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ABSTRACT

This thesis presents the for education of pulse width modulation AC-DC converter , it
is based on principle of pulse width modulation to control the AC voltage to a variable DC
output voltage by using IGBTSs as switching devices and phase-controlled AC-AC converter , the
converter is AC regulator by controlling firing instants of SCRs . The input and output

characteristics of the both converters are clarified by experiment and computering simulation .
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SEMICONDUCTOR TECHNICAL DATA -

Designer's™ Data Sheet :
Insulated Gate Bipolar Transistor MGY30N6D
with Anti-Parallel Diode.

Matorola Preferred Oevice

N-Channel Enhancement-Mode Silicon Gate IGBT & DIODE IN TO—264
o , 30 A @ 90°C
This Insulated Gate Bipolar Transistor (IGBT) is co—packaged 50 A @ 25°C
with a soft recovery ultra—fast rectifier and uses an advanced 600 VOLTS

termination scheme to provide an enhanced and reliable high
voltage-blocking capability. Short circuit rated IGBT's are specifi-
cally suited for applications requiring a guaranteed short circuit
withstand time such as Motor Control Drives. Fast switching
characteristics result in efficient operations at high frequencies.
Co~packaged IGBT's save space, reduce assembly time and cost.

* Industry Standard High Power TO-264 Package (TO-3PBL) c
 High Speed Eqff: 60 pJ per Amp typical at 125°C. .

SHORT CIRCUIT RATED

* High Short Circuit Capability — 10 us minimum
» Soft Recovery Free Wheeling Diode is included in the package
¢ Robust High Voltage Termination . G
¢ Robust RBSCA "
£
CASE 340G—02, Style 5
TO-264
MAXIMUM RATINGS (Tg = 25°C unless otherwise noted)
Rating Symbol Value Unit
Collector-Emitter Voltage VCES 600 Vdc
Coilector—Gate Voltage (Rgg = 1.0 MQ) VeaR 600 Vde
Gate-Emitter Voltage — Continuous : Vae 220 Vdc
Coliector Current — Continuous @ Tg =25°C - Icos 50 Adc
~ Continuous @ T = 90°C lcoo 30 .o
— Repetitive Puised Current (1) IcM 100 Apk
Total Power Dissipation @ Tg = 25°C ' Pp 202 Watts
Derate above 25°C 1.61 wreC
Operating and Storage Junction Temperature Range T T Tstg ~5510 150 °C
Short Cirguit Withstand Time ; tsc 10  us
(VCC =360 Vdc, VGE = ]5 Vde, TJ =25°C, RG =20Q) -
Thermal Resistance — Junction to Case - IGBT ) Reyc 0.62° *CwW
— Junction to Case ~ Diode RaJc 1.41
— Junction to Ambient Rgya 35
Maximum Lead Temperature for Soldering Purposes, 1/8” from case for 5 seconds TL 260 T°C
Mounting Torque, 6-32 or M3 screw _10 Ibfsin (1.13 Nem)

(1) Pulse width is limited by maximum junction temperature.

Designer’s Data for “Worst Case” Conditions — The Designer’s Data Sheet permits the design of most circuits entirely from the information presented. SOA Lirm:
curves — representing boundaries on device characteristics — are given to facilitate “worst case” design.

Preferred devices are Motorola recommended choices for future use and best overall value.

4-64 ~Motorola TMOS. Power MOSEET Trancictar Navinra Fafe



‘ MGY30NE0D

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic Symbol ] Min J Typ { Max ] Unit |
OFF CHARACTERISTICS
Collector-to—Emitter Breakdown Voitage BVces Vdc
(VGE = 0 Vde, Ic = 250 pAdc) - 600 - ] -
Temperature Coefficient (Positive) — 870 — mVrEC
Zero Gate Voltage Collector Current . ‘ IcES pAdc
(VCE = 600 Vde, VG =0 Vdc) — - 100
(VcE =600 Vde, VG =0 Vde, Ty = 125°C) : ’ —_ —_ 2500
Gate-Body Leakage Cumrent (VG = %20 Vdc, VCg = 0 Vdc) IGES — - 250 nAdc
ON CHARACTERISTICS (1)
* Collector—to—Emitter On—State Voitage VCE(on) Vdc
(VGE = 15 Vde, Ig = 15 Adc) - 2.20 290 |-
~ (VGE = 15 Vde, IC = 15 Adc, Ty = 125°C) — 2.10 —
- (VGE = 15 Vdc, I = 30 Adc) - 2.60 345
Gate Threshold Voltage VGE(th) - " Vdc
- —-(VoE = VGE: Ic =1 mAdc) 4.0 6.0 8.0
Threshold Temperature Coefficient (Negatwe) — 10 — mvrc
Forward Transconductance (VGE = 10 Vdc, I¢ = 30 Adc) ’ Ofe — 15 — Mhos
DYNAMIC CHARACTERISTICS
tnput Capacitance : Cies — 4280 — pF
: (Vce =25 Vde, Vgg =0 Vde, — —
Output Capacitance f=1.0MHz) Coes 225
Transfer Capacitance Cres — 19 —
SWITCHING CHARACTERISTICS (1) ' .
Tum-On Delay Time td(on) — 76 — ns
fiise Time . tr —_— 80 —
Tum--Off Delay Time - (Vo =360 Vde, Ic = 30 Ade, td(off) - 348 —
VGE = 15 Vdc, L =300 pH - —
Fel Time Rg =20 Q, T = 25°C) ! 188
Tum—Off Switching Loss Energy losses include “tail” Eotf — 0.98 1.28 mJ
Tum~On Switching Loss Eon - 2.00 —
Total Switching Loss Ets — 298 —
"“Tmp—pn Delay Time . t4(on) - 73 — ns
| Fise Time t — 95 —
s Tem-Off Delay Time (Ve =360 Vde, Ig =30 Adc, td(off) — 394 —
- X VGE =15 Vdc, L = 300 uH _ —
Ik FebTire. . RG =20 Q, Ty = 125°C) " 418
Switching Loss - - Energy losses include "tail” _ Eott. .| —. 190 -y — md
‘ Eon . bt , 3.10 —
T B | - - 5.00 —
R - ar - e 150 —_ nC
(Vo =360.Vde, Ic = 30 Ade, -
w4 VGE=15Vdo) Q1 - 30 ‘ -
o - 02 bt 45 s N
Crrward Voltage Drop 4 VFEC L Vdc
<515 Adc) B - . |l - 1.30 1.:80
ns_Adc Ty=125°C) : : — 1.10 -
i : .= -} 145 2.05
{(continued) *

ower MOSFET: Transistor.Device:Data 4-65



MGY30N6G0OD

ELECTRICAL CHARACTERISTICS ~— continued (T = 25°C unless otherwise noted)

~

[ ] * Characteristic Symbol ] Min | Typ r Max ] Unit I
DIODE CHARACTERISTICS — continued
Reverse Recovery Time ter - 153 T - ns
(I = 30 Adc, Vg = 360 Vdc, ta - 82 -
dig/dt = 200 A/ps) th — 71 —_
Reverse Recovery Stored Charge QRR — 23 — uC
Reverse Recovery Time ter — 208 — ns
(!r = 30 Adc, VR = 360 Vdc, ta - nz -
dig/dt = 200 Alus, T, = 125°C) % — 9 —
Reverse Recovery Stored Charge QRR —_ 3.8 —_ uC
INTERNAL PACKAGE INDUCTANCE
Intemnal Emitter Inductance Lg nH
(Measured from the emitter lead 0.25 from package to emitter bond pad) -— 13 -

TYPICAL ELECTRICAL CHARACTERISTICS
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Figure 1. Qutput Characteristics, Ty = 25°C
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Ehotocoupler 6N137

6N1 37 Super-High Speed Response OPIC

Photocoupler
il Features B Outline Dimensions (Unit : mm)
N
‘. Super-high speed response
T prm_, teLu: TYP. 45ns at RL=3500) 0.85 12 h}lernal connection
& Hlation voltage between input and output l ! mm d'acg)’a(';‘) ® ®
& Viso: 2,500Vrms — IDJ
i3. Low input current drive (Igy: MAX. 5mA) 22}327‘) 3
. Instantaneous common mode rejection < I—N—]
f; voltage . L ORORORO

- CM"I TYP. SOUV/,US 9 9910 08
5. LSTTL and TTL compatible output -
i 5 .

i6. Overseas standard model
1. UL recognized, file No. E64380

:ll Applications

s

High speed interfaces for computer
peripherals, microcomputer systems
High speed line receivers

Noise reduction

.. . D NC
Interfaces for data transmission equip- @ Anode
ment %(li'zghode

£l g SR

¥

&

e

¥QOPIC is a trademark of Sharp and stands for Optical
IC. It has a light detecting ¢lement and signal proces-
sing circuilry integrated onto a single chip.

Absolute Maximum Ratings (Ta=25°C)

s
-

Parameter Symbol Rating Unit
**Forward current 1. 20 mA
**Peak forward current I¢ 40 mA
Reverse voltage Ve 5 .V
*3Supply voltage Vee 7. \Y
E *‘Enable voltage Ve 5.5 \4
ji Output High level output voltage Vou 7 \%
Low level output current Tov 50 mA
oeer disipation P 85 mW
**Isolation voltage Viso 2,500 Vrms
Operating temperature Topr 0to +70 C
Storage temperature T —55 to +125 ‘C
; *4Soldering temperature Tsos 260 C
¥1 Ta=01070C %5 AC for | minute, 40 to 60% RI :
2- Pulse width = Ims Apply the specific voltage between all the input
3- For 1 minute MAX. electrode pins connected together and all the
§ Not exceed 500mV or more than output electrode pins connected together.
supply voltage (Vo). *6 2mm or more away from the lead base for 10
seconds
SHARP

335



Photocoupler

B Electro-optical Characteristics

T,

(Ta=0~+70°C unless othengise’?' ;

Parameter Symbol Conditions MIN. | TYP.5{ MAX]
Logic (1) output current Ton Vee=5.5Y, Vo=55V Is=250pA, V=20V — 2 250°%
Logic (0) output voltage Vou V=55V, ly=5mA, Ver =20V, Iy (Sinking)=13mA - 04 |2:06
Logic (1) enable current { ey cc=55V, V=20V — | -08 |, =
Logic (0) enable current TeL Vee=5.5V, V=05V — —12 [
Logic (1) supply current leen Vee=5.5V, [{=0mA, V¢=0.5V — 7 Tkt
Logic (0) supply current Tect Vee=5.5V, I;=10mA, V=05V - 13 ,18?“
*'Leak current lico Relative Humidity=45%, Ta=25C, t=55, Vo =300V - = 1078
“11solation resistance (input-output) Rio | Vi_o=500V, Ta=25C -— 10 L
*iCapacitance (input-output) | Ci-o | f=1MHz, Ta=25C — 0.6 =
“3[nput forward voltage Ve |1,=10mA, Ta=25C - 16 [.1755"
Input reverse voltage BVg [x=10uA, Ta=25C 5 — -,
Input capacitance Cuw Ve=0, {=1MHz — 60 —=*
*3Current transfer ratio CTR | Iz=50mA, R, =10001 - 700 =l
*4 Peopagation dely time ten | Ta=25C, V=5V, R, =3500, C, = I5pF, Iy =7.5mA — 45 | 7574
e o trm. | Ta=25C, Vec=5V, R, =3500, C,=15pF, [, =75mA | — 45 [, 753
Output rise-fall time (10-90%) tr t, | R,=350Q, C,=15pF, I;=7.5mA — ] 20,30 |28
e e ) teen | Ru=3500,C, =150, [, =75mA, V=30V, Ve 505V |  — 40 | o
e O e ) tene | Re=3500, C=15pF, I, =T5mAVen =30V, Ve =05V | — 15 |
o woage mowtpt (0 CM, | V=10V, R =3500, V, (min)=2V, [;=0mA — 500 -1
e seltage Soutput - CM, | Ve=10V, R,=3500, Vo (max)=08V,I;=5mA | — | —500 | —34
Note) Typical values are all at V=5V, Ta=25C \st'

Measured as 2-pin element. Connect pins 2 and 3, connect pins 5, 6, 7 and 8.

*2
*3
*4,
* 6,
*8

*5 Refer to the Fig. 1.
*7: Refer to the Fig. 2.
CM, represents a common mod

At 1;=10mA, V decreases at the rate of 1.6mV/°C if the temperature goes up. Y
DC current lransfer ratio is defined as the ratio of output collector current.to forward bias xnpixt

-

‘t

e voltage ignorable rise time ratio that can hold logic (1) state'
CM, represents a common mode voltage ignorable fall time ratio that can hold logic (0} state |

® Recommended Operating Conditions

Parameter Symbol | MIN. [ MAX. | Unit a4 yh
Low level input current TeL 0 250 uA '; A
High level input current Ien *6.3 15 mA - ;'p
High level enable voltage Ve 2.0 Ve \Y% { k
Low level enable voltage | Ve, 0 0.8 v o
Supply vollage Vee 4.5 5.5 \4 18
Fanout (TTL load) N — 8 .__—-;"‘
Operaling temperature Topr 0 70 'C "t
1. No necessary external pull-up resistor to hold enable input at high level ”i“
2. Connect a ceramic by-pass capacxtor (0.01 to 0.12F) between V¢c and GND at -
the position within lem from pin. .
* ) ‘e
3. are?‘%r/n/%lgdletgn:t lsfm:;{n:g{::reshold for degradation of CTR~ Truth Table , “ .
Input Enable Oty
Circuit Block Diagram H H Sk
v L H 7-'.H
Anode V:c H L ' HA
}‘ (Enable) L L g
h vﬂ . H . S
Cathode L: Logic(0) H: Logx'cig
GND

L

i
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Photocoupler 6N137
Fig. 1 Test Circuit for Propagation Delay time
+5V 350mV{(I;=7.5mA)
Pulse Input . \ _
oscillator d L., -4 - 175mV (1 =3.75mA)
Z,=500 | [ __
ty =5ns £ ] tent, . Cein
lr 3| V", Vv,
fnput ~C. Output Qutput o
detection f detection  V,,
-—— - —f- —15V
3 Voo

Fig. 2 Test Circuit for Enable Propagation Delay Time

Pulse . .
oscillator *}V Input — eV
2,500 Lot g veda A e W L
£ Ve tecngx ﬁ W
ly=75mA— ] —gLssk
: N ol ©
3] “~ E T —o Vo V.
=C. Output o
g GND{E V..,
R, S
” V(IL
L
Fig. 3 Test Circuit for Instantaneous Common Mode )
Rejection Voltage )
~ o= Y
‘y 1
1 L_E 90%-] 1 —V
| i
3 S
Bi A ___E}\ G —o V,
T o GNDE §1 =-8 A) _ v
¥ m
Pulse oscillator
Z,=500
) G asw=B N\
+u_ o o1,
Vex 77L (ly=5mA)

Fig. 4 Output Collector Power Dissipation vs.

Ambient Temperature

Fig. 5 Forward Current vs. Forward Voitage

o~ 100 00 e e e e e e
= =
E 9% Y ofa
- 7/4
(W —_
c N < 10 = / ==
& 0 < E i3
5 . i T
S 60 \ PSR 15114
[+ o o
;g 50 N Bl :: l ,l3=uL‘EEEE
by 3 HFA=25C
o 40 184 T
2 'E | {50°C
g 30 z 70°C
- 5 o1 .
S 2 I FEES -
O y 4
§ 10 Hi /
% 25 50 75 100 0072 14 16 18 20 22
Ambient temperature Ta (°C) Forward voltage V¢ (V)
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Photocoupler

Fig. 6 High Level Output Current vs.
Ambient Temperature

Fig. 7 Low Level Output Current vs/.of
Ambient Temperature -

4 = 0.5
~ Tr=250u A 7 1r=5mA.
< Vcc=5.5v — = v!. 4
3 Vo=55V s Vee=55V) iy
o .
: P
3 - —— ] 8m
(%] - P ———
ER 2 0‘3\‘ 9.6mA
Eg} \ g ] _64mA
T \ §
2 [
- 1 3 02
o
2 g
=
% 25 50 75 100 015 25 s0- 75
Ambient temperature Ta (C) Ambient temperature Ta ('C)
Fig. 8 Output Voltage vs. Forward Current Fig. 9 Output Voltage vs. Forward Cu
(Ambient Temperat{irs)
6 6
Vee=5V Vee
Ta=25C s =5V

IR

\
L\
L 1HN
. U“Lr—!—wsm#

0 1 2 3 4 5 6
Forward current I, {(mA)

,:{L =350Q
1kQ
4kQ

Output voltage Vo (V)
L)

Fig. 10 Propagation Delay Time vs.
Forward Current

120
—_ Vee=5V l
) . Q
g Ta=25C o R=AK
= 100 /Aé:“ S
Il TS
£ 0 — e
£ / trud 3500
el 60 /
>
5 ¢,
o) PHL
o
5 40
og R =350Q
® 20 1kQ
= 4kQ
2
a

0,

5 10 15 20

Forward current [y (mA)
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4\

\
Wl
R

{

1 2 3 4 5
Forward current I; (mA)

Output voltage V, (V)
L

=]

Fig. 11 Propagation Delay Time vs,
Ambient Temperature

120

. r=75mA]
£ V=5V
2 100 o
hed A,
£ // trin
el / “Q
80 A
EF ——
% 60 Z .
o / / teur
g .
S %RL=3509
o
] 40 Kl?&
3 4kQ -
o
200 l
25 50 75 100

Ambient temperature Ta ('C)
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1
f:Photocoupler 6N137

fig. 12 Rise Time, Fall Time vs. Fig. 13 Enable Propagation Delay Time vs.
Ambient Temperature Ambient Temperature
20 :
3 T =75mA 7 5mA
¢ 280 Vee =5V ° Vee=5V 8
& R =4kQ g 100 ‘V teH
= 240 I o
4 o / O
: 200 '8 80 = A\
E 8 — %
= 160 —] ER //
i hot E*,; //
j g0 — gg
| £ K 40
8 80 LI
[ e Lo 2% ) Ry =3500
i 40 'W)QJ R, =3509] S5 20 L. ~
i -
| T A7 1kQ Nk
0 = e 0 4kQ
0 25 50 75 100 0 25 50 75 100
' Ambient temperature Ta ("C) Ambient temperature Ta ('C)
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plastic case thyristors <100 Arms

thyristors en boitier plastique <100 Aeff

Tamb = 25°C
Types lo { Varm hsm | I @ Veemt | Vot igr vim /M dvidt@ | di/dt Case
= 10ms | Ipm @ YORM 67% Vprm
Vom Tj max T; max
max max max | max min max
(A} m (A) (mA) V) | (mA) | (V) {A) (Vius) (Afus)
1.6 Arn‘lS/Tconngxions = 50°C Ti = 110°C
TL 1003 100
TL 2003 200 . 100
TL 4003 1 400 70 2 3 15 1.8 3,2 ty 100
TL 6003 600 - P
Tt 8003 800
3 Arms /Tconnexions ='50°C Ti = 110°C
TL 1006 100 .
TL 2006 200 . 50
TL 4006 2 400 70 2 3 15 |19 6 by 100
TL 6006 600 P
TL 8006 800 .
4 Arms /chse = 75°C Ti = 110°C
| TYN 054 50
TYN 104 100
TYN 204 200 .
TYN 404 2,5 400 60 2 1,5 15 -1, 8 50 50
TYN 604 600
TYN 804 . 800
TYN 1004 1000 )
6 Arms [ Tease = 75°C T; = 110°C
TYN 056 50
TYN 106 100
TYN 206 200
TYN 406 3.8 400 80 2 1,5 15 1.6 12 50 50
TYN 606 600
TYN 806 800
TYN 1006 1000
8 Arms /Tcase = 75°C Ti = 110°C 12' = 32 A2$
TYN 058,G 50 Without
TYN 108,G 100 suffix :
TYN 208,G 200 15
TYN 408,G 5 400 80 2 1.5 1,6 16 50 50
TYN 608,G 600 With
TYN 808,G 800 suffix G : g
TYN 1008,G 1000 . 25 10 2209
. . / - CB-41
10 Arms  /Tease = 75°C Tj= 110°C 2t)= 50 A%s (ce-413
St SEE NOT;
TYN 0510 50
TYN 110 100
TYN 210 200 :
TYN 410 6,4 400 100 2 1,5 15 16 20 50 S0
TYN 10, 600
TYN 810 800
TYN 1010 1000
12 Arms [/ Teqse = 75°C Tj = 125°C I’t = 72 A%s
TYN 0512 50
TYN 112 100
TYN 212 200
TYN 412 7.6 400 120 3 1,5 15 1,6 24 50 100
TYN 612 600
TYN 812 800
TYN 1012 10000

NOTE : INSULATED VERSION AVAILABLE ON REQUEST :,
ORDERING INFORMATION TXN. EXAMPLE : TXN 054.
PENDING UL RECOGNITION FOR TXN SERIES.

VERSION ISOLEE SUR DEMANDE : )
APPELLATION COMMERCIALE TXN. EXEMPLE : TXN 054.
HOMOLOGATION UL EN COURS POUR LES SERIES TXN.
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MOTOROLA

ISEMICONDUCTOR
TECHNICAL DATA

G-Pin DIP Optoisolators

Triac Driver.Output

These devices consist of gallium-arsenide infrared emitting diodes, optically coupled
to silicon bilateral switch and are designed for applications requiring isolated triac trig-
gering, low-current isolated ac switching, high elsctrical isolation {to 7500 V peak), high
detector standoff voltage, small size, and low cost. '
¢ UL Recognized File Number 54915 Q\ :
¢ VDE approved per standard 0883/6.80 {Certificate number 41853), with additional

approval to DIN IEC380/VDE0806, IEC435/VDEOBOS, IEC65/VDEQSE0, VDE110b, covering

all other standards with equal or less stringent requirements, including IEC204I
883

VDEOQ113, VDE0160, VDE0832, VDE0OS33, etc.

® Special lead form available (add suffix “T" to part number) which satisfies VDE0883/
6.80 requirement for 8 mm minimum creepage distance between input and output
solder pads.

¢ Various lead form options available. Consult “Optoisolator Lead Form Options” data
shect for details.

MOC3009
MOC3010
MOC3011
MOC3012

6-PIN DIP
OPTOISCLATORS

TRIAC DRIVER OUTPUT

250 VOLTS

CASE 730A-02

PLASTIC
MAXIMUM RATINGS (Tp = 25°C unless othervise noted)
r Rating Symbol ] Value ' Unit 1
TiIC
INFRARED EMITTING DIODE COUPLER SCHEMA
Reverse Voitage VR 3 Volts
Forward Current — Continuous IF 60 mA
Total Power Dissipation @ Ta = 25°C Po 100 mw
Negligible Power in Transistor 1 3
Dorate sbove 25°C 1.33 mwrC
OUTPUT DRIVER 10—~ Nvyzos
O#f-State Output Terminal Voltage Voam | 250 Volts
Peak Repatitive Surge Current ITsMm 1 A 310 4
(PW = 1 ms, 120 pps) ’ »
Total Power Dissipation Gu To = 25°C Pp 300 mw
Derate above 25°C 4 mwrc
1. ANODE
TOTAL DEVICE 2. CATHODE
isolation Surge Voitage (1) Viso 7500- Ve 1NC
(Peak ac Voltage, 60 Hz, 5 Second Duration) 4 MAIN TERMINAL
Total Power Dissipation @ Ta = 25°C PD 330 mw 5 ggerg:‘::TSNNECT
Derate above 25°C 4.4 mwWrC 6. MAIN TERMINAL
Junction Temperature Range Ty -401t0 +100 °C
Ambient Operating Temperature Range TA ~4010 +85 *C
Storage Temperatura Range Tsig ~40 o +150 °C
Soldering Temperature (10 s} N — 260 “C

(1) Isclztion surge voltage, VigQ. is an internal device dieleciric breskdown rating.

1
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MOC3009, MOC3010, MOC3011, MOC3012

ELECTRICAL CHARACTERISTICS (T = 25°C uniess otherwise noted)

[ Characteristic | [ symbot [ Min | 7o | Max [ uni |
INPUT LED
Reverse Leakage Current ir -_ 0.05 100 BA
(VR = 3V)
Forward Voitage N Vg - 115 1.5 Voits
{If = 10 mA}
OUTPUT DETECTOR (I = 0 unless otherwise noted)
Peak Blocking Current, Either Direction 'DAM - 10 100 nA
(Rated VpRra. Note 1)
Peak On-State Voltage, Either Direction VTM —_ 1.8 3 Volts
{lyp4 = 100 mA Peak)
Critical Rate of Rise of Off-State Voltage (Figure 7, Note 2} dvtdt —_ 10 - Vius
COUPLED .
LED Trigger Current, Current Required to Latch Qutput iFT mA
{Main Terminal Voltage = 3V, Note 3J MOC3009 — 15 3})
MOC3010 —_ 8 15
MOC3011 - 5 10
MOC3012 - 3 5 .
Holding Current, Either Direction M Iy - 100 —_ BA

Notes: 1. Test voltage must be spplied within dv/dt rating,
2. This is static dv/dt. Sea Figure 7 for test circuit. Commutating dv/dt is a function of the load-driving thyristoris) only.
3. All devices are guaranteed 10 trigger 8t an I value less than or equal to max IeT. Ti 1 ing Ig lies b max
1FT (30 mA for MOC3009. 15 mA for MOCJ010. 10 mA for MOC2011, 5 mA for MOC3012) lnd absolute max if {60 mA)

TYPICAL ELECTRICAL CHARACTERISTICS

Ta = 25°C
K | +800 e
f [ y
- / T
© s /‘ z t /
g ————— PULSE ONLY £1A 2w . 7
s - PULSE OR DC %31 = i )
< 6 e wi T
<. 7 g i /
3 2N 3 o ; '
& U /.« E P e
£ 4 V4 =
g AT U4y 2 /'/
2 1A = 40 L uf oz"m 4
< g =
g 7 LI | A
=1 |
T e LT ~sol_A1
1 10 100 1000 - - - 1 2 3
If, LED FORWARD CURRENT {mA) Ve ON-STATE VOLTAGE [VOLTS!

Figure 1. LED Forward Voltage versus Forward Current Figure 2. On-State Characteristics
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MOC3009, MOC3010, MOC3011, MOC3012

15
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- -2 o 20 & 6 8 100
Ta, AMBIENT TEMPERATURE (*C)

Figure 3. Trigger Current versus Temperature

7]
L1 L]
10 ~—eSTAT:IC dvich | |
e CIRCUIT IN FIGURE 7
3 8 ?
kN =
£ L £
g N g
<= § ~_. =
a - @
g, ~ g
3 \\ -
I~
2
[}

% 0 4 £y &0 0 80 30 100
Ta, AMBIENT TEMPERATURE (*C)

Figure 5. dv/dt versus Temperature

om =1
Ve }

PULSE
INPUT MERCURY
WETTED y S

SCOPE
RELAY LITAY PROBE

' -:L 2

APPUED VOLTAGE
WAVEFORM

[ersrfﬁ
R e 10K

4 0

' = e o ot
I
A

o

Vinax

ovoLrS — — —

dvidt =

: ImEmm
. NORMALZED TO:
o Pliy 3 100 s
o

\
10 N
s <

=
9
1 7 W% [T

PWip, LED TRIGGER PULSE WIDTH (pus)

Figure 4, LED Current Required to Trigger versus
LED Pulse Width

2
l
. STATIC
. TEST CIRCUIT N FIGURE 7
[
) .
¢ 04 ) 12 15 2

R(. LOAD RESISTANCE {k(2)

Figure 6. dv/dt versus Load Resistance

. The mercury wetted relay provides 2 high speed repeated puise to

the D.U.T.

100x scope probes are used, to atlow high speeds and voltagea.

The worst-case condition for static dv/dt is established by triggering
the D.U.Y. with & normal LED input current, theén ramoving the
current. The variable RTEST atiows the dv/dt to be gradually
incressed until the 0.U.T. continues to trigger in response to the
applied voltage puise, even sfiar the LED current has besn removed.
The dvidt is then decreased untd the D.U.T. stops triggering. wp( is
measured at this point and recorded,

- 260V

063 Vimgy _ 158
TRC RC

Figure 7. Static dv/dt Test Circuit




MOC3009, MOC3010, MOC3011, MOC3012 "

TYPICAL APPLICATION CIRCL{ITS

Note: This optoisolitor should not be used to drive 3 load directly. It is
intended 10 be a trigger device only. Additional information on
the usa of the MOC0093010/3011/3012 Is available in
Application Note AN-780A.

[
n s
Ve Ra w0 LU
mrr—o-H J e wn
2} mocwn
:DD'O— e
o] Mocx e
———
Figure 8. Resistive Léad Figure 9. Inductive Load with Sensitive Gate Triac
{IGT < 15 mAl
]
Figure 10. Inductive Load with Non-Sensitive Gate Triac
{15 mA < IgT < 50 mA)
OUTLINE DIMENSIONS
NOTES:
_-l U STHEE: 1. DIMENSIONING AND TOLERANCING PER ANSH
dh N D uro PN 1, ANODE Y4 5M, 1382,
- j \i commGUAAnOY ix“"’“ 2 CONTROLLING DXMENSION: INCH,
3. DML TO CENTER OF LEAD WHEN FORMED
A MAN TERMIMAL PARALLEL
& SUBSTRATE -
ey - R . & MAIN TERMINAL
Pty MA[METERS NCHES_ ]
X B : : ' Lo [hen [ WACT W | wak
I 1 | AT 83T se Ton | 0%
8] 6o | se0 |0 | 0280
271508 | 6113 | 0200
041 | 050 | 0015 | o0
’ 102 {177 00w | 003

7 |
st ' N - .
e ; 25 9.100 85C
F“"‘G ] —l—yn o ] ¢% | ome [ 0017
€ ! M\/ {tlenves® [T1®@] 4@ 0% | 290 | oo1s [ o0
——— D an

1628 '} S
18° r 15
#Houews® [1[4a®]8®]  CASE 730A-02
PLASTIC

2 [2 4 1
]

25§ 381 {0100 | 915

iy
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