ d =
| " | Ta=25C // T
Lo il / 2 o4
. '4
—"—{molc /
» — A 4/ 02
el
T 00
o] o o0 o 2 4 6 8 10 12 14 16 18 20

I — FORWARD CURRENT (mA)

ERLEDIECRVARDICHERENT (mA) Figure 4. Normalized CTR vs. Forward Current

Figure 3. LED Forward Voltage vs. Forward Current

1.4

= 10
g ‘ T ]
12 S O o
e F =20m
AT R R A e
10 S \‘ 5 o7 / / / Foom
4 7~ IF = 10 MASN \ < / // /
£ / \ # os / / /
o
8 os N \ E o5
w —_— N [S) / /
5 T \ T o4 / /
= \ 6 / / /
= IF =20 mA © /
g o0 g //
Z ~ N o2 / /
< / / Vee=5.0V
aa Z oa / ‘
Normalized to: @)
Ir=10mA Z 00
Ta= 25‘;0 10 100 1000
0.2
60  -40 20 ) 20 40 60 80 100 Ree — BASE RESISTANCE (kQ)
Figure 6. CTR vs. RBE (Unsaturat
Ta— AMBIENT TEMPERATURE (°C) gure 6 ¢ s (Unsaturated)
Figure 5. Normalized CTR vs. Ambient Temperature S
'z';'" 100
<
g Ta=25C
= 1.0 A=25"
z >
5 oo auil —— g " /
S rd P /, E /
: /
Veg=0.3V
5 o7 / ,/ IF =20 mA g 1 ./ .
3 Y AR & /
T o8 / / / E IF=25mA /I 7
T = PO g o
5 o5 / / / IF =10 mA =R N ’-—————__.44/’
z o /% : —
cul / / 2 —
/ @] -~
o 03 ] el > -
I =5mA =
o / F=5m S oo ‘C/ P IF = 20 mA
=5 02 o} ~
< / © == 5 mA
Z od I e IF =10 mA
o < ‘
Z 00 o 0.001
10 100 1000 ke 0.01 0.1 1 10
Ree — BASE RESISTANCE (kQ2) Ic - COLLECTOR CURRENT (mA)
Figure 7. CTR vs. RBE (Saturated) Figure 8. Collector-Emitter Saturation Voltage vs Collector Current
©2005 Fairchild Semiconductor Corporation www.fairchildsemi.com

TIL111M, TIL117M, MOC8100M Rev. 1.0.3 6

s19|dno20}dQ Jojsisuesjojoyd uld-9 asodind |esauad — NO0L8OOW ‘NLLLTIL INLLLTIL



Typical Performance Characteristics (Continued)
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Reflow Profile
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Figure 14. Reflow Profile
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Ordering Information

Order Entry Identifier
Option (Example) Description
No option TIL111M Standard Through-Hole Device
S TIL111SM Surface Mount Lead Bend
SR2 TIL111SR2M Surface Mount; Tape and Reel
T TIL111TM 0.4" Lead Spacing
Vv TIL111VM VDE 0884
TV TIL111TVM VDE 0884, 0.4" Lead Spacing
SV TIL111SVM VDE 0884, Surface Mount
SR2v TIL111SR2VM VDE 0884, Surface Mount, Tape and Reel

Marking Information

®

60 o

. P PRY
6 0 o

Definitions

Fairchild logo

Device number

VDE mark (Note: Only appears on parts ordered with VDE
option — See order entry table)

One-digit year code, e.g., ‘3’

]
2
3
4
5

Two-digit work week ranging from ‘01’ to ‘563’

6

Assembly package code

*Note — Parts that do not have the ‘V’ option (see definition 3 above) that are
marked with date code ‘325’ or earlier are marked in portrait format.
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Carrier Tape Specification

User Direction of Feed —————=

Figure 15. Carrier Tape Specification
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




