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iR Description

ACPL-330J(AT) & — LB LED. iz LED $OtEMEA—TERIREHRAVEMBIE E. ACPL-
330J(AT) IFEEER FEHUEHIN TSN A EARRIIREIII=E IGBTst #1 MOSFETs, XL S ERRMAIEE
FIERREEMNIEEES EEREEERSIE 1200V 71 100A (9 IGBTs, MFEEESHEER IGBTs , ACPL-
330J(AT) ATAITFIRENEKED IGBT 7] AUBSERTNER%, ACPL-330J(AT) FU4E4XEEEA VIORM = 1414VPEAK,

The ACPL-330J(AT) contains a AlGaAs LED. The LED is optically coupled to an integrated circuit with a power
output stage. ACPL-330J(AT) are ideally suited for driving power IGBTs and MOSFETs used in motor control
inverter applications. The voltage and current supplied by these optocouplers make them ideally suited for
directly driving IGBTs with ratings up to 1200V and 100A. For IGBTs with higher ratings, the ACPL-330J(AT)
can be used to drive a discrete power stage which drives the IGBT gate. The ACPL-330J(AT) has an insulation
voltage of VIORM = 1414VPEAK.

%51 Features

* BRARHIEERR: 1.5A
1.5A maximum peak output current
* R/MNEHIEERER: 1.0A
1.0A minximum peak output current
= ERAXMEREIEIR: 250ns
250ns maximum propagation delay
* IEFEMT
Desaturation Detection
o CKREpHH{
Miller clamping
* 1.OABUKENHNL , IZBIARRRRTLI] Ve 51
1.0A Miller Clamp, clamp pin short to Vg if not used
* HEENXEMERP (UVLO)
Under Voltage Lock-Out Protection (UVLO) with Hysteresis
* RERNFREBRIER R
Open Collector Isolated fault feedback
* SO-16 %
Available in SO-16 package
* 80ns RARKEELE (PWD)
80ns maximum pulse width distortion (PWD)
* E/NEEHDHIEL(CMR) @ 50kV/ps (Vew = 1500V)
50kV/us minimum common mode rejection (CMR) at V¢y = 1500V
= ERAMEER lccmay< SMA
Iccimayy < SMA maximum supply current
* Ve ITEEE: 15V ~ 30V
Wide V¢ operating range: 15V to 30 V
» T{EBE: -40°C ~ +105°C
Operating Temperature: —-40°C to +105°C
IGBT #kkR
“Soft” IGBT Turn-off
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* BABHEBTZEE: VISO =5000 Vims
Input-Output Momentary Withstand Voltage: VISO =5000 Vrms

K B Applications

* [RESE IGBT sfREELTh= MOSFET AIMTRIKSN
Isolated IGBT/ Power MOSFET gate drive
* RRFIERIRIEBIREhE
AC and brushless DC motor drives
s Til¥ErEs
Industrial inverter
* AEdrER R
Uninterruptible Power Supply (UPS)

HIEMFEEE Package and Schematic Diagram
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5|BpiR B8 Pin Description

ACPL-330J(AT)

O w w, 35 ]
] v W 18]
=] Py ousat [7a ]
Cw Voas T3]
[ eamvone Ve |92 ]
[&] amooe Vo 1]
[ asce Vs [0 ]
(& ] cammcne Vo [ 2]
3 ®S ok
Pin Symbol Description
1 Vs RN Input Ground
2 Vea IEEINERERE (3.3V ~ 5.5V) Positive input supply voltage (3.3V to 5.5V)
Fault output. FAULT changes from a high impedance State
to a logic low output within 5 ps of the voltage on The
EEaL. ___L'ALSAT HH]EH:.'PSI*E.‘B%E%}:T: 6.5V i _DESAT pin exceeding an internal reference voltage of 7V.
- , ;,:tjg ﬁ?ﬁ%&iﬁ@ﬁ%&&;s l?f FAULT output is an open coIIec'for which.allows the FAULT
3 FAULT _ QB FAULT RO “e TSR outputs f.rom all .ACPL—333J(A'D.|n a arcmt to be connec.ted
s SEZED A togetherina “wired OR" forming a single fault bus for inter
BEEIRRL. facing directly to the micro-controller.
4 Vs RN Input Ground
5 CATHODE | [BtR Cathode
6 ANODE | Bk Anode
7 ANODE | Btk Anode
8 CATHODE | [BtR Cathode
9 Ve HItHERIRERE Output supply voltage.
10 Vaawe | KNSR Miller clamp
11 Vour WRIKENEE ERH Gate drive voltage output
12 Vee MIHEBIRRE., Output supply voltage.
13 Vea 1EEa R & Positive output supply voltage
Desaturation voltage input. When the voltage on DESAT
KIBFIFREMAS ), % DESAT HIFBIEAE IGBT & exceeds an internal reference voltage of 6.5V while the IGBT
14 DESAT BENBINESERE 6.5V i, SIRMHIRETE is on, FAULT output is changed from a high impedance state
Sus INEIRREAEE R — NBIE(RFET to a logic low state within 5 ps.
LED anode. This pin must be left unconnected for
15 Vi ;EDEBEW" 737{%1%&%5 o LS BIRRS gua.ranteed data sheet performance. (For optical coupling
NEE, ((NBFEREL) testing only)
16 Ve BF(IGBT &R MHEIREE Common (IGBT emitter) output supply voltage.
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ED={§ B Marking Information

* Bl AL RBRESERRE LOGO

"2 denotes LOGO

Ep=z2eh "Y" (EREHS © A(2018), B(2019), C(2020) ... ...

"Y" denotes YEAR : A(2018), B(2019), C(2020)... ...

B WW (RS

"WW" denotes Week' s number

Epeh "B RMEES

"E" denotes Internal code

SATENFPRY "H” RERTR , M~ mAER/THE, It
=B

In the second line, "H" denotes Halogen-free, when the
product has halogen/lead-free, leave this blank.

ACPL-330J(AT)

annnonof
/G O
3307
YWWEN

JUtouuut

HEMLHMER Insulation and Safety related specifications

mE s | By =t
Rkem Symbol Value Unit Note
[emgEEs MWBNiRREt , I EAASIEIEERE
c D L 83 mm Measured from input terminals to output terminals,
reepage Distance ’ shortest distance path along body.
s MNBNiRE @t , B SaSaEs
a - DI L 83 mm Measured from input terminals to output terminals,
earance Distance ’ shortest distance through air.
it ViEES] BTI 05 m RESBEFRNERZ ARG SEE
Insulation Thickness ’ Insulation thickness between emitter and detector.
IE{EfREREE
1500 B 5.
Maximum Working Insulation Voltage Viorw Voeak IEC/EN/DIN ENB0747-5-5
BESIREEE
Highest Allowable Overvoltage Vierw 8000 Voea | EC/EN/DIN EN6O747-5-5.
Bﬁ%E.EE Viso 5000 Vims For 1 minute.
Isolation Voltage
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ACPL-330J(AT)

1% IR £ ¥ Absolute Maximum Ratings

0
Parameter

s
Symbol

BV
Min

:
1

TR

Storage Temperature

Ts

-55

TENRRERE

Operating Temperature

Ta

+105

ICHER
Output IC Junction Temperature

T

°C
+125

BN

Average Input Current

Irave)

25 mA

BRSEMAIEERER

(< 1ps BKHEsE , 300pps) Peak
Transient Input Current, (<1 s
pulse width, 300pps)

Irrran)

10 A

RENEBE

Reverse Input Voltage

Vr

SIS ER R
“High" Peak Output Current

Tonpeak)

15 A

R I ER R
“Low” Peak Output Current

Tovpeak)

15 A

IERSNFEIRFEEE
Positive Input Supply Voltage

Vea

7.0 \"

BB H AR
FAULT Output Current

IrauLr

8.0 mA

B
FAULT Pin Voltage

VrauLr

Vea \%

SRR E
Total Output Supply Voltage

(Veez - Vee)

30 \"

Tl FRIRRE
Negative Output Supply Voltage

(Ve - Vi)

15 \

IEfHH ERRERE
Positive Output Supply Voltage

(Veez - Ve)

30 \

MtRIREhG HER
Gate Drive Output Voltage

Vo(peak)

Vee \

THAIEERBR
Peak Clamping Sinking Current

IClamp

10 A

KEPEHATS IR
Miller Clamping Pin Voltage

VCIamp

Vee \"

DESAT E[%
DESAT Voltage

VpEsat

Ve +10 \

IC HHIhFE
Output IC Power Dissipation

Po

600 mw

ICHINI#E

Input IC Power Dissipation

150 mwW

BNEHAESRRZHEE
Input-Output Momentary
Withstand Voltage

Viso

5000

Vrms
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HEFNBRIESRHY Recommended Operating Conditions

a5 s BvE 2k(E e
Parameter Symbol Min Max Unit
TEEE ]
Operating Temperature Ta -40 +105 C
BINEEECK)
Input Voltage (OFF) Vrorn 0 08 i
BNBEREF
Input Current (ON) lrony 7 16 mA
SRR E
Total Output Supply Voltage (Vecz - Vee) 15 30
TR FRIRFEE
J\mﬂ:‘l IREBIE (Ve - Vi) 0 55
Negative Output Supply Voltage
IEmtH IR E \Y
Positive Output Supply Voltage (Veez - Ve) 15 30 - (Vt - Vip)
SRR ER AR
I_JEE::F fﬁﬁjﬂj%uw | o | ) s A
Peak high-level output current
RFEFIEER AR
Peak low-level output current | Tor | . 15 A
DEST BB /&
DEST Voltage Vbesar Ve Ve+10 Vv
A ICTHE
Output IC Power Dissipation Po - 600 mw
TR
{’F‘/Fﬁ% f - "
Operating frequency _
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ACPL-330J(AT)

RS E ¥ Electro- optical Characteristics

FRIESBIRE , HBEENEERE Ta=25°C, Ve - Vee =30V, Ve - Vee = 0V IIE ;

HEFELERM.

Unless otherwise noted, all typical values at To =25°C, Vccy - Vie = 30V, Ve - Ve = 0V, All Minimum/Maximum

specifications are at Recommended Operating Conditions.

PRIV BRARHISER

£ %5 ESL RIME | HEE =7 -] i it

Parameter Symbol Condition Min Typ Max Unit Note
BEEE R HEE o lrauer = 11mA, Veer = 5.5V B 0.1 04 V
FAULT Logic Low Output

VEeauLt

Voltage Jraur = L1IMA Vea = 33V - 01 04 v
HIEZ iR HAER 1 Vo = 55V, Ve = 55V B 0.02 0.5 pA
FAULT Logic High Output FAULTH
Current Viaurr = 33V, Vea = 33V - 0.002 0.3 HA
SEFHEHER Vo =Vcez - 4 -0.5 -15 ) A 418
High Level Output Current fon Vo = Veea— 15 20 . . A
(REBTH LT . Vo = Vee + 25 05 15 ) A 519
Low Level Output Current ' Vo = Vie + 15 20 . . A
RS T EYHRREF
Entaslzzhi
Low Level Output Current lotr Vour - Vee = 14V 90 140 230 mA
During Fault Condition
SR FEHAEE
High Level Output Voltage Vor lo = -650 pA Vee-02 - - v 2420
RFE iR E
Low Level Output Voltage Vou o =100 mA - 017 05 v 3521
THAZS IAESHERE
Clamp Pin Threshold _ _ -
Voltage Vicimp 20 - v
REE R
Clamp Low Level Sinkin I - -
e ’ “ Vo = Vee + 25 05 11 A
B FEIRER
High Level Supply Current lecan b =0mA - 24 40 mA 6.7.23
RFEEERIRREIR
Low Level Supply Current leca o =0mA - 24 40 mA
REFESHEETERER
Blanking Capacit l
c::rg;ir:% e e Voesar = 2V 013 | 024 | -033 mA 824
REFE S SRR
Blanking Capacitor l
Discharze CFl)Jrrent e Voesar = 7.0V 10 30 ) mA 2
DESAT 5{&
DESAT Threshold VpEsat Veez -Ve >Vuvio- 6 6.5 75 \ 9,27
UVLO IE—(ME Vuvio+ Vo >5V 105 116 125 \ _
UVLO Threshold Vovio- Vo <5V 92 103 111 v )

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022.

www.aotesemi.com




y 4 (el ACPL-330J(AT)

28 5 4 =IME | HBYE BXE L=<l &it
Parameter Symbol Condition Min Typ Max Unit Note
UVLO iRt (Muvio+ - 13 v
UVLO Hysteresis Vuvio-) ) - | - -
BNREERBEES
Th =
resholq Input Current IrLH lo=0mA Vo >5V B 20 50 mA
Low to High -
BNBERENSENE
Threshold Input Voltage v 08 y
High to Low Pt - ’ - - -
HNIEMAEE
Input Forward Voltage Ve F=10mA 12 16 195 v -
BNIEREEIEERE
Temperature Coefficient of AVE/ATA mV/°C
- - -13 -
Input Forward Voltage -
BANRATEFEE
Input Reverse Breakdown lr = 10uA -
Voltage Bre > v _
EPNCERS
Input Capacitance Cin f=1MHz Vi =0V - 70 - PF -

FFEH4 Switching Specifications

HAYENIE(ETE TA =25 C. VCC2 - VEE =30V, VE - VEE = 0VIUiE , FMIEBHERA ; MENS/IN/EXMR
IBIERETE TIERM.

Unless otherwise noted, all typical values at TA = 25 C, VCC2 - VEE =30V, VE -VEE =0 V;All
Minimum/Maximum specifications are at Recommended Operating Conditions.

o s BRG] BIME | HEYE BXE L=<l &it
Parameter Symbol Condition Min Typ Max Unit Note
SRR FAE IR A
Propagation Delay Time to
High Output Level ten 50 180 250 ns
N 1101112,
(i) L P RO REEIR AT R
Propagation Delay Time to trHL 50 180 250 13,26
Low Output Level ns
BT ERE
Pulse Width Distortion PWD 80 10 80 ns -
Rg =20Q
EERI U EEEZERE Cg = 5 nF,
EERE f=10kHz
Propagation Delay Difference Duty Cycle = 50%
Between Any Two Parts or Poo I =10 mA -100 B 100 ns
Channels Vee = 30V i
LEFEE
Rise Time & - 50 - ns i
ThERT(E]
Fall Time t B 0 B ns
DESAT #&iIZ 90% VO FEIR Coesar = 100pF
DESAT Sense to 90% VO toEsAT90%) Rg =20Q), Cg = 5nF, -
Delay Veer = 30V, Re =21kQ 0.25 0.5 s 14,2732
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28 s =i RIME | BBE @ BXE 21173 &iE
Parameter Symbol Condition Min Typ Max Unit Note

Cpesar = 100pF,

DESAT #&lIZE 10% VO FER Rg = 200, Cg = 5nF, 151617,
DESAT Sense to 10% VO Delay | toesataox) Ve = 30V, Re =21kQ - 2 3 Hs 27,32

Coesar = 100pF,
Re =2.1kQ), G = Open,

Veez = 30V, Rg = 200, _ 0.25 05
DESAT B SR FHIRES Cg = 5nF
FEIRAY A Coesar = 100pF,
DESAT Sense to Low Level tDESATEAULT Re =21kQ, CF = 1 nF, us 2732
FAULT Signal Delay VCC2 =30V, Rg = 20Q), 08
Cg =5nF B B

DESAT &4 DESAT {ReETHE
FEEIRAY A

DESAT Sense to DESAT Low
Propagation Delay

Cpesar = 100pF,

Re =2.1kQ, Cg = 5 nF,
toesatLow) Veez = 30V, Rg = 200, 0.25 s 27, 32

Cpesar = 100pF,
Re =21k, Cg = 5 nF,

DESAT iINEE=
DESAT Input Mute treseTMUTE) Veez = 30V, Rg = 200, 15 26 40 ys 32
Vcc1 =55V

Ta =25°C I =10 mA
VCM = 1500 V, Vccz =30 V,

- . =21kQ, G = 15nF
EE i ARSI Re ’
Ta = 25°C, I = 10 mA 28,29,

Output High Level Common C
M kV/us
Mode Transient Immunity M Vem = 1500V, Veez = 30V, 50 60 - ! 3031
Re=21kQ, G =1nF
Ta =25C Ve =0V
VCM = 1500 V, Vccz =30 V,

2 Re=21 G =15pF
IR EE i H YLD I BE k?' P

Output Low Level Common M| Ta=25°C Ve =0V s 28,29,
Mode Transient Immunity Vem = 1500V, Veez =30V, - 3031

Re=21kQ, G = 1pF >0 60

15 25 B

15 25

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022. www.aotesemi.com



y 4 (el ACPL-330J(AT)

BIEYSCERYF1HRR4E Typical Electro-Optical Characteristics Curves

Fig.1 Vour propagation delay wave forms Fig.2 Output High Current vs. Ambient Temperature
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Fig.3 Output Low Current vs. Ambient Temperature Fig.4 High Output Voltage Drop vs. Ambient Temperature
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Fig.7 Low Output Voltage vs. Output Low Current Fig.8 Clamp Low Level Sinking Current vs. Ambient Temperature
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Fig.9 Output Supply Current vs. Ambient Temperature Fig.10 Output Supply Current vs. Output Supply Voltage
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Fig.11 Blanking Capacitor Charging Current vs. Ambient . .
Fig.12 DESAT threshold vs. Ambient Temperature
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Fig.13 Propagation delay vs. Ambient Temperature Fig.14 Propagation Delay vs. Supply Voltage
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Fig.15 Propagation Delay vs. Load Resistance Fig.16 Propagation Delay vs. Load Capacitance
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Fig.17 DESAT Sense to 90% Vo Delay vs. Ambient Temperature Fig.18 DESAT Sense to 10% Vo Delay vs. Ambient Temperature
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Fig.19 DESAT Sense to 10% Vo Delay vs. Load Resistance
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MisteR 8 A Test Circuits Diagrams

Fig 21 Ion Pulsed test circuit
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Fig 23. Von Pulsed test circuit
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Fig.20 DESAT Sense to 10% Vo Delay vs. Load Capacitance
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Fig 22. Io. Pulsed test circuit
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Fig 25. Iccon test circuit
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Fig 26. Icy test circuit
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Fig 31. CMR Test circuit LED2 off Fig 32. CMR Test Circuit LED2 on
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Fig 33. CMRTest Circuit LED1 on Fig 34. CMR Test circuit LED1 off
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BHi5{ES Application Information
1. =RtiREpAR Product Overview Description

ACPL-330J(AT) EEESEMIIEEHIR S | B=E. [REE IGBT/MOSFET HitRkIKaE B StiEfRF IR SRR ERFTR
BITTHERREI— SO-16 H2xrh. BIRKERHUINREHERR T AZ AN AT MMRIKAIAIFRR , FRrFEENIKIEEE
FREERRE B ERIR. SRR RIREIEEIESIA 150A F1 1200V #9 IGBTs, EiEAERICHEBEAREN
BT fAu=HIRef0 IGBT ZBAMERRER , BRI RAAIFEARHEBREE NET , XAETEHIKFIED
BFFX MAPRER. it IC 79 IGBT IRESEMRIFLABS LS B HARAMRIR , B ehEs AuehzsR Mt 7 —1 5
2IREIH ERSRIRES. UVLO RE'EI PR"BH , IENTh=EHEFEE , LEHLEEMRIREIREEREMSE IGBT
P, XK SRl IGBT MtRIKaIRE STEiRSFEIREIRRAIEREIIT S | MABIIAA., FRRFSERNDMIRIT.

The ACPL-330J(AT) are highly integrated power control devices that incorporates all the necessary components for a
complete, isolated IGBT / MOSFET gate drive circuit with fault protection and feedback into one SO-16 package.
Active Miller clamp function eliminates the need of negative gate drive in most application and allows the use of
simple bootstrap supply for high side driver. An optically isolated power output stage drives IGBTs with power ratings
of up to 150A and 1200V. A high speed internal optical link minimizes the propagation delays between he
microcontroller and the IGBT while allowing the two systems to operate at very large common mode voltage
differences that are common in industrial motor drives and other power switching applications. An output IC provides
local protection for the IGBT to prevent damage during over current, and a second optica link provides a fully
isolated fault status feedback signal for the microcontroller. A built in “watchdog” circuit, UVLO monitors the power
stage supply voltage to prevent IGBT caused by insufficient gate drive voltages. This integrated IGBT gate driver is
designed to increase the performance and reliabi ity of a motor drive without the cost, size, and complexity of a

discrete design.

FEE—E%E SO-16 i TN IRETIMNRAFERS |, IRAURNITHIFBE. BHIhREMR e EE, Htie
iK88 IC IR ABIE BICMOS/II% DMOS T2 4li&. 41 LEDL i , 1EX(SSHERIEMEERERE IWdsES. W
LED2 fiirs , EMESHIRIRMEREEESRERNSIIRIRES.

Two light emitting diodes and two integrated circuits housed in the same SO-16 package provide the input control
circuitry, the output power stage, and two optical channels. The output Detector IC is designed manufactured on a
high voltage BiCMOS/Power DMOS process. The forward optical signal path, as indicated by LED1, transmits the gate
control signal. The return optical signal path, as indicated by LED2, transmits the fault status feedback signal.

HFIEFERMETR , LEDL EIiRaintiailes IC BRe=S) IGBT ], LED2 {RIFXA, HQNE] IGBT &t , Mmdianes IC
SZBIFHE R KT, LARHEASEUR IGBT BBIRHEES , LBMRRNAYSERT IGBT FAEETERIA. FRT , iZ5RIRE
I LED2 {EimElimNiG , #IRHSIEE IRisFmAESR . BatRE s ES TR R HER.

Under normal operation, the LED1 directly controls the IGBT gate through the isolated output detector IC, and LED2
remains off. When an IGBT fault is detected, the output detector IC immediately begins a “soft” shutdown sequence,
reducing the IGBT current to zero in a controlled manner to avoid potential IGBT damage from inductive over
voltages. Simultaneously, this fault status is transmitted back to the input via LED2, where the fault latch disables the
gate control input and the active low fault output alerts the microcontroller.

LEBERE) , BUES AT332) MR HES . KEBEUVLO)INEERIBELE IGBT MtRkEBEARAEISR. —BEHmHdTs
FEEREE , ACPL-330J(AT) B9 DESAT ( Vce ) 1&MTHEERISIRML IGBT {RiF. ELt , UVLO #1 DESAT thaIE ., /9 IGBT
RAEE FiP.
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During power-up, the Under Voltage Lockout (UVLO) feature prevents the application of insufficient gate
voltage to the IGBT, by forcing the ACPL-330J(AT)' s output low. Once the output is in the high state, the
DESAT (Vcg) detection feature of the ACPL-330J(AT) provides IGBT protection. Thus, UVLO and DESAT work in
conjunction to provide constant IGBT protection.

2. $EFFRIFIEE Recommended Application Circuit

ACPL-330J(AT) EE— LED B NitRd=hfl— T SRrebaEtat | BT "85 ZIERIRNA. B 35 Finadits
NZFREERR R TR ACPL-330J(AT) AUBBUIIRIRENS 2. TEMAEX IGBT f93RzN. #AM , EhiEAT MOSFET,
TR#E MOSFET 5 IGBT #ithkiEHEESK , IRIT ARAREFREEEE Ve BBIREERSTF IGBT, I Ve = 17.5V, XWF
MOSFET , #i¥ Vcc=125V),

The ACPL-330J(AT) has an LED input gate control, and an open collector fault output suitable for wired ‘OR’
applications. The recommended application circuit shown in Figure 35 illustrates a typical gate drive
implementation using the ACPL-330J(AT). The following describes about driving IGBT. However, it is also applicable
to MOSFET. Depending upon the MOSFET or IGBT gate threshold requirements, designers may want to adjust the
V¢e supply voltage (Recommended Vcc = 17.5V for IGBT and 12.5V for MOSFET).

FNEEIRSIRER (0.1 pR)TEFFRBFSRHBSARER. BT REERAGESEE , — N IREROmA)BIFHEE T,
IRIEBREREIBFN—IRE Doesar (600V/1200V) | AT 75ns(l ERA34-10)F0FEZ Coank BHPRANFRERAIL SN
BoM. MMREBRERS Re FATIRHIMTRFTEBERIR . FH=H IGBT SErBiRrBEM EAFN RIEATIE, SERERFTISHEER HinE—
FolR ERIFERE Re (2.1kQ)FI—™ 1000pF KA Cr , Vour HithimAy 47kQTNAFERE Reuwoown , AIRHE—PAITINAYSHE
SPEHEBEVon). EXFNAT , SNZSEEE , SARNZSFEFE IGBT I TN—NHEESIHHES AT, IGBTI]
IRENERIG KM

The two supp y bypass capacitors (0.1 pF) provide the large transient currents necessary during a switching transition.
Because of the transient nature of the charging currents, a low current (5mA) power supply suffices. The desaturation
diode DDegsar 600V/1200V fast recovery type, trr below 75ns (e.g. ERA34-10) and capacitor Cgiank are necessary
external components for the fault detection circuitry. The gate resistor R; serves to limit gate charge current and
controls the IGBT collector voltage rise and fall times. The open collector fault output has a passive pull-up resistor R¢
(21 k) and a 1000 pF filtering capacitor, Cr. A 47 kQ pull down resistor  Reui-oown on Vour provides a predictable
high level output voltage (Vo). In this application, the IGBT gate driver will shutdown when a fault is detected and
fault reset by next cycle of IGBT turn on.

Figure 35. Recommended application circuit (Single Supply) with desaturation detection and active Miller Clamp
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{2{ElEix Description of Operation
1. IFE2E Normal Operation

IEET(RHAR] , ACPL-330J(AT) B9 Vour BRI LED B (1B 5. 6. 7 #0 8)#=H! , IGBT SFEAR-REIRFEEET
DESAT i#%, FAULT i@, SIUE 36.

During normal operation, Vour of the ACPL-330J(AT) is controlled by input LED current Iz (pins 5, 6, 7 and 8), with
the IGBT collector-to-emitter voltage being monitored through DESAT. The FAULT output is high. See Figure 36.

2. ¥FES(4 Fault Condition

DESAT 3 |Eii5#% IGBT 9 Ve FEPE. 25 IGBT iS5, DESAT 5B EAYEBEEIT 6.5V B , Vour BISFHE, LSO "K' K

. BIEHINEEAY di/dt FIRENEBE. RRSEAEASEE— I MERINEE , HREREFRMET FAULT inttRBE , [
M EHIERE.
The DESAT pin monitors the IGBT V.. voltage. When the voltage on the DESAT pin exceeds 6.5 V while the IGBT is on,
VOUT is slowy brought low in orderto “softly” turn-off the IGBT and prevent large di/dt induced voltages. Also
activated is an internal feedback channel which brings the FAULT output low for the purpose of notifying the micro

- controller of the fault condition.

3. #FES(si Fault Reset

—ENESEE , BHRERICTERE Y., EHFERAE , LED FiEmNESEERAEE , 1ERENBIRSE 2K

W IGBT, XJF ACPL-330J(AT) , IRGNFBESIGIE 25us (E28Y ) WEIEsERR<SHEIERENEN. WE 36,

Once fault is detected, the output will be soft-shutdown to low. All input LED signals will be ignored during the
fault period to allow the driver to completely soft shut-down the IGBT. For ACPL-330J(AT), the driver will
automatically reset the FAULT pin after a fixed mute time of 25ps (typical). See Figure 36.

Figure 36. Fault Timing diagram
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4. skl Output Control

ACPL-330J(AT)

ACPL-330J(AT) At (Vour #1 FAULT)ER Ir. UVLO F0—M&MZEIRY IGBT Desat F4AGEH. —B UVLO (RIFIRE
#iE(Vees - Ve > Vovo) , Vour ISHRSSIFILEEFET . ACPL-330J(AT) B9 DESAT #IZhEERAL/Y IGBT fRIPIVEEF

ER. —B Ve M 0V 1 0% Vuwo. LA L , DESAT $54

SREER, HE Vo < Voo, EItE ACPL-330J(AT) B

DESAT #&UF0 UVLO TheethETIE , LA BafRisERRY IGBT {%TF'O
The outputs (Vour and FAULT) of the ACPL-330J(AT) are controlled by the combination of Iz, UVLO and a detected
IGBT Desat condition. Once UVLO is not active (Vccz - Ve > Vuwo), Vour is allowed to go high, and the DESAT
detection feature of the ACPL-330J(AT) will be the primary source of IGBT protection. Once Vcc; is increased from
0V to above Vyyio+, DESAT will remain functional until V¢, is decreased below Vyvio-. Thus, the DESAT detection
and UVLO features of the ACPL-330J(AT) work in conjunction to ensure constant IGBT protection.

DESAT #&iMbiAZS L=

k UVLO(Veez- Vi) DESAT Function FAULT Output Vour
=2 B 7o = (5
ON Active Not Active High Low
SiE TR BB DESAT H1%) RET=) 1K
ON Not Active Active (with DESAT fault) Low (FAULT) Low
5B 7ok BT DESAT i) = (ETHER) =)
ON Not Active Active (no DESAT fault) High (or no fault) High
Kifr (=35 7ok = {33
OFF Active Not Active High Low
eS0T Te Te3 = i3
OFF Not Active Not Active High Low

5. ZXIEFHENFICHTRFIP Desaturation Detection and High Current Protection

AT332) HRETHEE. KEREHIEEEE. BAMHZ ENEEREE. IGBT BFan
AU PRI ES RIREEREI 16 5IHERTRIRE.
The ACPL-330J(AT) satisfies these criteria by combining a high speed, high output current driver, high voltage

optical isolation between the input and output, local IGBT desaturation detection and shutdown, and an optically
isolated fault status feedback signal into a single 16-pin surface mount package.

 REFLAR—ERE

ACPL-330J(AT) AR FRRIEEIGN A 2B bl IGBT RYIEAN ( SE8BAR ) FBIE , HIESEFEIRER RS FiE S Enfit
th)%“‘BEﬂIBa AT, IR RSB RSN IGBT 585 BRI , BOLEFAERAERIEEE, TERE
IRBIBIREIKTE 21, 5 IGBT Xifi, & IGBT SRUpASHAE) , #ORtGIRRIRIRN , LIBIIFEERE 58" 5.
The fault detection method, which is adopted in the ACPL-330J(AT), is to monitor the saturation (collector)
voltage of the IGBT and to trigger a local fault shutdown sequence if the collector voltage exceeds a

predetermined threshold. A small gate discharge device s owly reduces the high short circuit IGBT current to

prevent damaging voltage spikes. Before the dissipated energy can reach destructive levels, the IGBT is shut off.

During the off state of the IGBT, the fault detect circuitry is simply disabled to prevent false ‘fault’ signals.

SNERINERBAHIFEIRBEN B , BRAIBRIFLZE

ENE IGBT FEERLARGLERIEA |, (B RUNFAMRIKEE T

{88 15 IGBT Zpoia@E , Nhz5iEEEM. BT EENEEEREE , ACPL-330J(AT) BME/EMIRIREIEREA RIS
ST EEEPRGIIGBT FITHAE, EIEFMENENB— N BT E 2I51E IGBT IOTHE , SRAERENEE , fug—
EERERERI 22 TFeE. At , AEESTHESTHISEREREI-MER IGBT,

The alternative protection scheme of measuring IGBT current to prevent desaturation is effective if the short

circuit  capability of the power device is known, but this method will fail if the gate drive voltage decreases

enough to only partially turn on the IGBT. By directly measuring the collector voltage, the ACPL-330J(AT) limits
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the power dissipation in the IGBT even with insufficient gate drive voltage. Another more subtle advantage of
the desaturation detection method is that power dissipation in the IGBT is monitored, while the current sense
method relies on a preset current threshold to predict the safe limit of operation. Therefore, an overly
conservative over current threshold is not needed to protect the IGBT.

6. HIEERT IGBT [ WREEISHE Slow IGBT Gate Discharge during Fault Condition

HENBIEIEFIEIERT , ACPL-330J(AT) fitiakamikHss MHMHSSE , LURAEIGBT "' XM, =45 IGBT ke
18R, LADLEREIMATRIEZ | IXFP SRS LB R ERIMERIRIERE. EEIEXUTHAR , ABYaH T
R X, EREHEBEREE Vet2V AT, ISR TRRS4HS IGBT HREHAIE Vee.

When a desaturation fault is detected, a weak pull-down device in the ACPL-330J(AT) output drive stage will
turn onto  ‘softly’ turn off the IGBT. This device slowly discharges the IGBT gate to prevent fast changes in
drain current that could cause damaging voltage spikes due to lead and wire inductance. During the slow turn

off, the large output pull-down device remains off until the output voltage falls below Ve + 2 Volts, at which
time the large pull down device clamps the IGBT gate to V.

7. DESAT SistEiEISAIE DESAT Fault Detection Blanking Time

IGBT FH/=f5 , DESAT St NEE B A/RERISIIN—ERATE) , LAGEERFERFEEFEZE DESAT BELAT, XERETERR

79 DESAT jHgRdIa) , FRPEB DESAT FerEHEIfT. DESAT FEJEEHEFISINGR DESAT FEEH,

The DESAT fault detection circuitry must remain disabled for a short time period following the turn-on of the IGBT
to allow the collector voltage to fall below the DESAT threshold. This time period, called the DESAT blanking time is
controlled by the internal DESAT charge current, the DESAT voltage threshold, and the external DESAT capacitor.

B0 _EiESAT A RIEI MR S (Corank).  BURREFRIE(VoesanF1 DESAT ZEEBER R (Icve)itEBH |, BD teiank = Coank

X Voesar / lev. HEFERY 100pF EERAVERICIERSATE/ 100pF * 6.5V/240pA=2.7psec,

The nominal blanking time is calculated in terms of external capacitance (Cgiank), FAULT threshold voltage (Voesar),
and DESAT charge current (Iche) as taiank = Carank X Voesar / Icne. The nominal blanking time with the
recommended 100pF capacitor is 100pF * 6.5V / 240pA = 2.7psec.

BILAEHIAZB A ERAREERNE , BRNENEERNT 100pF NES., EISHRAEZER ACPL-330J(AT) 18AL
DESAT t§f&iX SETERISRISATIE], 215K IGBT FERIERT , SEBARFIASIR ZBISHEBRIREIR(DRREER) . WK
WHEIBSERY 3us BEsN. MR IGBT FEZ/E , SRIRFIASHRZESHBEIFRERIIRAEN) , BT DESAT
TIREWZTEHEE & IMRATASAAINR, #EFN 100pF BRI MR IEA0EIRLAE R K S 25N FERY SR R AT
518

The capacitance value can be scaled slightly to adjust the blanking time, though a value smaller than 100 pF is
not recommended. This nominal blanking time represents the longest time it will take for the ACPL-330J(AT) to
respond to a DESAT fault condition. If the IGBT is turned on whi e the collector and emitter are shorted to the
supply rails

(switching into a short), the soft shut-down sequence will begin after approximately 3usec. If the IGBT collector and
emitter are shorted to the supply rails after the IGBT is already on, the response time will be much quicker due to
the parasitic parallel capacitance of the DESAT diode. The recommended 100pF capacitor should provide adequate
blanking as well as fault response times for most applications.
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8. RIEAKH Under Voltage Lockout

ACPL-330J(AT) X/EMH4(UVLO)TRE STERL LEFEIBFE HAIENEIE 38 ACPL-330J(AT) iatiER RS XT0Rs IGBT fENE A
REBJE. IGBTs BHEFE 15V RUMMKEERIKEEIE Ve(SB)BE. BEEMKBERT 13VE, Ve(SB)BEES
BN, TEHEE BKalIERT. EMREEIESEIET 10V)Ad , IGBT algt TIEEAMX , FrRusids, REHED
NTEEIR(Vc)RE , UVLO TIEEMaSEtaEHiHAL. —B V2 #81d Vuvo. (IEM UVLO E{E) , UVLO MR
. FFESHREIAEA E5FTF. 2 Ve M OVUERT Voo ) FHIATHS , DESAT {(RIFEBEEESCAIE. & Vo H—
FEINGET Vovos) . UVLO HEMTER. R UVLO $HZZ AT, DESAT fRIFELEE. Eitt , TieBIFEEEV M
fa], UVLO #0 DESAT &l EeTLAME IR , REEEERP.

The ACPL-330J(AT) Under Voltage Lockout (UVLO) feature is designed to prevent the application of insufficient gate
voltage to the IGBT by forcing the ACPL-330J(AT) output low during power-up. IGBTs typically require gate voltages of
15V to achieve their rated Vce(ON) voltage. At gate voltages below 13V typically, the Vce(ON) voltage increases
dramatically, especially at higher currents. At very low gate voltages (below 10V), the IGBT may operate in the
linear region and  quickly overheat. The UVLO function causes the output to be clamped whenever insufficient
operating supply (Vcc2) is applied. Once Vee, exceeds Vuvios (the positive-going UVLO thresho d), the UVLO clamp is
released to allow the device output to turn on in response to input signals. As Vcc, is increased from 0V (at some
level below Vuvio.), first the DESAT protection circuitry becomes active. As Vcc, is further increased (above Vuvio-),
the UVLO clamp is released. Before the time the UVLO clamp is released, the DESAT protection is a ready active.
Therefore, the UVLO and DESAT Fault detection feature work together to provide seamless protection regardless of
supply voltage (Vcca).

9. BiFEARENEHL Active Miller Clamp

KEMHAAVHES dV/dt ER SEHREIRR | FEAXRSHN AR LEGHRREIREE, XKUTHAE) , ISEitkeEeE
SRR T 2VAEXST Vet , $HEZMHBGE. XF=ik 1100mA KRB , $HUREEHEEYESD Vo +2.5V, HH
IXfgR LED BINRT , $HIZZ,

A Miller clamp allows the control of the Miller current during a high dV/dt situation and can eliminate the use of a
negative supply voltage in most of the applications. During turn-off, the gate voltage is monitored and the clamp
output is activated when gate voltage goes below 2V (relative to Vg). The c amp voltage is Vo +2.5V typ for a

Miller current up to 1100mA. The clamp is disabled when the LED input is triggered again

EfthitefFHE Other Recommended Components

35 PRIRIFEFE I BE— MAIH TAIFRRE. — DESAT ImfRIFEERE. —4 FAULT imfEZ. — FAULT i EHFEERE
N BEKEHAMREE.

The application circuit in Figure 35 includes an output pull-down resistor, a DESAT pin protection resistor, a
FAULT pin capacitor, and a FAULT pin pullup resistor and Active Miller Clamp connection.
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Figure 37. Output pull-down resistor Figure 38. DESAT pin protection
v, " DQ;. v v.[m
] Ve Vi8] v Yo 5] o0pF E
2] Feuy DESAT W] =] Famy oEsAT | 14 - et
ws ) o v v [T —
(2] catvooe Ve EQ? : [=] carnooe Ve EI—"L/
ANODE Vaan E—'ﬁ—‘ 5] amooe Vo '1_'_1|—‘|:::ﬂ(—--—|
[ ancoe Vot [ 30 =~ N (7] amoce Vi | 10— =
(5] eatHone Yes III [ camvooe Ve Ell

1. %44 hiEEEE Output Pull-Down Resistor

RS TAVEHEAE , BHBERE EFHE Vo, FHRIFE 3 P IREEFELR. IREBHERESHRETMEES
. WIHEBEEEMEPRMAKE Veeo-3(Ve) BB EAE Ve, AT BBLHEBEREITE Veo-3(Ver) , BINERLIHRS Vee
Z  [EE—NTHEEE Reuoown , LAETERIL AEEETRS 414 650uA AURFSHEIR. THRFEERERRFIEREIREAY

B, ATLURIEAT Rouldown =[Vecz-3 *(Vee)/650uA FHTIEEE,

During the output high transition, the output voltage rapidly rises to within 3 diode drops of Vcc,. If the output
current then drops to zero due to a capacitive load, the output voltage will slowly rise from roughly Vcco-3(Vee) to
Vcez within a period of several microseconds. To limit the output voltage to Vcca-3(Vee), @ pu I-down resistor, RPy;,
- pown between the output and Ve is recommended to sink a static current of several 650uA whi e the output is
high. Pu I-down resistor values are dependent on the amount of positive supply and can be adjusted according to
the formula, Rout-down = [Vec2-3 * (Vae)] / 650pA.

2. DESAT S |Bi{F+Re8RE DESAT Pin Protection Resistor

5 IGBTs iEERISER _ R ERr-EAKET IR ELEREERCENBSERREE. XSS DESAT 5| £/~
4+ BARNREREBRE , MNRAKIURFBIEIE SN ARRER. AT BLERREEASIRIAIK
ohes ICHYKTE , FERBA— 100 RUBAYEIES DESAT TR EEHER, X MENMEEASKES DESAT BEZDESAT
THRSRYEL,

The freewheeling of flyback diodes connected across the IGBTs can have large instantaneous forward voltage
transients which greatly exceed the nominal forward voltage of the diode. This may result in a large negative
voltage spike on the DESAT pin which will draw substantial current out of the driver if protection is not used. To
limit this current to levels that will not damage the driver IC, a 100Q resistor should be inserted in series with the
DESAT diode. The added resistance will not alter the DESAT threshold or the DESAT blanking time.

3. & CMR #fE5 |1 EAYERZ Capacitor on FAULT Pin for High CMR

LEPERHATEREEREE , REHRR TR INERIREE. FAULT 5|t 2 BROEZE— 1000pF (B , =&
TE CMR 73 50kV/us BY , FIERISEHEA) CMOS IREEIR,

Rapid common mode transients can affect the fault pin voltage while the fault output is in the high state. A 1000pF
capacitor should be connected between the fault pin and ground to achieve adequate CMOS noise margins at the
specified CMR value of 50kV/ps.
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4. FAULT S|k EAY E3iEEBH Pull-up Resistor on FAULT Pin

FAULT 5 |BI25miifismd | FFEE— N HUEERRHEE¥ES. W, SiEmHriEd 5" s8R SHEmE
AIRIP Gl SE. SREEE—RE , RRiEERERE.

The FAULT pin is an open collector output and therefore requires a pull-up resistor to provide a high-level signal.
Also the FAULT output can be wire 'OR’ ed together with other types of protection (e.g. over-temperature, over-
voltage, over-current) to alert the microcontroller.

5. ElfthrIaERIRIFFRRER(Gat4R) Other Possible Application Circuit (Output Stage)

El.39 EERMRIKE. SMRFHERSFIZEIBAMEIAY IGBT 3X50 ( Veamp i ANMERRT , FES Vel ) Voamp (E/IMIRAY
"R, R AMRIKEN R MR A R AR ER D .

Figure 39. IGBT drive with negative gate drive, external booster and desaturation detection (Vciame should be
connected to Vg when it is not used) Vciame is used as secondary gate discharge path. * indicates component

Fig.39
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Figure 40. Large IGBT drive with negative gate drive, external booster. Vciame control secondary discharge path for
higher power application
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ISR Thermal Model

ACPL-330J(AT) iRit EfEEIIHIA ICAISIEN 1. 4, 570 8 LARGIL IC RIS IR O #0 12 #HTEGR. (Al , WitHimBm Ve
FZ51ED . BOSIED 9 7012 ) @ HEfthS MSEREEHNMERRRHIA N ET LRI , WA TFEE,

The ACPL-330J(AT) is designed to dissipate the majority of the heat through pins 1, 4, 5 & 8 for the input IC and pins 9
&12 for the output IC. (There are two Ve pins on the output side, pins 9 and 12, for this purpose.)) Heat flow through
other pins or through the package directly into ambient are considered negligible and not modeled here.

ATEEEEIEANUETMERIIOFE , 5181 5. 970 12 v, RENBERATIRNE , 125°CREMNERAGEENER
XF TREIME—EAbIRE | ERAET AR

In order to achieve the power dissipation specified in the absolute maximum specification, it is imperative that pins 5,
9, and 12 have ground planes connected to them. As long as the maximum power specification is not exceeded, the
only other limitation to the amount of power one can dissipate is the absolute maximum junction temperature
specification of 125°C. The junction temperatures can be calculated with the following equations:

Ti =R s + 6sn) + Ta

Tio = Po (Bo912 + B5,120) + Ta

Hrp P =i\ ICAINER , P, =HitH ICHYTH=E, HF0:aF100, 124 BURT PCB ABFISIAR . BEULAIRER ZRECli IEEUE
. B, HEERNERSHS RN TAR:

Where P; = power into input IC and P, = power into output IC. Since 855 and 65,4 are dependent on PCB layout
and airflow, their exact number may not be available. Therefore, a more accurate method of calculating the
junction temperature is with the following equations:

Ti = PBis + Tes

Tjo = P0909,12 + Tpo, 12

PR, IXEENTUTEEFIF ACPL-330J(AT) £%0%45 B EROAEEENES ) 5 #0515 9. 12 A9RE.
These equations, however, require that the pin 5 and pins 9, 12 temperatures be measured with a thermal couple on
the pin at the ACPL-330J(AT) package edge.

WNERE 41 pERIMTTRLGES T 125°C, NINAERETFAME NUESIH 9 # 12 N5 MER(EHRN%) , LUEEREH
ith TSR,

If the calculated junction temperatures for the thermal model in Figure 41 is higher than 125°C, the pin temperature for
pins 9 and 12 should be measured (at the package edge) under worst case operating environment for a more accurate
estimate of the junction temperatures.

Tji Tio

O = 60°CW Big,12=30°CW

Tes, 12

Tp1
eu=su°cm*\zlz\ fg B9, 120 = 50°C/W*
Ta

Figure 41 ACPL-330J(AT) thermal model
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T =HINi% IC R955R

T; =junction temperature of input side IC Tj, =#itHim IC FL5E

Tjo =junction temperature of output side IC Tps =$J2E11455 ) 5 ASEE

Tes = pin 5 temperature at package edge Tpo, =$32E10%55 |j#) 9 F0 12 HSERE

Trg2 = pin 9 and 12 temperature at package edge ;s =i \if IC 3|5 5 HOHBE

65 = input side ICto pin 5 thermal resistance 6,912 =%tk IC 5 |§) 9 70 12 A9HE

Bo912 = output side ICto pin 9 and 12 thermal resistance 654 =5 |B) 5 FEFE

B:a = pin 5 to ambient thermal resistance 69124 =3 |i 9 0 12 FNEHGH

69124 = pin 9 and 12 to ambient thermal resistance

A RRAI8sA F160, 124 (EIEFRTFSINAER PCB 70/, 1REE PCB fE/SitiER , ZERTREENERD 2 5.

*The Bsa and 69124 values shown here are for PCB layouts with reasonable air flow. This value may increase or decrease bya factor of
2 depending on PCB layout or airflow.

YMZR~T Outline Dimensions

SOP16

7.50+0.30

i

0.20+0.10
0.20+0.12

3.50+£0.30
—T
T
I
I
I
1
I
I
—

—=t

1036020

Min. 0.40
-———————

Jo 1 ]
.

ARARAAARA

HEEEEEED
%

BA{7 Unit: mm

#INIER/HB Land Pattern Dimensions

1.27
{——

'
1.435 - " S
*_J[iEL{HiH gty | T
|
|

N

\ | | 9.928
i i
||

b adbedd

B3] Unit: mm
T FEFRIEE.,
Note : The picture above is the front view of the product.
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BliREEEHZE Solder Reflow Profile,

o
2
o Tr-5°C T Te
=
s T
A Tsmax
= tp
8
g Ts "
2 ts
)
£
2
[al)
25
—_— >
Time (s)
e ws Ve =AE (s
Item Symbol Min. Max. Unit
TREE
Preheat Temperature Ts 150 200 c
Foad1E
Preheat Time ts 60 120 s
FhBER
TR 3 °C/s
Ramp-Up Rate (T, to Tp) - -
by =N=|
AIRERE T 217 °C
Liquidus Temperature
REEF T
Time Above T, t 60 150 s
IHERE
Peak Temperature Tr - 260 C
Tc 7 (Te-5)F0 Tp ZIEAYATIE)
. . . t 30 s
Time During Which Tc Is Between (Tp-5) and T -
s
TRIRER 6 °C/s
Ramp-down Rate(Tp to Ty) - -

T EVERTTASREARESM FEHTEIRIE | RSB =R,

Note : Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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BIERBEZE Wave Soldering Profile
'

300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
g
200—
]
4
2 150
2 100
#+— Preheat zone
50 — 25 to 140°C

25°C

T T T T T T 1 e
0 30 &0 90 120 150 180 210 240
Time (sec)

F I I8#I24E Soldering with hand soldering iron

A FTIRKIFNATRRETHRUL ;
Hand soldering iron is only used for product rework or sample testing;
B. FIISHHISEESK : JBEE 360°C + 5°C, BJiE)<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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SEMICONDUCTOR AC P L' 3 3 OJ (AT)
2% Packing
n jCE3R Summary table
HERX|  aRs BYE | aNE W BANE FRERLIIIS 2E 8 (ETIB) A =T
Reel o N . . — BmzS 50 N
SOPI6 | (330mm sz | SSOFVER| 2 B/E | SE/E | 450°390°0.Imm| 340°340°75 mm 650'375°365mm o ) o A
Package . Quantity | Quantity Quantity | Antistatic Bag S Carton
Type Packing Form per Reel | per Box | per Carton|  Specification Box Specification Specification i
Leave 50 Spaces at
Reel 850 5 8 the beginning and
sopie | (#330mmBlue) |l | reels/box| boxes/ctn | 450°390°0.1mm | 340°340<75 mm| 650+375"365mm i:g Spaces at the
n fREEE Tape & Reel
1) B5H&E: 850 R,
Qty/reel : 850pcs.
2) BfEEE - 13600 R,
Qty/ctn : 13600pcs.
3) RNEE: BR2AE.
Inner packing : 2 reels/box.
4) 7RE[E Schematic
S
o
5 (P1)16+0.1 (Po) 4+0.1 (P2) 2+0.1 (Do)1.55° 08
N {TY22002
5 0000000 do00o0b000FO 00
=]
+
I ‘i |
b o -
s ' T T
= | . / !
(D1)®1.55+0.1,/
BB Unit : mm
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i W Attention

w BEFIEURMTOARRE . T 5. ThREsRIt , (REBLLSMH EAINFIBA S ITIEN,
AQTE continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
n FETT RIS EER , REAYERNAFE RIS BRAMSBNEERRRAE.
Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
 TFEESTRERZEMRNRE/ZETK , BERREHNNVEEAR.
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
n SEERTEE SE" NAR, FEERIIIEEAR.
When requiring a device for any " specific” application, please contact our sales in advice.
w T HPRIANAEEEED , WIERBREHA],

If you have any questions about the contents of the document, please contact us.
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