KT P MOC3021S

1. iS55 Product features

« IE{EEEFHEE Peak breakdown voltage
MOC302X: 400V
« MANSHHEEREREViso=5000 V rms)
High isolation voltage between inputs and output (Viso=5000 V rms)
« ZERNGERBEL % Compact dual-in-line package
« FAERBBREACH;E# Compliance with EU REACH
» ZoPbEFFEROHSHRE Pb free and RoHS compliant

2. = mimiR Product Descripion

* MOC302XH—MIMURLLINR IR EFI— MR &GS D AR BAL SR R SR EH AT
RIEES nashir=ies
The MOC302X of device consists of a GaAs infrared emitting diode optically coupled to a
monolithic silicon random phase photo Triac

- BfIRITTRETREAEHBERA ZERED, LAFESH115F1240V ACER{ERIEERRFNRAMN SaE
It is designed for interfacing between electronic controls and‘power triacs to control resistive
and inductive loads for 115 to 240 VAC operations.

3. #mRiIf Product Applications
- ERRAIRES. IREEEHI, Bl
Solenoid/valve controls, Temperature controls, Motor controls
« EASATREIRFF X Static AC power switch
o RIS 51158240C AVAMEIREREO Interfacing microprocessors to 115 to 240Vac peripherals
o BIRITIRAYERE. JTEERES Incandescent.lamp dimmers, Lamp ballasts

4. I))gEE Functional Diagram
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5|§EE Pin Configuration
1. fEtkAnode

2. [BtkCathode

3. ToiEZNo Connection

4. KimTerminal

5. Btk (FEL%)Substrate (do not connect)
6. Z&igTerminal
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KTP

MOC3021S
5. Y¢H45¥ Electrical-Optical characteristics
- EAPREIEEGRE=25°C) Absolute Maximum Ratings(Ta=25°C)
28 S BE(E BBy
Parameter Symbol Rated Value Unit
LEFIFi I 60 mA
Forward current F
REBE
~ Vv 6 \
WA | Reverse voltage §
Input L
Ih#EPower dissipation 100 mW
ARSI (T Ta=85°C) Po 18 W
Derating factor (above Ta = 85°C) '
¥ iR e R
WS tHim FE | Vor, W v
Off-state Output Terminal Voltage
IBEESRBER | ] A
TSM
i Peak Repetitive Surge Current (pw=1ms,120pps)
al
Output | SHEBREFEIAR On-State RMS Current l1RmS) 100 mA
#iHINFE Output Power dissipation 300 mW
MR RA (ST Ta=85"C) Pe T W
Derating factor (above Ta = 85°C) '
RUEFEIN=R
Iﬁ%% jJK PTOT 330 mW
Total Consume Power
= < 1 *
BM%EE_'E (1) Viso 5000 Vrms
Isolation Voltage
I N=|
“E'““”%‘ Topr -55 to +100 °C
Operating temperature
X N=|
RS Tsts 55 to +125 °C
Storage temperature
= N=| 2*
IR (2°) Teo, 260 °C
Soldering temperature
BiiE (Notes):

T ZTREIRTOHA, IEXNREE40~60%RHIME T, [REFEEUNA, 1828 3MFEETE—IE, 4&5&6MIFERE—IE

AC for 1 minute, R.H.= 40 ~ 60% R.H. In this test, pins 1, 2&3 are shorted together, and pins

4,5 & 6 are shorted together.
2* I2¥ERTE) /9107 Soldering time is 10 seconds
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KT P MOC3021S

. BSIFE(Ta=25C IRIESBRE)

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

S S | &IME | UBE | &XE | B FiH
Parameter Symbol | Min. Typ. Max. Unit Condition
1E £
PR Ve - 1.18 1.5 \ [r=10mA
U Forward voltage
In put i
p kAR I i i 10 UA Vo=V
Reverse current
Vorm = Rated
WIS EE R | ] N VO R Vi
Peak Blocking Current PRM PRM
[ =0mA 2*
N TM=100 mA
IBESERBE
Vim - - 3 \ peak,
o Peak On-state Voltage
|F:Rat6d ler
Out put
&ﬁﬁ%&“ﬁﬁtﬂ% VPEAK =Rated
Critical Rate of Rise off- dv/dt - 100 - V/us | Vprm, lF=0mA
state Voltage 3*
* fiFiE(Notes):

1*. Ta=25°CRIAIIIAE(E Typical values at Ta = 25°C
2%, KB EMRTEdV/dtEREESEER Test voltage must be applied within dv/dt rating
3*. XEFSHIdv/dt, ERERdv/dt 3B REIKEmRE ERIREY
This is static dv/dt,Commutating.dv/dt is a function of the load-driving thyristor(s) only
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KT P MOC3021S

o (GEEME (Ta=25°C, BRIEBREIE)

Transfer Characteristics (Ta=25°C unless specified otherwise)

2 (Gas) =ME | BE (&XE | B | &
Parameter Symbol Min. Typ. Max. Unit Condition

MOC3020 et - - 30
MOC3021 ler - - 15 T FEE=3V

LEDft /R BB 7R ) .

LED Tri c ¢ mA | Main terminal

rigger Curren
99 MOC3022 ler - - 10 Voltage=3V 4*
MOC3023 et - - 5
ftEE,:t
{%}‘I . 1L IH _ 250 v uA
Holding Current

BffiE(Notes):
4* FFEREERIEENTHSFTRAIFTRIMEMA. Eitb, ZNRFIFESAKIFT(MOC3020 30mA,
MOC3021 15mA. MOC3022 10mA, MOC3023 5mA)FI4&xEKIF(60mA)Z 8
All devices are guaranteed to trigger at an IF value less than or equal to max IFT. Therefore,
Recommended operating IF lies between max IFT (30 mA for MOC3020,
15 mA for MOC3021,10 mA for MOC3022, 5 mA for MOC3023) and absolute maximum IF
(60 mA).

http://www.ktp-semi.com Page 4 of 15



KTP

MOC3021S
7. ATEEMRIE Reliability Test
FS | dRmA SEINE IO A2 IHIQEL FOWUKIE
NO. | Test Items Reference Test conditions Test process Qty.(pcs) | LTPD
= R H:125+5°C 15min
1 ?Clx{ JESD22-A104C | [5min 300cycle 45 0/45
L:-55+5°C 15min
HTOL@110°%5C
SRBEES 168, 500,
o | PEREEE | onoo at08C | IF=15mA 45 0/45
HTOL 1000hrs
lc=AC 20mA
=5 £ HTRB@100+5°C 168, 500,
3 | PERPEE | oo atosc @ 45 0/45
HTRB Vce=480V 1000hrs
b H3TRB@ 85+5/-
BEERAE | echoo-a101- © 8545/ 168, 500,
4 [E&Sarinia 2°C. 85+5%RH 45 0/45
B 1000hrs
H3TRB Vce=100V
Ay JESD22-A102- | Ta=121%5°C,
5 IR 96hrs 45 0/45
Autoclave C 100+£5%RH, 2atm
=imf 168,500,
6 R JESD22-A103C | HTS@125+5°C 45 0/45
HTS 1000hrs
i 168, 500,
7 Rifae JESD22-A119 LTS@-55+5°C 45 0/45
LTS 1000hrs
B
8 Ejsz a8 JESD22-B106C | RSH@260+5°C 10sec*3times 45 0/45
[] =N Pb'free@
9 AR JESD22-B102D 3sec*1times 22 0/22
SD 245+5°C
LB BN SE AR ERKFEE RSB SRR PR KA, AT RIE SR BRI PR TR
Bt | (FEPARERKEEAIEITVELE AR REAARERE T
Rem | All the tests should be performed according to customers’ actual requirements, while difference
arks | of test standard or special requirements exist. Otherwise, all the tests are performed according to
the standard listed-above. Different current is applied to the tests of different product models
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MOC3021S

8. 151¥H4 Characteristic Curves

bl

IE]
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H2. SuEsFE

On—State Characteristics
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-2 1
S@AEE On-State Voltage, Vm (V)

4. b2 PT TRIILED T vs LEDK # E M35 5

LED Current Required to Trigger vs LED Pulse Widt

PWy>>100us

T
10

LEDf A ik i i F&£, PWin (us)
LED Trigger Pulse Width, PWm(us)

FEl6. LEDf % i vs MUZIREHEER
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KT P MOC3021S

BT G PR A Hh iy L v s ER BEIRUEE (1 0 &
Off-State Output Terminal Voltage vs Ambient Temperature

1.3

FERAE: Ta=25]C
Normalized toTa=25"C
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0ff-State OQutput Terminal Voltage, Vg

07
-60 -40 -20 0 20 40 60 80 100

s ¥ Ambient Temperature, Ta(C)

E]8.585dv/dtMi B AR HZ Static dv/dt Test Circuit & Waveform
D.UT.

RTEST

T 10 kQ

3 i AVAAY ; % I |
K Vi Crest i 500 % I High Voltage

,_y Pulse Source

Zero v
Crossing o >
Circuit T2
Applied Vt
Waveform

0.632 x VPEAK

ME757% Measurement Method

B ERMR B ATV PEAK(E, FHEId BARCEEESRFTFD.U. Tt (E, FrFLEDES T (X 1005k
WALKAZVR, B BZERTEST, dv/dt(F=ZR)1E00, EZIDUHKMIERRIRRAR (RAZERIR). dv/dthEfs T EZID.U.T.
SIEAA, AHESR e, THEdV/dt=0.632*Vpeak/vre

The high voltage pulse is set to the required VPEAK value and applied to the D.U.T. output side through
the RC circuit above. LED current is not applied. The waveform VT is monitored using a x100 scope probe.
By varying RTEST, the dv/dt (slope) is increased, until the D.U.T. is observed to trigger (waveform collapses).
The dv/dt is then decreased until the D.U.T. stops triggering. At this point, wrc is recorded and the dv/dt

calculated. dV/dt = 0.632*VPEAK/TJRC

140, MOC302XZEFIAIVpeak=400V, dv/dtERNITE AT
For example, Vpeax = 400V for MOC302X series. The dv/dt value is calculated as follows:

dv/dt= 0.632*400/xrc
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KTP

MOC3021S
9. iJER(SE Order Information
« HE4RS Part Number
MOC302XY(Z)-V
;¥ (Notes):
X =FHHS0. 1. 28 3) Part No. (0, 1,2 or 3)
Y = 5|EZEiEm(S. S1. M B 7B)
Lead form option (S, S1, M or none)
Z = BHEIESHIEI(TA, TB 8 %)
Tape and reel option (TA, TB or none)
V = FRRVDERR(BEFIEEESFRAI"V")
VDE (Only add "V" to laser characters specified by the customer)
yrinlil IR BEHNE
Option Description Packing quantity
7 ¥EDIP-6 FE65pcs
None Standard DIP-6 65 units per tube
M B85 RIS HE(0.45E T [E)ER) FE65pcs
Wide lead bend (0.4 inch spacing) 65 units per tube
S (TA) REMEES |2 + TABTFIB IR &#%1000pcs
Surface mount lead form™+ TA tape & reel option 1000 units per tube
S (TB) REMGEES | + TBE I HIEIRT 8%1000pcs
Surface mount lead form + TB tape & reel option 1000 units per tube
ST (TA) RENGEE | L7z (RBE) + TARHE RGN &#%1000pcs
Surface mount lead form (low profile) + TA tape & reel option 1000 units per reel
S1(TB) REMGES |72V ((RBE) + TBHTHFNE ML 8%1000pcs

Surface mount lead form (low profile) + TB tape & reel option

1000 units per reel
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KT P MOC3021S

10. FHERT(EA{LEXK) Package Drawing(Unit:mm)
* ¥RfEDIPELE Standard DIP Type
6,50 £0.30
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KTP

MOC3021S

« 1 SEIS Option S Type
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MOC3021S

KTP

o REM FSEEPINENEEE Surface patch type PIN foot pad layout

1.83

-
UvT_ ™
v ] ] #‘33
0 O

| |
| 741 |
| 11.07 |
£i* Notes

a. EVERR JtE%Suggested pad dimension is just for reference only
b BRIENAZEIEKUER R T Please modify the pad dimension based on.individual need

Page 11 0f 15
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KTP

MOC3021S

11. i&#&#Fic Device marking

=i=l=
KTP
MOC302X

.} YYMM

=l -

BfiE(Notes):
KTP = &7an logo Denotes Brand LOGO
MOC302X = R REEB4S Denotes Device Part Number
XFZTREHRE0, 1. 28 3) Part No. (0, 1, 2 or 3)
YY = FRfiF{CrEDenotes 2 digit Year code
MM = F2fi HLrBDenotes 2 digit Month code
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KT P MOC3021S

12. ¥FIEHEHEEMNIE Tape & Reel Packing Specifications

« JEIETA Option TA « E#%TB Option TB
LR A R R 7 ¢~¢,¢¢$q}¢,$¢$q}¢f¢¢¢~a
C z
— —
Eimi45 751 Direction of feed from reel Hihi£4 75 Direction of feed from reel

¥lH# R~ Material belt size

=¥, Do Po

t
N 1 N T8
He o sTeRIT IO TS T OAY]

. .
i 1 " T 1\Chs - F
5 ? Vi @

|

P K A
D1
_ Rw_ﬁ? A B DO D1 E F
Dimension No.
. mem) 10.8£0.1 7.5+0.1 1.5+£0.1 1.5+£0.1 1.75+£0.1 7.5+0.1
Dimension(mm)
, vaﬁ? =) P1 P2 t W K
Dimension No.
5 (mm
) RTF ) 4.0+0.15 | 16.0+£0.1 2.0+£0.1 | 0.35+0.03 16.0+£0.2 45+0.1
Dimension(mm)
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KT P MOC3021S

13. (B BEMEZ Temperature Profile Of Soldering

EiRIEBEMZ Reflow soldering
EWTE FEFTEEMES RN T, BT REFREIEL, MSBIE=R

One time soldering reflow is recommended within the condition of temperature and time profile

shown below. Do not solder more than three times.

i " tp=30 Sec
T, =260"C —>i &—
.........................................:.............................:::: ................................ Tp—SDC{Max 3[}5)
JEF+iEE Ramp-up R
o g 3°C/Sec Max “hElEE
Sl I et mmm— /A & Ramp-down
| TSmax200C —
g tL—E‘D ”1DDSEI: EDC’[SEE Max
g
H -
sy [Tsmin=15
3°C fsec Max
25°C » : » >
= C S =i Time(Sec)
Ts=60~1205ec : 60~ 1005ec
S| Gic &/ME =INI=| =24j}
Item Symbol Min. Max. Unit
ﬁ;:,“:l\,tE
AR T, 150 200 °C
Preheat Temperature
SUEAN]IE
TAITE ts 60 120 s
Preheat Time
P
- - - 3 °C/s
Ramp-Up Rate (T to Tp)
By =N =]
‘ ‘ Iﬁ*ﬁgﬁlﬂﬂg TL 217 oC
Liquidus Temperature
BT RIRRRE (T AR
B Aﬁ’f.ﬁfﬂ%.,mlﬁ( DARTE] o €0 100 S
Time above Liquidus Temperature T,
m& EQE
PR To - 260 °C
Peak Temperature
T. #£(Tp-5)0 TpZ[EJAYES A Time During . % ]
Which T, Is Between (Tp-5) and Tp P
R _ _ ) e
Ramp-down Rate(Tp to T, )
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MOC3021S

o iRIE2BEZ Wave Soldering

BESMET, BN —IRIEE

One time soldering is recommended within the condition of temperature

300—
260+0/-5°C
250 7
Bk
O, [\
500 — +?00 C/#p
First wave
+200°C/sec
150 —
+2°C/sec
100 —
Tk X
50— Preheat zone
25°C

9 -5/

Second wave
-5°C/sec

R

260°C+0/-5°C
Temperature
AtE) 1070
Time 10S
FGRE 25&140°C
Preheat temperature. | 25 to 140°C
Tt E 30Z80F)
Preheat time 30to 80 S

Time(min)
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