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ANQTE AT332)

iR Description

AT332) EBE— AlGaAs LED, LED SEAINREHRAISEAMBEIFRE. AT332) IFEEGIRNEBHEEHIE
RN AAFAYTHER IGBTs #1 MOSFETs, IXLLSERHEE SRR ENERERIFEESEERNMEESE
1200 V #0 150 A B9 IGBTs, XFESINERERA IGBTs , AT332) Al FHFIKEIH S EeH4195kaY IGBTs | JiRIKzEN
B8, AT332) B4 EEIE Viorm=1230Vpeak.

The AT332) contains a AlGaAs LED. The LED is optically coupled to an integrated circuit with a power output
stage. AT332J 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 1200 V and 150 A. For IGBTs with higher ratings, the AT332J can be used to
drive a discrete power stage which drives the IGBT gate. The AT332J has an insulation voltage of Viopy =
1230VPEAK.

¥4 Features
= BEXEHIEEER: 2.5A

2.5A maximum peak output current
» B/NEIHIEERRR: 2.0A
2.0A minximum peak output current
« RAEEIEIR: 250ns
250ns maximum propagation delay
« TEFEMTN
Desaturation Detection
o OKEPTHU
Miller clamping
o L7ABOREDHNL , ZBIAFRRS DI Vee FE1E
1.7A Miller Clamp, clamp pin short to Vg if not used
o HEEHXEMERP (UVLO)
Under Voltage Lock-Out Protection (UVLO) with Hysteresis
» BENFREBRSERIR
Open Collector Isolated fault feedback
« SO-16 £
Available in SO-16 package
= 100ns &xKBKEELRE (PWD)
100ns maximum pulse width distortion (PWD)
« B/NHEIDHIEL(CMR) - 50kV/us (Veu = 1500V)
50kV/us minimum common mode rejection (CMR) at Vcy = 1500V
o BRAMEBETR lccmay< 4.5mA
Iecmaxy < 4.5mA maximum supply current
= Ve IT{EEE: 15V ~ 30V
Wide V¢ operating range: 15V to 30 V
« T{ERE: -40°C ~ +110°C
Operating Temperature: -40°C to +110°C
« IGBT #Rkhf
"Soft” IGBT Turn-off
« f§E AEC-QL01 FRUTE
Meet AEC-Q101 vehicle regulation level standard
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- TEMRERE

Safety and regulatory approvals

—CQCIAME : GB4943.1-2022 (#%S : CQC22001352993)
CQC approved: GB 4943.1-2022 ( NO: CQC22001352993)

—ULIAIE: ULLI577@RS : UL-US-2236520-0)
UL approved: UL1577 ( NO: UL-US-2236520-0)

—VDE iAiE : DIN EN IEC 60747-5-5 (VDE 0884-5): 2021-10; EN IEC 60747-5-5: 2020 (45 : 40051490)
VDE approved: DIN EN IEC 60747-5-5 (VDE 0884-5): 2021-10; EN IEC 60747-5-5: 2020 ( NO: 40051490)

EZ A Applications

« [RESEY IGBT S fREELThE MOSFET RIMRIKSN
Isolated IGBT/ Power MOSFET gate drive
« RMFBERITHEBEIRENEE
AC and brushless DC motor drives
» TAl¥ErEs
Industrial inverter
* REHTEER
Uninterruptible Power Supply (UPS)

HEM/REE Package and Schematic Diagram

Veez

ANDDE

CATHOE 3—

T
EHIELD : ?
¥m o1 ILH = Taar
| W
— %'i
FALLT =—
|

Vet

SHIELD 0 T

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




JA\}

AOTE

SEMICONDUCTOR

5|BpiR B8 Pin Description

AT332)

Ow v [
(EB L ¥ [E]
Ly vesar [0
il W [11]
[ camone va 1]
[E] anane Yo 1]
[] awone Vour [1]
& ] camvone Vo 1]
3N &S 3
Pin Symbol Description
1 Vs =P Input Ground
2 Vea IEMBINERERE (3.3V ~ 5.5V) Positive input supply voltage (3.3V to 5.5V)
Fault output. FAULT changes from a high impedance State
HmEEd, 24 DESAT BHBHAERSEEEE 7V BF , | toalogiclow output within 5 ps of the voltage on The
FAULT BlStsiH— N JFEREEFEARA=S , 7E Sus A | DESAT pin exceeding an internal reference voltage of 7V.
3 FAULT | FAULT BMSMESIRIASEEZSR—NBISERET. 7 | FAULT outputis an open collector which allows the FAULT
[E—EERRAE AN FAULT BILL "% iBiEEga—a | outputs from all AT332J in a circuit to be connected
BT R, togetherina “wired OR" forming a single fault bus for inter
facing directly to the micro-controller.
4 Vs RN Input Ground
5 | CATHODE | Btk Cathode
6 ANODE | Btk Anode
7 ANODE | Btk Anode
8 | CATHODE | Btk Cathode
9 Vee HIHEEIREE Output supply voltage.
10 Veave | KEDFH{Z Miller clamp
1 Vour MR =R E Gate drive voltage output
12 Ve HtHEEIRE)E. Output supply voltage.
13 Ve IEMEHEEIREE Positive output supply voltage
Desaturation voltage input. When the voltage on DESAT
14 DESAT ?’cﬁlﬁﬂfﬁjﬁﬁ)\a IB. = DESAT EH%E\E f BT S exceeds an internal reference voltage of 6.5V while the IGBT
IBATBIPRESERIE 6.5V Y, SIREIIRIEE is on, FAULT output is changed from a high impedance state
Sus IMEPEIREAEZERL— MEIB(RFE T to a logic low state within 5 ps.
LED anode. This pin must be left unconnected for
15 Vieo LED BEf, 797 PRIEXUERITEE . LS IBWIRERSS guaranteed data sheet performance. (For optical coupling
TEE. (NAETSENL) testing only)
16 Ve IBR(IGBT R5HR)HEBIREE Common (IGBT emitter) output supply voltage.
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FRESH®EMNU Order Code

AT 332) -UNY - W (V) (Z2)

@ @ ® @ 6 ® @
@ ABMFE Company Code (AT: B4 Aote)
@ F=EZ%! Product Series (332J: 332))
@ HELRZR Lead Frame ( Cu: §@1EZE Copper)
@ HRE2SE! Epoxy ( H: 7opg Halogen-free, L: Hx/7 s Halogen/Lead-free)
® %R Package (S: SOP)
® BT IEEESEE Device Operating Temperature Range (45%BEEEEEZH Special Range or None)
@ REBxNFEARAD Internal Supplementary Code (#i=Ei&ZH Number or None)

ED= {58 Marking Information

- Epgeep AN SlERiERRER LOGO
“Ai - denotes LOGO - an N
EN==eh Y {REREEH © A2018), B(2019), C(2020) ... ... ﬂ ] 1 | | r | H

“Y" denotes YEAR : A(2018), B(2019), C(2020)).... ...
- BB WW KRS &
"WW" denotes Week' s number 332J
- ENFrh UE" (REPIERAD YWWEH
"E" denotes Internal code o
- BTEFHEY "H KL=, MATmEx/THi, 1 T o T T
stz Toooooo

In the second line, “H” denotes Halogen-free, when the
product has halogen/lead-free, leave this blank.
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HEMBMER Insulation and Safety related specifications

mE o= | B =E
Rem Symbol Value Unit Note
— WASRESHS | ARSI
c Dist L 83 mm Measured from input terminals to output terminals,
reepage Listance shortest distance path along body.
i MNEINRE L, B SRaEE
a - Dist: L 83 mm Measured from input terminals to output terminals,
earance Histance shortest distance through air.
HERIERg DTI 05 o REREIRNEE Z BRI
Insulation Thickness ’ Insulation thickness between emitter and detector.
B V 1500 V, IEC/EN/DIN EN60747-5-5
Maximum Working Insulation Voltage 1oRM peak /EN/ e
AR V 8000 V, IEC/EN/DIN EN60747-5-5
Highest Allowable Overvoltage fom peak /EN/ e
PREEEE .
Isolation Voltage Viso 5000 Vims For 1 minute.
1% PR £ ¥ Absolute Maximum Ratings
L o= BME Bkl B
Parameter Symbol Min Max Unit
ERRE T
Storage Temperature s -55 +125
TEMERE .
Operating Temperature Ta -40 +110 c
ICE5R
-4
Output IC Junction Temperature E 0 15
B ERER
Peak Output Current Tor 25 A
RN
Average Input Current lravo) - % mA
BHSRINEERETR
(< 1 s BKHEEE , 300pps) L0 A
Peak Transient Input Current, Iraray - ’
(<1 s pulse width, 300pps)
RIERNRBE v s v
Reverse Input Voltage R B
SIS ERER I 25 A
"High” Peak Output Current HPEA - :
RFE i IS {ERIR . 55 A
“Low” Peak Output Current OLPEAR) B ’
IEFSINFEIRFEE v 05 20 v
Positive Input Supply Voltage c ’ ’
BB H AR T 20 A
FAULT Output Current AT - ’
B o
FAULT Pin Voltage Veauir 05 Vea v
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s s /M 78| B
Parameter Symbol Min Max Unit
RN AR o5 , v
Total Output Supply Voltage Veer- Ve '
FREERERE(Tr 290°C) o 05 20 v
Total Output Supply Voltage '
I IR E
iR (Ve - Vee) -05 15 v
Negative Output Supply Voltage
IEfHH ERIRERE
- -0. Vv
Positive Output Supply Voltage Veez- V) 0> 30
S e e T e A
Gate Drive Output Voltage Voreo 03 Vea v
37 EEEZt
FHIE u.lt. o T ) 17 A
Peak Clamping Sinking Current
SKENEHS |FIFB &
Miller Clamping Pin Voltage Vetamp 05 Veea v
DESAT EB[&
DESAT Voltage Voesar Ve Ver10 v
IC#H)
ML T Po - 600 mwW
Output IC Power Dissipation
ICHINII#E
’ o P i 150 MW
Input IC Power Dissipation
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AT332)

EEFRNBRESKRHE Recommended Operating Conditions

e ws VI ok P
Parameter Symbol Min Max Unit
IERE ]
Operating Temperature Ta -40 +110 C
BINFBIE (OFF)
. \
Input Voltage (OFF) Vrorn 0 0.8
BT (ON)
7 1
Input Current (ON) Iron) 6 mA
R FERFRE
- 15 30 Vv
Total Output Supply Voltage (Veez - Ver)
Thig) JEES R
J\mﬂ:‘l.EEIEEEE Ve - Ve 05 B §
Negative Output Supply Voltage
IEm R E
-V -0.5 - (Ve - V, A
Positive Output Supply Voltage (Veez- Vo) 30 - (Ve - Ver)

7= G151 € ¥ Electro- optical Characteristics

BRI |
FIESMA.

HABENEEE Ta=25°C, Vecz - Vee =30V, Ve - Ve = 0V UIE ;

FrE RIS/ BRI B IR

Unless otherwise noted, all typical values at Ty =25°C, Vccz - Vee = 30V, Ve - Ve = 0V; All Minimum/Maximum

specifications are at Recommended Operating Conditions.

| s &t B o) X By | &
Parameter Symbol Condition Min. Typ. Max. Unit Note
s Z iR BT Traur = 1LIMA, Ve = 5.5V _ 0.1 04 v -
FAULT Logic Low Output VrauLt o
Voltage IFAULT= 11mA, Vcc1 =33V - 0.1 04 \ _
HIEZEEmEHRR Veaur = 5.5V, Vea = 5.5V ; 0.02 0.5 pA -
FAULT Logic High Output TrauLTH
Current genia P Veaurr = 3.3V, Vear = 3.3V _ 0.002 03 PA .
SRR Vo = Vc2— 4 -0.5 -15 - A
I_J%:FKﬁJII:H%I)IL Ton [¢] cc2 2421
High Level Output Current Vo = Vce2—15 -2.0 - - A
(KRR L Vo=V + 25 0.5 15 _ A 3527
Low Level Output Current ' Vo= Vg + 15 2.0 - - A "
EPE S TMIRFE S LR
Low Level Output Current Lot Vour- Vee = 14V 20 140 230 mA ,
During Fault Condition
SFEEHAEE
=- -0. -0. \ 46,23
High Level Output Voltage Vou lo= -650uA Vec03 Vec01 B
{REE Rt
V, = 017 0.5 \ 5724
Low Level Output Voltage o lo=100mA -
SHIIRERERE
Clamp Pin Threshold Viclamp - _ - 25 Vv -
Voltage
{IREE T EHAEE T
Clamp Low Level o Vo = Vg + 2.5 0.5 11 ; A 8
Sinking Current
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AT332)

oY s & B sl BX Ry | &
Parameter Symbol Condition Min Typ. Max. Unit Note
SR FEIRER
= 24 4.5
High Level Supply Current lec lo = 0mA - mA 910
NzzN 2% 25, 26
KB EBIRER R . Io = OmA B 24 4.5 mA
Low Level Supply Current
REHESFEAFTHERER
Blanking Capacitor e Voesar = 2V -0.13 -0.24 -0.33 mA 11, 27
Charging Current
IRIEHB AR
Blanking Capacitor Iosche Vpesar = 7.0V 10 30 B mA 28
Discharge Current
DESAT (&
- - . . \ 12
DESAT Threshold Vpesat Vcez-Ve >Vuvio 6 6.5 7.5
UVLO & Vuvio+ F=10mA, Vo>5V 10.5 116 125 \ -
UVLO Threshold Vuvio- =10mA, Vo<5V 9.2 10.3 111 \Y -
UVLO iBi% (Vuvios - 13 v
UVLO Hysteresis Vuvio-) ) i ' . ]
HRESHMNEERR
Threshold Input Current Irn Io =0mA, Vo >5V _ 2.0 5.0 mA -
Low to High
HSEHRAYRNSRIERE
Threshold Input Voltage Vene Io=0mA Vo <5V 0.8 - - Vv -
High to Low
BWANIEMEE
= 12 1 1 \ -
Input Forward Voltage Ve = 10mA 6 %
IERNFEERSERERE
Temperature Coefficient of AVi/AT, - _ -13 . mV/°C -
Input Forward Voltage
AN EREE
Input Reverse Bwr I =10A 5 R \ -
Breakdown Voltage
IANGERS
MNBE . Cin f=1MHz, Ve = OV _ 70 . pF -
Input Capacitance
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FF X ## Switching Specifications

BRAERBIREE , HEYENEMEE Ta=25C, Veez - Vee =30V, Ve - Ve = 0V UG ; FTBRIER/IVERAIISBERHE
FIEEM.

Unless otherwise noted, all typical values at Ty =25°C, Ve, - Vee = 30V, Ve - Vie = 0V; All Minimum/Maximum
specifications are at Recommended Operating Conditions.

f s &t B 0y 7N Ay %
Parameter Symbol Condition Min. Typ. Max. Unit Note

SR AMEREERAT A
Propagation Delay Time to toun
High Output Level 11314,

151629
{IRFE i H A& AR A A)
Propagation Delay Time to trHL 50 180 250 ns
Low Output Level

50 180 250 ns

PREEELE Rg=10Q, Cg = 10nF,
Pulse Width Distortion f=10kHz

(IR PR SEZ SR Duty Cycle = 50%,
EE?E IF = 10mA, Vccz =30V

Propagation Delay Difference Poo -100 . 100 ns -
Between Any Two Parts or
Channels
EFtadiE
Rise Time
TPERTIE]
Fall Time
DESAT Et£3| VO fEZE 90%2|a
BHEE VO &2 90%Z A Corsnr = 100pF, Rg = 100, 17,30

AUREIRAYIE] toESAT (90%) ; 0.25 0.5 ys 35
DESAT Sense to 90% VO Delay Cg =10nF, Vee, = 30V

t 50 ns

tr 50 ns

DESAT | VO f&= 10%2 |8 18,19
\ ﬂi’é] 3 6 8 Corsar = 100pF, Rg = 100
HYZEIRAIE) DESAT (10%) _ 2 3 bs 20,30

DESAT Sense to 10% VO Delay Cg = 10nF, Vee = 30V 35

DESAT Bl E MR IR E S
HASZEIRATIE]

DESAT Sense to Low Level
FAULT Signal Delay

DESAT 5% DESAT {EeE(E

Coesar = 100pF, R = 2.1kQ,
toesat raun | Cr = Open, Rg =10 Q, ; 0.25 0.5 uis 30,35
Cg =10nF, Ve =30V

Cobesar = 100pF, R = 2.1kQ),

FEIEIRATIE)

t = = _ 0.25 i s 30,35
DESAT Sense to DESAT Low pesaTeow | Rg =100, Cg = 10nF, v
Propagation Delay Ve =30V
DESAT HINEESHTA)

t - 5 15 i < 35
DESAT Input Mute RESET(MUT® u

ﬁ‘:grz_ﬁ? MEAY E\\E‘

?E%IE{“’ SENZEEETAGERR Corser = 100pF, R = 21400

t = = - 1 2.0 S .
RESET to High Level FAULT ResT(FAULD | Rg =10 Q, Cg = 10nF, v
Signal Delay Vea =55V, Ve, =30V
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AT332)

E s i+ B my BX | My &
Parameter Symbol Condition Min. Typ. Max | Unit | Note
Ta = 25°C, Ir = 10mA
Vem = 1500V, Ve =30V, 15 25 _
SRR R HEHEIBE D Re= 2.1kQ, Cr = 15pF 3132
Output High Level Common ICM| Ta = 25°C.L = 10mA kV/us 3334
Mode Transient Immunity Vew= 1500V, Ve = 30V, 50 60 B
Re= Zle, Cr=1nF
TA = 25°C, VF = OV
VCM =1500 V, Vccz = 3OV, 15 25 _
RER S AR IS Re= 2.1kQ, C; = 15pF 3132
Output Low Level Common ICM| Ty = 25°C, Ve =0V kV/us 3334
Mode Transient Immunity Ve = 1500V, Veey = 30V, 50 60 )
Re=2.1kQ, Cr = 1nF
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BAB B £ Typical Characteristics Curves

Fig.1 Vour Propagation Delay Waveforms Fig.2 Output High Current vs. Ambient Temperature
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Fig.3 Output Low Current vs. Ambient Temperature
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Fig.5 Output Low Voltage vs. Ambient Temperature
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Fig.4 High Output Voltage Drop vs. Ambient Temperature
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Fig.7 Low Output Voltage vs. Output Low Current
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Fig.9 Output Supply Current vs. Ambient Temperature
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Fig.11 Blanking Capacitor Charging Current vs. Ambient
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Fig.8 Clamp Low Level Sinking Current vs. Ambient Temperature
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Fig.10 Output Supply Current vs. Output Supply Voltage
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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 Fig.20 DESAT Sense to 10% Vo Delay vs. Load Capacitance
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X EBERE Test Circuits Diagrams

Figure 21. Ioy Pulsed Test Circuit Figure 22. I, Pulsed Test Circuit
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Figure 23. Vou Pulsed Test Circuit Figure 24. Vo Pulsed Test Circuit
I_T._.. A My E E L L] E
E Ve i E E Yoo | E
(N Lo oesar [WH—— e ) g oesaT [T——  ame |
v TN £y S— . w5}
o0m
[ cammane v 12— =] caminoe g | — GD
Van
» W
5] ancoe Var {111 e | W ] awome Vaa 01 I;IE:: 0y
i -
; 1D—| T | AMOCE Ve [0 GD -|-551|.A ] mioee ¥ |2 — '|' (-)
( 51
L2] camone tmpa z ) [ camance Vu [ 5} :
Figure 25. Iccon Test Circuit Figure 26.Icc Test Circit
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Figure 27.1chs Pulsed Test Circuit Figure 28. Ipscs Test Circuit
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Figure 29. Tpin, Toww, Tr, Tr, Test Circuit Figure 30. Toesar Fault Test Circuit
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Figure 31. CMR Test Circuit LED2 Off Figure 32. CMR Test Circuit LED2 On
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Figure 33. CMR Test Circuit LED1 On Figure 34. CMR Test Circuit LED1 Off
] [ L Oy
- . A e L] T ru. - g
e o st [T} .,.,..?41 mn o [T
S I A il ot “Tlgl oo x
e L] cmoe vl o B s o[TH o
B B
| oo N E'——[—w.— tne | ={7] e I i i
o l- 7] senee proeeny T ::_[ T
UL 1] Vo [ 1 F =3 -E b Yo :B_ =
L] e (NN, I 7,{, {i] o [, I | 4
nr = = | o8 e e a1
@ @
I"-Ql | !

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




ANQTE AT332)

K B {§ B Application Information
1. =RMiR¥EA Product Overview Description

AT332) EBEERNIIREHISEM . BxE. REE IGBT/MOSFET MitkIXhEEEE SEERIFFI R IR T AT
EME— SO-16 Hixrh, BIFRKEHMUINAEHR T XS MM AP ARMRIRaINER . FRiFsENIR=EERE
BRI BB ARR, SRR HKAIIRE 150A/1200V § IGBTs, BiEAZBIHEE R AR EHBIE(E T s HI280
IGBT ZBRIMEHEIER , R ARFRNREREIFEANHRBEETET , XELWBIRAFIEMMERF XN AFRE
W, i IC 7 IGBT R BEMRIFLASG ILS BRI ERIA , SRR ARMIZFIRRA T - 2RBIEERASR
IRES. WE "AM” B, UVLO Ml HBEFREE , LAFGLE IGBT HIUMiRIRSIBEAR B, Xkl IGBT
MR =R SRS EIIRMNRAMREAT SN | MABINAE. ARMSERNS IR,

The AT332J 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 the
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 optical 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 reliability of a motor drive without the cost, size, and complexity of a
discrete design.

ER—H% SO-16 IR TR MRS IREMA N ERBE , REHBAEHRBE, BHDREMRICFEE. Bttt
MEE IC RABE BiICMOS/I% DMOS TZigit#liE. a1 LED1 firx , EXEEHNERITMERERI IREHES. W
LED2 fim , TEUESHRREREEERSERSHRIRGES.

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.

HFIEFRET , LEDL BiUfREmtites IC BR%H) IGBT [tk , LED2 (RSXHE, ZieNZ) IGBT Hp&ht , bialzs
ICSZBOFHA "8 XM, LARNEA975E0% IGBT ERIERES , LUBRRNAYSEXS IGBT FAERERIA. i, ZEIRIES
®id LED2 EmEENiG , SOEFRMESIIREHRAGESEN . BiRtERFHRESEAuTFIR 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.

LHEHAE, @RS AT332) BIHREFES | REMEUVLO)IRERIRELE IGBT ik B EABAIIR. —BERHLTS
BSPIRES . AT332) B DESAT (VeptMIZhEERS1RME IGBT £RiF.  [ELL , UVLO 70 DESAT iR I(E, 79 IGBT {RHHEER
.

During power-up, the Under Voltage Lockout (UVLO) feature prevents the application of insufficient gate voltage to
the IGBT, by forcing the AT332)" s output low. Once the output is in the high state, the DESAT (Vc) detection feature
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of the AT332J provides IGBT protection. Thus, UVLO and DESAT work in conjunction to provide constant IGBT
protection.

2. ¥ FIEBEE Recommended Application Circuit

AT332) BEE— LED A=A — M HIREErEREEmY | @RT "8 BERRNA. E 35 ArraGEFi AEg
SR T{ER AT332) fUEaRIiRIREIEBE., TENMABEX IGBT Uiks). [EH, Sti&ERT MOSFET. #RiE MOSFET =k
IGBT MitRBHEERK , R ARATRERRIEEE Ve BIRFRERIT IGBT, #i Vec = 17.5V, 33T MOSFET , #iY Vec=
12.5V),

The AT332J 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
AT332J. 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¢ supply voltage (Recommended
Vce = 17.5V for IGBT and 12.5V for MOSFET).

PNEEIRSIREE (0.1 p )FEFFRBFNEMERS KRR, BTREERGESEE . —MNIRERGCmABIFRES T .
IRIEWRE B L IBFI —IRE Doesar ( 600V/ 1200V) . tAETF 75ns(%0 ERA34-10)FIEEE Caank EELFEAE N EBERAYLEIMER
BB, MRFEEE Re AT RRHEIMRFTRERST .  Frizhl IGBT SERBIREBERN EFF TR, FEEBREERLHRE—E
TR EHiEERR Rr (2.1kQ)F1— 1000pF AYIEIREBE Cr,  Vour HitlimAY 47kQTHIFBME Reu-nown ,  ATIREA—NEITRUEYSER
SFHEIHEBE(Von), FEXFIRAF , SNFIEEHE IGBT W TF—NMHBESKHMESAAT .  IGBT [ JIRaNEEIGXNT.

The two supply bypass capacitors (0.1 p F) 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 Dpesar 600V/1200V fast recovery type, tr below 75ns (e.g. ERA34-10) and capacitor Cgiank are necessary external
components for the fault detection circuitry. The gate resistor Rg 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 Rr (2.1k Q) and
a 1000pfF filtering capacitor, Cr. A 47k Q pull down resistor Reu-pown 0N Vour provides a predictable high level output
voltage (Von). In this application, the IGBT gate driver will shut down 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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B{EMIR Description of Operation
1. IEMM{E Normal Operation

IERT{EHAIE) , AT332) A9 Vour FREIAN LED EEit Ir (SIBD 5. 6. 7 F0 8)izHl , IGBT £EFEMRk-R5IRFEEEIY DESAT iz,
FAULT imtgti SFEF. 20E 36,

During normal operation, Vour of the AT332J is controlled by input LED current I¢ (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. WM& Fault Condition

DESAT 3|jists IGBT B9 Vee[ERE. 24 IGBT FF/SRY, DESAT 3|MIERIEBERRIT 6.5V, Vour HEHMERT , LASTH

“BROKM . BIIEHINTERY di/dt FURNEE.  FEREIERIEE I RERIREE , BRERERMRT FAULT ini (RS
. EREHERRE.

The DESAT pin monitors the IGBT Vcevoltage. When the voltage on the DESAT pin exceeds 6.5 V while the IGBT is on,

Vour is slowly brought low in order to “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. #AEM A Fault Reset

—BENEEE , WHSE Sus (RIME) AR, ERMEE . LED BB GESEHEHRRE . ILIREBET KT
IGBT, #FEIRZSHEHE Sus (&/)N) =RRJIEERIT—IR LED FEREM. WE 36.

Once fault is detected, the output will be muted for 5 ps (minimum). All input LED signals will be ignored during the
mute period to allow the driver to completely soft shut-down the IGBT. The fault mechanism can be reset by the next

LED turn-on after the 5us (minimum) mute time. See Figure 36.

Figure 36. Fault Timing diagram
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4. His% Output Control

AT332)

AT332) B9 ERS (Vour #0 FAULT)A I, UVLO F0—M&MZIAY IGBT Desat FUEEHFEREH]. —B UVLO RIPIREE

i&(Vee2 - VE > Vuwo) |

UVLO Ih&ERIRS TAELABRRIEERT IGBT £RIF,
The outputs (Vour and FAULT) of the AT332J are controlled by the combination of I, UVLO and a detected IGBT
Desat condition. Once UVLO is not active (Vccz - Ve > Vuwio), Vour is allowed to go high, and the DESAT (Pin14)

detection feature of the AT332J will be the primary source of IGBT protection. Once Vcc; is increased from 0V to

Vour S AR H SR , AT332) Y DESAT #NIhREIER 9 IGBT {(RIPHFEFE, —B
Veea M OV 008 Vovios LA L, DESAT 1S4 EE&1E(ERR , BEZI Ve < Vuvio-.

ELLt, AT332J §9 DESAT (Pin 14)&IFN

above Vyvio+, DESAT will remain functional until Vccz is decreased below Vyyio-. Thus, the DESAT detection and

UVLO features of the AT332J work in conjunction to ensure constant IGBT protection.

DESAT #JiR% et

k UVLO (Vc-Ve) DESAT Functi FAULT Outout Vour
S8 B T = fi&
ON Active Not Active High Low
=5t To3) B (DESAT H1fE) R(HEE) {9
ON Not Active Active (with DESAT fault) Low (FAULT) Low
= vl BT DESAT H%) = (B TCHE) =
ON Not Active Active (no DESAT fault) High (or no fault) High
P BH TS = {9
OFF Active Not Active High Low
E il TR T = {9
OFF Not Active Not Active High Low

5. MMM AKBRLRI Desaturation Detection and High Current Protection

AT332) BRTRBEE., KERALHKMSE. AANBHZENSELRES. [GBT BN, XAk —EiRREadta
FERHESRIREMEI— 16 SIMEEFRIRE.

The AT332]J 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 shut down, and an optically isolated

fault status feedback signal into a single 16-pin surface mount package.

AT332) pHiEr N5 A RIBE 5N IGBT AYIEFN (SREEHR) EBIESCINRY , FHAESEREEBITTERIER LR SRR
B, MR B SRR IGBT FEIKSRBAIKREIR , BILFERIMERIERE. EREFEARIBIAMEKFEZAY ,
15 IGBT Xitfr, 7% IGBT XHUIRSHAE) , HOStQNEBIRARY . LABSLEFAERER "H8&" 55,

The fault detection method, which is adopted in the AT332J, 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 slowly 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.

WMRINEEF/AAVEIREENER , RANE IGBT BRLLIERBMNERRFAREERN . BRUNEMRIRDEERE
ZXEERS IGBT SR i@ , WixmiEBAN. B ERNESEBIREE , AT332) RIEEMRIKIBERERIER Tae
PRI IGBT p9T0#E, EIBIMENFES — N EILYHMAE RIS IGBT FINFENER , SRR — MIBRBRERTTNR
2TFIEEBRARRENTTE. Bt , FAFEEITRIOIRRRERFRF 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 AT332J limits the power dissipation in the
IGBT even with insufficient gate drive voltage. Another more subtle advantage of the desaturation detection method

www.aotesemi.com
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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. BMERAET IGBT (JiRk "#k" XM Slow IGBT Gate Discharge during Fault Condition

SEMEIRIGAEFERT ,  AT332) HIRKAIMNER-FES FHEMISTHE . LURAE IGBT "#R" XM, %284k IGBT HiMR4EISH
B, LBGERERARERY , XMBUSES LB ERIMERIRIERE. EEIEXMHAE , Kot TR R
XU, BREEHBERE Vee+2V EIT , IR RS IGBT MitRHAZE Ve,

When a desaturation fault is detected, a weak pull-down device in the AT332J output drive stage will turn on to

‘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 Vee + 2 Volts, at which time the large pull down

device clamps the IGBT gate to V.
7. DESAT #fiikMAJ{E DESAT Fault Detection Blanking Time

IGBT Ff=5/5 , DESAT HfRta B ER ARSI —FRATE) ,  LAEERFEARFBIEPEZE DESAT BELAT. XERRJIEFRA
DESAT jHichd[A) , EHPEB DESAT FeEBERiAt.  DESAT FEIEEHEFNINGE DESAT FASHEH.

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.

i BB EIRIEIMNBEE S (Corank) . BFEEMEERE (Voesar)F] DESAT FREEE R (Icne)itESE . BP teiank = Caank X
Voesar/ Icne. IETFRY 100pF EBRAVIRICIEFSAYIELS 100pF * 6.5V/240uA =2.7 psec,

The nominal blanking time is calculated in terms of external capacitance (Cgiank), FAULT threshold voltage (Voesar),
and DESAT charge current (Ichc) as teiank = Caiank X Voesat/ Ichg . The nominal blanking time with the recommended
100pF capacitor is 100pF * 6.5V / 240uA = 2.7 psec.

ALARMEBRBSERAEEREE , BERZNER/NT 100pF WS, EiCHRAIEER AT332) MR DESAT tifiX
SHIFNRIKATE. MR IGBT FENER , SBERMAFRZESHBEIRERIRAER) , WICKHERISELRLD
3 us EEsl. MR IGBT FEZE , SRRFAIAFRZESHEBIFRERGIRNER) , BT DESAT —IRENSFEHEKSE
B, WRARESAKINR, #F 100pF BASRMHEBIHERLUERN K Z 40N RS ST E,

The capacitance value can be scaled slightly to adjust the blanking time, though a value smaller than 100pF is not
recommended. This nominal blanking time represents the longest time it will take for the AT332J to respond to a
DESAT fault condition. If the IGBT is turned on while the collector and emitter are shorted to the supply rails
(switching into a short), the soft shut-down sequence will begin after approximately 3 psec. 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.

8. RE@# Under Voltage Lockout

AT332) RIEASI(UVLO)INEESTERSLE FERHAIEIE IGBT #tREBEAEMsRE AT332) HIHKEBF, IGBTs BEHRE I5VH
MR B ESRIREEAEN Ve (SB)BE. BEEMRBEET 13VE, V(SB)REIEIEN, AEEERERENER
T. EMHREBEIFREEIRT 10V)ET , IGBT AlgesTIEEL&MX , FHiluiidHh, REEMIEBERV)ARE . UVLO
e SR Him I, —B Ve #81d Vuvio+ (IEM UVLO fE) , UVLO SHUBMSHER . RIFsHRAmAN S ST
@i, = Ve M OVUIETF Vovo)FHAFHE , DESAT (RIFEEERESTENE. BEE Ve H#—21EIN(ET Vuvos) . UVLO $H{z
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HRER. £ UVLO ISRl . DESAT (RIFELEIE. Rt , FTICHIFRREV )W, UVLO F1 DESAT EEtals
MET LR TIE , RIEEERP.

The AT332J Under Voltage Lockout (UVLO) feature is designed to prevent the application of insufficient gate voltage
to the IGBT by forcing the AT332J 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 (Vcco) is applied.
Once Ve, exceeds Vuvio- (the positive-going UVLO threshold), the UVLO clamp is released to allow the device output
to turn on in response to input signals. As Vcc, is increased from OV (at some level below Vuvio.), first the DESAT
protection circuitry becomes active. As Vcc is further increased (above Vyvio.), the UVLO clamp is released. Before the
time the UVLO clamp is released, the DESAT protection is already active. Therefore, the UVLO and DESAT Fault

detection feature work together to provide seamless protection regardless of supply voltage (Vcc).
9. KM Active Miller Clamp

KREHAAVHES dV/dt TR TEERYER , AREASHNAFILBERBIRBE. XEEE , SMREERT
VEHESITF Ve, MnistiiReEBE , ERSHAZGLHANE. ST =ik 1100mA ROKEIRSR ,  fHIZEEEEIEN Vo +2.5V,
SRR LED JaNRY ,  $HIRL.

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 Vge). The clamp voltage is Vo, +2.5V typ for a Miller

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

HibFH4 Other Recommended Components

B 35 PRI AP —MEH TR, — DESAT infRiFRME. —4 FAULT inEB&. —4 FAULT in ERIFBIRFIA
IR ENHAARIESR.

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.

Figure 37. Output pull-down resistor Figure 38. DESAT pin protection
i3 g = IR
] v Vi [ 9] v Vi [15] fotpE E
2] Feuy DESAT W] 5| Famre DESAT W
Cidw Vear E—J v Vesz
[5_| carvone Vie EQ;’ : =] carnone ¥a
oot Vo [Ty ] avoce Py B
(] awooe Vouer [ 8 = R o [} awoce Voo [T}—-— L
[ | catHone Ve III CATHODE Vi 31
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1. 91 THIEBRE Output Pull-Down Resistor

ERHABBEFEREE , AHBERME EFAE Ve, 7 3 MIREERUA. MRAHBRARSEREMEES,
HEBESE/HPRANEE EHZE Vee-3(Ver) 5 Vo ZiE. 7371«15%5::‘551_\@%:”_ Vee-3(Ver) , BWNERHE Ve Z
B —NTHIEERE Reut-oown .  LAUBEFERIH AEEFRIF=4EILA 650uA FIERR. THEEENRFEREFRNE, &
PIARIBATL Rpull-down = [Veca-3 *(Vee)l/650pA HATTEEE,

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 Vccz-3(Vee) to
Vcez within a period of several microseconds. To limit the output voltage to Vccz-3(Vee), a pull-down resistor, Rpyt-
pown between the output and Ve is recommended to sink a static current of several 650pA while the output is high.
Pull-down resistor values are dependent on the amount of positive supply and can be adjusted according to the
formula, Rpull-down = [Vccz-3 * (Vee)] / 650pA.

2. DESAT 3|Bip{Ri~s8fH DESAT Pin Protection Resistor

5 IGBTs &SR _RESFEAKNBELT “REFICIERBENBSEAREE. XIS SE DESAT 5|/ LF=4£%
AORAREBE , WRARERIFEENE . BN PEBARER. A7 BILEREEHEAS IR 1IC
BIKFE , FEBA— 100 BXUEHIEIES DESAT —iREHEK, X/ MHTERIFEEARSH3E DESAT Hi{HEL DESAT JHiSATE.
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 100 ohm 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 ¥ MEMAYEEE Capacitor on FAULT Pin for High CMR

SHFERHATEREREN , REMERTSNEREE, FAULT ftZBRERZE— 1000pF BE , ZFE
CMR 73 50kV/ps Bt , EI3RIBEBERI CMOS ISR,

Rapid common mode transients can affect the fault pin voltage while the fault output is in the high state. A 1000 pF
capacitor should be connected between the fault pin and ground to achieve adequate CMOS noise margins at the
specified CMR value of 50kV/ps.

4. FAULT 38RY_L3reBME Pull-up Resistor on FAULT Pin

FAULT 5|fIREmRF G . BIFE— LREERER—SRTES. ot SEEmtriies 5" s8ES5EM
RERRIPBIANE R, TE. ERERE—R , BREHSRRE

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.
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5. RfthaT8BA9E AIEB B (M8 LH M) Other Possible Application Circuit (Output Stage)

E.39 EERMRIKaN. SNERFHESFIEBFILNAY IGBT RE) (Voamplin AMERRS . FES Vee ER) Voampl FAMMREI—
RMEBIRE, *RRAMRIRSNAINED AT B RRER S .

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

required for negative gate drive topology.

Fig.39
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Fig.40 Large IGBT drive with negative gate drive, external booster. VCLAMP control secondary discharge path for
higher power application
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#i T Thermal Model

AT332) igitEEEIEmA ICAISIE 1. 4. 5% 8 LARML IC RISIH) 9 70 12 ##17Eeh. (BIt, BB/ Ve SIHP, AP
S| 9 #0 12) @id Efth 5 s R E A NNBNAREOIA S Z T LAZIERY , R FREIE.

The AT332)J 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.

AT IRBEIRAMEPERITIRE , S 5. 9 12 WASEMEEE, RENBEIRAIENE , 125°CRBNRALER
MIBRXITHFERE—EMIRE , SETESUTAHHE:

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:

Tii = Pi Bis + 6s4) + Ta

Tio = Po (B0912 + B9.120) + Ta

Hep P =N\ ICRIThE , Po =lath IC (IH=R, HTF6:aF060, 124BURT PCB ISR, AIREAFAGEIRERSE. Rt
BRI RERNTENUTAR:

Where Pi = power into input IC and Po = power into output IC. Since 8 sp and 09,124 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:

Tji = PiBis + Tps

Tio = PoBog12 + Tpo, 12

A, XERANFEFA AT332) HEHE5 | ERVREEKNESIM 5 #1510 9. 12 REE.
These equations, however, require that the pin 5 and pins 9, 12 temperatures be measured with a thermal couple on the

pin at the AT332J package edge.

WRE 41 FRERPOTESEST 125°C, NWENARETFRARETUESIH 9 70 12 )5 (MNEE (TEHRA%) LR EEHibGh
&R,

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.
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AT332)

T|I Tju
B =60"CW B, 12=30°CW
Tn T2
(= SO°C/W* g, 120 = S0°C/W*
T

Figure. 41 AT332J thermal model

T =8N IC R

Tji = junction temperature of input side IC
Tio =HtHiR IC NEER

Tjo = junction temperature of output side IC
Tos =S1550%55 1) 5 ROEE

Tes = pin 5 temperature at package edge

Teoo =EJHEINES ] 9 71 12 KRR
Tpe2 = pin 9 and 12 temperature at package edge

615 =HINIF IC 515 5 A9RAE

O = input side IC to pin 5 thermal resistance

0012 =HaiHir IC 5B 9 F1 12 AUFE

60912 = output side IC to pin 9 and 12 thermal resistance

B5a =5 |§0 5 FEFWE

Bsa = pin 5 to ambient thermal resistance

o124 =3 |f) 9 F1 12 INEHE

09124 = pin 9 and 12 to ambient thermal resistance
*IHARRATO:A 6o, 124 (BIEFRTSIRSERR PCB /5. 1RHE PCB
B/SiHER . ZERTRSEINEHD 2 &,
*The Bspand 09121 values shown here are for PCB layouts with

reasonable air flow. This value may increase or decrease by a
factor of 2 depending on PCB layout or airflow.
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9 2 RJ Package Dimensions

SOP16

75+03

8.763+0.3

i

e [ |
5+
1'0FE0T0
™
P

- (=}
UL Al /A
0.4i0.1_l

1.2740.12

/’!‘\

\\-I’//

10.363+ 0 .3

10.220. 15

.{_
Py

LA aannn

BT Unit: mm

BN BB Land Pattern Dimensions

BAfy7 Unit: mm

i EEIFRIEE.
Note : The picture above is the front view of the product.
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B e i Z&E Solder Reflow Profile

o
~ Tp-5°C === Te
o
H
°
é -EE L
2,
E L
L
&
2
5
2
2
[al
Time (s)
b= | = BV b 73| i
Iem Symbol Min. Max. Unit
FEE
150 200 °
Preheat Temperature Ts c
SpttE
120
Preheat Time & 60 >
SRR
FHRIEER ] ] 3 ‘s
Ramp-Up Rate (T to Tp)
3 =N=|
RS i 217 °C
Liquidus Temperature
BEEF T
Time Above T, b 60 150 s
IEERE
260 °
Peak Temperature T B ¢
T (Te-5)F0 Tp ZIEAYAT R ¢ 30 .
Time During Which Tc Is Between (Tp-5) and Tp P -
SESEER
PRI ] ] 6 ‘s
Ramp-down Rate(Tpto T))

T BENERTASRERRNERE THTEIRE | RETEBEE =R,

Note : Reflow soldering is recommended at the temperatures and times shown, no more than three times.
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il i 12 iR BE M £k B Wave Soldering Profile

A
300
260+0/-5°C Wave termperature , 10sec
250 First wave Second wave
¥
200—
o
-
2 150
2 100
+— Prehaat zone
50— 25 to 140°C

T T T T T T T
0 30 60 90 120 150 180 210 240
Time (sec)

FIBEEME Soldering with hand soldering iron

A FTIRSKIENAT - RRESHERINE ;

Hand soldering iron is only used for product rework or sample testing;
B. FISEHIRESK : 1BE 360°C +5°C, HHiE<3s,

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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2% Packing
n jCR¥ Summary table

Heal aBRER FHYRE ¥ %8 SFHEYE B LB AR 29 8

PadageType | PacingForm | USPP | Quantty perBox  XTVPT it pag Speciiatin  Note

Guard band

SOP16 Reel($330mm Blue) 850pcs/reel 2Reel/box 10box/ctn 450*390*0.1mm
200mm min.

n $HE% Tape & Reel
1) 548 850K,
Qty/reel : 850pcs.
2) SEEE . 17000 H.
Qty/ctn :  17000pcs.
3) REx: BR2HE.
Inner packing : 2 reels/box.

4) RE[E Schematic :

(E) 1.75%0. 1

(P1) 160, 1 (Po) 440. 1 (P2)240. 1 (Do)o1.55+0.05

(1)03}£0.02

R o e A R R K R R

(Bo) 10.340. 1

(F) 11.5£0.05

(W)24£0. 1
|
T
|
|
ad
|

(DN®1.55:0. 1
?
| (Ko) 4£0. 1
(AD5.9 +

(A0) 10.55£0. 1

BAf7Unit: mm
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i W Attention
n BYSHSEARRMOERE. oJEMS. DheEaikit | (REBINEEXRANRFERBITER.

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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