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VDE APPROVED
ZERO-CROSSING TRIACS

30 mA MCP3030* MCP3040/0Z*
15 mA MCP3031 MCP3041/1Z
MCP3032 MCP3042/2Z

'! ZERO-CROSSING
PACKAGE DIMENSIONS
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- DESCRIPTION

These devices are optically isolated zero-crossing triac
drivers. They consist of a Gallium Arsenide infrared
emitting diode optically coupled to a photosensitive
silican detector which functions as a zero voltage
crossing bilateral triac driver. This series is designed for

* interfacing between electrornic controls, motors,

solenoids and consumer appliances, etc.

FEATURES -

s Logic ontrol for 110 VAC or 220 VAC Power

= High isolation voltage — minimum 7500 VAC peak

a Underwriters Laboratory (UL) recognized File
#E501561

m Pin for pin replacement for the MOC3030, MOC3031,
MOC3040, MOC3041

& Excellent I¢r stability — [R emitting diode has lo
degradation. -

APPLICATIONS

m Triac driver
u [ndustrial controls
m Solid state relay

m Traffic lights
= Motor controls
m Home appliances

*Not Recommended
For New Designs

ABSOLUTE MAXIMUM RATINGS (T, =25 Unless Otherwise Specified)

TOTAL PACKAGE OUTPUT DRIVER
Storage temperature .......... ... —55°C to 150°C  Off-State Output Terminal Voltage
Operating temperature .......... . —40°C to 100°C MCP3030, MCP3031 .......cvvvvrvenanss 250 V
Lead temperature (Soldering, 10 sec) ....... 260°C MCP3040, MCP3041 .....cvivvvaranansn 400V
Total package power dissipation On-State RMS Current T,=25'C ......... 100 mA

@ 25°C (LED plus detector) ........... 330 mW (Full Cycle, 50 to 60 Hz) TA=70°C ....... 50 mA
Derate linearly from 26°C ..........c.0ue 4.0 mW/°C  Peak Nonrepetitive Surge Current
Surge Isolation voltage ........... 7500 VAC Peak (PW=10 ms, DC=10%) .......... e 12A
Withstand test voltage .. 7500 VAC Peak (50-60Hz)  Total Power Dissipation @ TA=26C ...... 300 mW
INPUT DIODE Derate above 25°C ......vvvvinnnnn 4.0 mW/°C
Forward DC current ...cvvvvnivnnrvraneane 60 mA
Reverse voltage vvivcvieriiicireviraniaians 6V
Peak forward current (1 us pulse, 300 pps) ...3.0A
Power dissipation 25°C ambient .......... 100 mwW
Derate linearly from 25°C ............ 1.33 mW/°C
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MCP3030* MCP3031 MCP3032 MCP3040/0Z* MCP3041/1Z MCP3042/2Z
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ELECTRO-OPTICAL GHARACTERISTICS (T,—25'C Unless Otherwise Specified)

i

INDIVIDUAL COMPONENT CHARACTERISTICS

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS TEST cdumTIONs
INPUT DIODE B ’
Forward voltage Ve 1.3 1.50 v =30 mA
Forward voltage temp. AVe -

coefficlent ATa —1.8 mv/°C -
Reverse voltage Vr 3.0 25 \ lg=10 uA
Junction capacitance - -G 50 pF Ve=0V, f=1 MHz
- - 65 pF Ve=1V, f=1MHz
OUTPUT DETECTOR
Peak blocking current,
either direction - - b
MCP3030, MCP3031 loamt - 2 100 nA Voru=250 V, Note 1
MCP3040, MCP3041 loasts o2 1009 nA Voru=400 V, Note 1
Peak on-state voltage, - -
either direction Vim - 1.8 3.0 Volts lm=100 mA Peak
Critical rate of rise
of off-state voitage dv/dt . 1000 V/us

Note 1. Test voltage must be applied within dV/dt rating.

CAUTION: Normal anti-static precautions are required when handling this product.

TRANSFER CHARACTERISTICS ) e
DC CHARAGTERISTICS SYMBOL NN, TYP. WAX, UNITS TEST CONDITIONS

LED trigger current
(current required to
latch output) . e .
MCP3030, MCP3040 . ler 16 30 mA Main terminal
MCP3031, MCP3041 ler 7 15 mA voltage=3.0 V

Holding current Iy 200 uA Either direction

ZERO CROSSING

Inhibit voltage
(MT1-MT2 voltage
above which device

will not trigger) I [ T 25 "7 40 v le=Rated ler
Leakage In Inhibited i . . T oL s

state - - . {-=Rated I,

MCP3030, MCP3031 Ioamz - 100 200 HA Voru=250 V

MCP3040, MCP3041 [ 100 300 HA Voru=400 V

ISOLATION CHARACTERISTICS -

CHARACTERISTICS SYMBOL MIN. TYP, MAX. UNITS ] TEST CONDITIONS

Isolation voltage Vio §300 N VacRMS  Relative humidity < 50%,
. . - : P Lo <10 A, 5 seconds
‘ Vo 7500 - VicPEAK  Relative humidity < 50%,
ho< 10 A, 5 seconds
Isolation resistance Rio ion ohms Vi< 500 VDG
Isolation capacitance Giso 0.5- - pF - f=1MHz

1-138



QUALETY TECHNOLOGIES CORP

QUALITY
TECHNOLOGIES

2

2E D

B 74LbA5] unnasm. 9 -
* VDE APPROVED
' ZERO-CROSSING TRIACS

TYPICAL ELECTRICAL GHARAGTERISTIG CURVES
(Ta=25°C Unless Otherwise Specified)
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Fig. 1. On-State Characteristics
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MCP3030* MCP3031 MCP3032 MCP3040/0Z* MCP3041/1Z MCP3042/2Z
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APPLICATIONS

Typical TTL Loglc — AC Power Interface

I. LED Trigger Current Requirements Il. Device/Line Voltage/Load Selection
DEVICE Veo B: (MAX) ler v, LOAD SNUBBER
HCPaOXT oy 1600 oA DEVICE (RMS) TYPE REQUIREMENT
MCP303X <120V Resistive No
MCP30X1 12v 5600 15mA >
MCP304X <240V Resistive No
MCP30X0 5V 860 30mA !
MCP30X0 12V 2900 30mA MCP303X <120V Inductive Yes
MCP304X <240V Inductive Yes
lil, Typlcal Circuits @ TA<70°C
AC.
l——w»— 1 sl L OAD, .
MCFIOX TIK> i SNUBBER
2 speNG. NE;g?:: Ve (RM.S)
MGP304X 0.1uF
LOGIC D 3 4 Nt
ci1731

Vee
| Ui

LOGIC

GOLL$GTOR

Fig. 7. For Load Circuit I, < 50mA
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Fig. 8. For Load Circuit I, > 50mA

* Ra=1kQoptional for sensitive gate Texr - la < 10MA
** Rr=180Q for Is < 100mA
Rr=286Q for 100 mA < /s <200mA

Typical Snubber Values — Fig. 7. Circuit Driving Inductive Load:

" Given;
v TEXT RMS LOAD CURRENT [, (A) LEGEND: Rsf)/Cs(uF) 1. RMS Load Gurrent
2. <240V (AMS) Line
/dt Vs |  100mA 500mA 1A 2A 5A 10A 50K 3, Cc:immu:a_lt_ing dv
rating of Texr
a3k 5.6k 3.3k 1k 560 330 56 R
1 Y0018 Zo0es| o1s 22| Zoss| 7 1s|” 7 s
56K 8.2k 5.6k 3.3k 820 560 86
2 Yoo0as| - Zooea| ogas|  ‘ooes| 7oz 0as| /220
a3k 0k 6.8k 3.3k 1K 330
5 no snubber | %9574 5000 1'% /0008 | *° 7001 | > 7002 | Zoos| Zoas .
33K 10k 6.6k 3.3k 620
10 | nosnubber | no snubber | **5/4) 000 1 "%/ 00aa | 700088 | 0018 | Z0.068
NOTES .

1. MCP304X and Texr Voau> 400 V recommended for 120 V lnductlve Ioads -Fig. 7.
2. Capacitor working voltage> 2X RMS line voltage (Ve)
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" SURFACE MOUNT OPTIONS
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Option 200 / 8-Pin

 FEATURES e

OPTION 100 & 200

m Surface Mount Options available for all Quality
Technologies 6 pin and 8 pin dual in-line
optocouplers.

= Industry Standard lead co-planarity — within 041
mm/.004 inch,

u Compatible with vapor phase reflow soldering —
withstands standard 215°G/30 second process.

a Electrical specifications unchanged - see
applicable device data sheets.

= Uncompromised isolation performance.
m UL approved - File E50151.

- OPTION 100

w Trimmed (butt joint) leads for minimal foot print.

® 0.5 mm/0.02 inch minimum package standoft
for board cleaning.

OPTION 200 -

u Formed leads for JEDEC MS-013 surface mount
specification compatibility.

117
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SURFACE MOUNT OPTIONS

_QUALITY TECHNOLOGIES CORP 27E D M 74LLAS) 0003360 1 m

£ GUALITY

. SURFACE MOUNT OPTIONS
N TECHNOLOGIES - T apeap

SMD OPTION 100

_ : =40 -39
PACKAGE DIMENSIONS - FEATURES T-70

. N . . = Surface mountable
— §> - ® [ead co-planarity with 0.1 mm or .004 inches

8.64 - _}_; 3 u Compatible with vapor phase reflow soldering
- = . .
8.38 ——,— oy # All 6-pin and 8-pin optocouplers
v m All electrical specifications remain unchanged

m Come in standard anti-static shipping tubes

fed Gsf 04/

4+ ORDER INFORMATION.
Option 100/200 is available for all 6-pin and 8-pin
\‘MI \‘!'ill l"_a_ll . : 178 TYP optacouplers in plastic package with certain
C2074 ’ © 2078 minimum quantity restrictions.

To order these SMOD version of an optocoupler just
185 TYP 127 TYP

add -100 to the part number, for example:
740L6000-100  Optologic
¥ I |j_lr ) . MCTé62-100 Dual Transistor Output
e 495 MAX HCPL-2631-100  Dual Logic Output
-:——:f ULH_]] | . MCT2-100 Single Transistor Output
5z Fypns A e W DIMENSIONS IN mm
; C2078A

_DESCRIPTION -

6-Pin Optocoupler

Option 100 is a standard DIP plastic package

optocoupler with the leads cut off at the standoff.

This provides a low cost SMD-version of a large

¢ variety of optocouplers. Option 100, in many cases,
can be tested and handled by the same equipment
as a standard DIP package, which eliminates costly
duplication of testers and handlers.

-3

[Jm

9.14
8.89

B f7p Gef i

MAX

==

10

9.22
871

l-a.as TP —f

—\[ The distance from the bottom of the Option 100 to
O the PCB is a minimum of 0.51 mm or .020 iriches,
- in order to accommodate PCB cleaning after
M & & E‘l 178 TYP soldering. The height of the Option 100 over the
c2077 C2075A PCB is maximum 4.95 mm or .195 inches.

%

254 TYP

,r ozsTve | SPECIFICATIONS -

7] 4.95 MAX The electrical specifications for optocouplers with
J Option 100 remain unchanged. See applicable
| _oss ‘ datasheet. In addition, the device will withstand
a4 DIMENSIONS IN mm standard vapor phase reflow soldering at 215°C for
cz078A 30 seconds.
8-Pin Optocoupler

MIN
~n
-~
b
l..

Fed
.

-
e
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TAPE AND REEL
PACKAGE DIMENSIONS (OPTION 200) - FEATURES

8.89

s 4

HOON )—1

036

N
s

EMBOSSED S %
cmmsn/ \ EMBOSSMENT

& Taping of Surface-Mount optocouplers for
compatibility with automatic placement
equipment

= Packaging in full complrance with EIA
Standard 481-A—Option 200

u Efficient packaging, static-inhibiting materials,
industry compatible tape

m Bar coding label for optimum inventory control

= Option 100 parts do not meet EIA Standard
481-A specifications.

" ORDERING INFORMATION

To order 6-pin package on Tape and Reel,
include appropriate standard device part
number, option, and suffix code to specify Tape
and Reel. Standard quantity per reel is 1000
parts.

For example:
MCT2.200D

Specifies Tape and Reel

Option for lead trim and
bend

Standard part number for
6-pin optocoupler

176+ 04 —> j-4.0 050 -~ 4-0'&5:‘?:.'.%“ K
12.0 £ 040 » ~»| |le200+010 urm 00> e
[ AlA A AlA A ATHR A 4 A A A A y A
f VYTV vV PYivV VvV YViv vy Y Tf
oo
g.to ’= oD o4 a & “ ' ‘2‘:: COVER
‘ A 4 A\ "4 \ W " ( m'\
L [ / J_ 4 L
GARRIER TAPE V4 <0tom]  15MiN_/ \ u’m —»| 4s
DIRECTION

ALL DIMENSIONS IN mm.
ALL DIMENS!ONS AND TOLERANCES PER E.L.A. STANDARD 481-A
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TAPE AND REEL

9.65 _{ ® Taping of Surface-Mount optocouplers for
a1 compatibility with automatic placement
f Lq [33 Eg;"“@ )—f equipment
1096 I 140 w Packaging in full compliance with EIA
950 T 262 REF 089 Standard 481-A—Option 100 and 200
[y : m Efficient packaging, static-inhibiting materials,
6.35 O industry compatible tape
+ ' X ® Bar coding label for optimum inventory control

plicHoly

127 TYP
To order 8-pin package on Tape and Reel,
include appropriate standard device part
number, option, and suffix code to specify Tape
and Reel. Standard quantity per reel is 1000

parts.
For example:
MCT9001.200 D
Specifies Tape and Reel
Option for lead trim and
bend
Standard part number for
8-pin optocoupler
+01
175203 —] -4.0 + 010 |t~ 1.5-00
) v 12.0 + 0.10 J= —»] |w200+ 010 DIAMETER o.slum 0.40 |-—
[ AIA A AR & ATL A
Y XIY Y ¥YI¥Y Y YV Y
P
Y 7 \
CARRIER TAPE _/ 03 >  1SMIN
EMBOSSMENT DIAMETER
DIRECTION
OF FEED

ALL DIMENSIONS ARE IN mm.
ALL DIMENSIONS AND TOLERANCES PER E.LA. STANDARD 481-A.

120 3627  6-10




