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» $E5Z4ERIEE Encapsulation logic schematic

AT332) JBRFAESOLRERA, SEEHIERTZ, RUMNBHENTRERES, SHFSOP16EF
. BB A= FEK. The AT332) optocoupler adopts high-efficiency photoelectric conversion
technology and advanced packaging processes, providing reliable input-output isolation. It supports
package types SOP16 to meet diverse application requirements.

» FEE4E{EProduct features

= FN-HHREEBEVios=5000Vrms ; Input output isolation voltage: Vios=5000Vrms

= 50 kV/psgz/NEAEHDE; 50 kV/us minimum Common Mode Rejection

= 15V & 30V BIL{EREERE; 15V ~ 30V Wide operating VCC Range

- IE{EHmHER2.5A; peak output current 2.5A

= EHZeTKzE150A 11200V BYIGBTs; The output stage can drive IGBTs with 150A and 1200V;

= BEBEEE >7.0mm ; Creepage distance > 7.0mm;

= BIN-EIHLGESEERE >0.4mm;  Input-Output insulation Thickness > 0.4mm

» BHEI%EL class1; MSL class1

* RS ROHS, REACH X HF FEIMREMEK; The products comply with ROHS, REACH and HF;

+ RFAdE; Applications
» TIrBaEEIRE  industrial automation equipment; FF 328, iR AIRES , BT RATEMEBEXL, Used
for inverters, communication servers, improving system stability and energy efficiency;
- ISEBRTFERESA: Automotive Electronic Systems; FRFEBENSEFRIBHIIRG), BFNERS, ERLEMRIFFRN
Z; Motor drive for electric vehicles, Electronic brake system enhances safety and switch efficiency
« FReGEABMLE: In the field of new energy generation; E5¢A. XD ABE, (it EEEEEIR S{EEITFEOptimize
the process of energy conversion and transmission in photovoltaic, wind power generation, etc;
* BAOMIERS: Power transmission system; XRFEEEHEMEMRMERS, (RIERELEISEET
Support high-voltage direct current transmission and flexible alternating current transmission systems,
Ensure the stable operation of transmission lines
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+ S|HITNEE5ER: pin Function Description

AT332)

1] vs Ve [16]
[2] vect VLED [15]
[3] FAULT DESAT [T4]
[4] Vs Vee2 [13]
[5] CATHODE VEE [12]
[6] ANODE Vout [11]
[7] ANODE Vciampe [10]
[8] CATHODE Vee [9]
3 | S itk
Pin Symbol Description
1 S I Input Ground
2 VCcCl | IEFEAREREE  (3.3V~5.5V) Positive input supply voltage (3.3V to 5.5V)
Fault output. FAULT changes from a high
HEiItH. = DESAT BIEHMEREEHE | impedance State to a logic low output within 5ps of
3 FAULT | 7V B, FAULTENSMIH—JTekerat) | the voltage on The
B2, 7 Sus P: FAULT BlSMasg | DESAT pin exceeding an internal reference voltage
KA EI(ERT. 7 [ :lflo7v\:.S t:eA\ll:J:'lL'Jf_:_Jtput is an open collector which
HOERPAY FAULT BALL "sl" EEEEE—R outputs from all AT332J in a circuit to be connected
BLEIR A together in a “wired OR" forming a single fault bus
for inter facing directly to the micro-controller.
4 'S A Input Ground
5 CATHODE | Btk Cathode
6 ANODE | BBtk Anode
7 ANODE | BEtR Anode
8 CATHODE | Btk Cathode
9 VEE BIHEIRRE Output supply voltage.
10 VCLAMP | SKENEH{ Miller clamp
11 VOouT | HitRIKaNEEEt Gate drive voltage output
12 VEE BHEIREE, Output supply voltage.
13 VcC2 | EEmimtEEiRRE Positive output supply voltage
Desaturation voltage input. When the voltage on
14 DESAT TIFIFRERIASIB. = DESAT MIFBIEE DESAT exceeds anginterFr)\aI reference voltagge of 6.5V
IGBT & ERNEIAEPSERE 6.5V AT while the IGBT is on, FAULT output is changed from a
. SPEEHIRSTES us IMNSIBIAEEE3E | high impedance state to a logic low state within 5ps.
B— MBI
. . LED anode. This pin must be left unconnected for
15 VLED L\ED PER. ?37{%&&%&%’ . IS 10 guaranteed data sheet performance. (For optical
LIRSS TR, (TR coupling testing only)
16 VE RGBT AR EIREE Common (IGBT emitter) output supply voltage.
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+ {RBR&%1 Absolute Maximum Ratings (Ta =25°C)

o s =ME | BXE L=<lv]
Parameter Symbol Min. Max. Unit
kY /i’g Ar)\EEQt
TR IF(AVG) - 25 mA
Average Input Current
=2 %5\ SN
eI EEJ)\ b IF(TRAN) ) 10 A
Peak Transient Input Current
X ANEE
wgg | CODAEE VR : 5 v
Input Reverse Input Voltage
1E[Ais \EEREE &
RSB Vea 05 7.0 v
Positive Input Supply Voltage
g IC I
BAICTE J 150 mwW
Input IC Power Dissipation -
%T kY /m& ‘°|~ 3z
HEET$ BRI OH(PEAK) ) o5 A
"High” Peak Output Current
kY /mﬁ ‘°|~ 32
{EERFIEERHER IOL(PEAK) ) o5 A
“Low” Peak Output Current
2oLl s
PR HER R IFAULT ) 8.0 mA
FAULT Output Current
=3 2-{ -
e D,EEE VFAULT -0.5 VCC1 \Y
FAULT Pin Voltage
IESHERIRBE
MBI (VCC2 - VEE) -0.5 35 \Y
Total Output Supply Voltage
TR &
e (VE - VEE) 05 15 v
i Negative Output Supply Voltage
Output TFiEHER R &
AL (VCC2-VE) |  -05 30 v
Positive Output Supply Voltage
e
W&gwﬁjﬂﬁr VO(PEAK) 05 Vee) v
Gate Drive Output Voltage
DN
i ${EEEUI'[: o ICIamp ) 17 A
Peak Clamping Sinking Current
KEPSHAZS BB E
ARIEIS(BIBE VClamp -0.5 vee2 v
Miller Clamping Pin Voltage
DEST 3
Bl VDESAT VE VE + 10 \
DESAT Voltage
A 1C
R IC I S PO 0 600 mwW
Output IC Power Dissipation
RRFRE Viso 5000 Vims
Isolation Voltage
N=|
I{’Fuml.g Topr -55 ~+110 °C
Operating Temperature
A==y
PRI Tstg -55 ~+125 °C
Storage Temperature
[=heeN=li=g
IR Tsol 260 °C
Soldering Temperature
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AYY SEMICONDUCTOR AT3 32J
* HFIRESEMH Recommended Operating Conditions
e s =IVE =AE =<1y
Parameter Symbol Min Max Unit
I N=1:=3
W’”"r_; TA -40 +105 °C
Operating Temperature
MARECS) VF(OFF) 0 0.8 v
Input Voltage (OFF)
v 325
Eﬁ])\EE:IJIb(a:F) IF(ON) 7 16 mA
Input Current (ON)
R HHERRERE
RERHBREB & (VCC2 - VEE) 15 30
Total Output Supply Voltage
fatE; JRER &
S (VE - VEE) 05 15 v
Negative Output Supply Voltage
ERHRIRRE (VCC2 - VE) 15 30 - (VE - VEE)
Positive Output Supply Voltage
%T kY /m& ‘°|~ by
=B '${EEEJH:IIEEUII: | |OPH | ) o5 A
Peak high-level output current
kY /mﬁ ‘°|~ b=y
{EERFIEERHER | |OPL | ) o5 A
Peak low-level output current
DEST BE
B VDESAT VE VE +10 \Y
DEST Voltage
i 1C
R |C I o PO - 600 mwW
Output IC Power Dissipation
SRR
LR f - 50 KHz
Operating frequency
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* FaiFEsEiProduct characteristic parameters (Ta =25°C)

BRAERAIRAE, BEYENEEAE TA =25°C,VCC2 -VEE =30V,VE -VEE =0V J§; FENSIVEIRER
# FI{E&M. Unless otherwise noted, all typical values at TA =25°C, VCC2 -VEE =30V,VE -VEE =0V, All
Minimum/Maximum specifications are at Recommended Operating Conditions.

5 s ES L B | BB RBX | Bu | &F
Parameter Symbol Condition Min. | Typ. Max. | Unit | Note
[FAULT = 1.1TmA,
BRI E VCC1 =55V I e Y ]
R VFAULTL - >
FAULT Logic Low Output IFAULT = 1.1mA,
- 0.07 0.4 \ -
Voltage VCC1 = 3.3V
BRI VPAULT = 55V, 005 | 05 A
SIS VCC1 = 5.5V ' : H
FAULT Logic High Output | IFAULTH
VFAULT= 33V,
Current - 0.01 0.3 MA -
VCC1 = 3.3V
SRR VO = VCC2 - 4 -0.5 -1.5 - A
. IOH 24,21
High Level Output Current VO = VCC2 -15 20 - - A
{RFE SRR VO = VEE + 2.5 0.5 1.5 - A
oL 3,522
Low Level Output Current VO = VEE + 15 2.0 - - A
HFRSRA TR iR
Low Level Output Current IOLF VOUT - VEE = 14V 90 140 230 mA -
During Fault Condition
SR EmHEE
'_'{ IR VOH O = -650pA VCC-2.9 | VCC-0.1 - \ 4,6,23
High Level Output Voltage
Rt VOL 10 = 100mA - 0.08 0.5 \ 57,24
Low Level Output Voltage
$HS IFSERE
Clamp Pin Threshold VtClamp - - - 2.5 \ -
Voltage
RFESHAZERIR
Clamp Low Level Sinking ICL VO = VEE + 255 0.5 1.5 - A 8
Current
=== NA=zh 323
'E,EEqZEE’EEE""“ ICC2H IO = OmA - 2.4 45 mA
High Level Supply Current 9,10,
Iz 2/\ 323 25,26
REFRIRRR IccaL 10 = OmA - 24 45 mA
Low Level Supply Current
WREFE SR FTREER
Blanking Capacitor CHG VDESAT = 2V -0.13 -0.23 -0.33 mA 11,27
Charging Current
RS SEEEHERR
Blanking Capacitor IDSCHG VDESAT = 7.0V 10 30 - mA 28
Discharge Current
DESAT [B{& VCC2 -VE >
VDESAT 6 6.6 7.5 \ 12
DESAT Threshold VUVLO-
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£ s ES B | BB RX | By &F
Parameter Symbol Condition Min. | Typ. Max. | Unit | Note
IF =10mA,
VUVLO+ 10.5 11.6 12.5 \ -
VO>5V
UVLO BB
IF =10mA,
UVLO Threshold VUVLO- m 92 | 105 | 111 v -
VO<5V
UVLO i3 (VUVLO+
T - - - 12 - v -
UVLO Hysteresis
VUVLO-)
HRESHBNEERER
10 = OmA,
Threshold Input Current IFLH 2.6 5.0 mA
. VO >5V - -
Low to High
HERHRAmNBIERE
10 = 0mA,
Threshold Input Voltage VFHL 0.8 - - \ -
. VO <5V
High to Low
BRI VF IF = 10mA 12 14 1.95 v -
Input Forward Voltage
IERBN\BERSEE R
Temperature Coefficient of| AVF/ATA - - -1.3 - mV/°C -
Input Forward Voltage
REBANEEZFREE Input
Reverse BVR IR = T0uA 5 - - Vv -
Breakdown Voltage
SNES f = 1MHz,
wARE CIN - 70 - oF -
Input Capacitance VF = 0V
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* FFXi51ESESwitch characteristic parameters

BIESAWEE, TA =25°C. VCC2 =30V, VEE ARG EENE; MBR/IVERAIISEREEFNITERET.
Unless otherwise noted, all typical values at TA = 25°C, VCC2 =30V, VEE = Ground; All Minimum/Maximum
specifications are at Recommended Operating Conditions.

e s ES L | HE | O RBX | B | &F
Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
S A RIREIRAT )
Propagation Delay Time to tPLH 50 180 250 ns
High Output Level 1,13,14,
REE 4 A ERER R A) 15,16,29
Propagation Delay Time to tTPHL 50 180 250 ns

Low Output Level
NGBS S E Rg=10 Q,

; . . PWD -80 30 80 ns -
Pulse Width Distortion Cg = 10nF,
(FERAN B EEZ BR S f=10kHz
iEiRZEP tion Del Duty Cycle =
L,IEE ropagation Lelay PDD g -100 - 100 ns -
Difference Between Any Two 50%,
Parts or Channels IF =10mA,
ol VCC2 =30V
J_fﬂ-ﬁj_lﬂ Tr - 50 - ns -
Rise Time
420
—FB:FH?@ Tf - 50 - ns
Fall Time
DESAT #J£Z] VO [EZE 90%2
: \ﬂ%‘g 2 90%Z)  DEsaT 17,30
|8 HIZEIRATE]IDESAT Sense to 90%) CDESAT = 100pF, - 0.25 0.5 us 35
90% VO Delay ° Rg=10 Q
DESAT #§t£Z] VO [BRZE 10%22 {DESAT Cg = 10nF, 18,19
8 AYFEIRAE] (10%) VCC2 =30V - 2 3 Js 20,30
DESAT Sense to 10% VO Delay 0 35
DESAT BtE/RE T =SH
ol f;ﬁiﬁ]ﬁ&@ﬂ%ﬂzﬁa{* S EsaT CDESAT = 100pF,
) <0\ |8
= RF = 2.1kQ, - 0.25 0.5 Js 30,35
DESAT Sense to Low Level (FAULT)
. CF = Open,
FAULT Signal Delay
DESAT &3#5%] DESAT {FA3F Rg =100,
& IBIBRRTEIDESAT Sense to | Do €g = 10nF, 0.25 30,35
RAE ense to - . - s ,
| , (LOW) VCC2 =30V H
DESAT Low Propagation Delay
DESAT HNEFSHTIE) tRESET
- 5 15 - us 35
DESAT Input Mute (MUTE)
CDESAT = 100pF,
RF = 2.1kQ,
iEEI:IEA'K_f Sz s [E‘\E\
&Bﬂf‘ ?am_-.::.—_'EE:FE’JbE o {RESET Rg =10 Q,
[BJRESET to High Level FAULT - 1 2.0 us -
. (FAULT) Cg = 10nF,
Signal Delay
VCC1 = 5.5V,
VCC2 =30V
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e s E S = | HE O RBX | B | &iF
Parameter Symbol Condition Min. Typ. | Max. | Unit | Note
TA = 25°C,
SR ARSI B8 ¥ = 10mA
= Bl ‘ IR Be VCM=1500V’
Output High Level
. VCC2 =30V, 50 60 -- | kV/us
Common Mode Transient |CMH |
. RF = 2.1kQ,
Immunity
CF = 1nF
TA = 25°C,
IF = 10mA
{ERFE 48 LH AL I BE VCM = 1500V, KV/uis
Output Low Level Common | VCC2 = 30V, 50 60 ; H
Mode Transient Immunity RF = 2.1kQ,
CF = 1nF
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AT332)

+ EEIFEMZElectrical characteristic curve(Ta =25°C)

Fig.1 Vout propagation delay wave forms

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.4 High Output Voltage Drop vs Ambient Temperature
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Fig.5 Output Low Voltage vs Ambient Temperature
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Fig.6 High Output Voltage vs Output High Current
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AT332)

Fig.7 Low Output Voltage vs Output Low Current
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Fig.8 Clamp Low Level Sinking Current vs
Ambient Temperture

4
()]
£
= 3
mﬁ
v
J¥
gE =
4 g
%U T
o 1
0

-40  -20 0 20 40 60 80 100
Ambient Temperature Ta(°C)

Fig.9 Output Supply Current vs Ambient Temperature
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Fig.10 Output Supply Current vs Output Supply Voltage
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Fig.11 Blanking Capacitor Charging Current vs.
Ambient Temperature
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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.19 DESAT Sense to 10% Vo Delay vs. Fig.20 DESAT Sense to 10% Vo Delay vs.
Load Resistance Load Capacitance
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» MiXEBEEEITestCircuits Diagrams
Fig21. lon Pulsed Test Circuit
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Fig23. Vou Pulsed Test Circuit
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Fig25. lccan Test Circuit
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Fig22. lo. Pulsed Test Circuit
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Fig24. Vo Pulsed Test Circuit
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Fig27. lccaH Pulsed Test Circuit Fig28. IpscHe Test Circuit

[1]vs Ve [16] [1]vs VE [16]
7V
(2] Vect VLED [15] TICHG (2] Veet VLED [15]
(3| FAULT DESAT [1a}— i — (3 |FAULT DESAT [i4 N
B Ibsche T
[4]Vs Vee2 [13} [4]|Vs Vee2 [13]
[5 | CATHODE VEE [12 [5 | CATHODE VEE [12
[e] ANODE vout [11] | o0l 30v [e| ANODE Vout [11] | oque| 30v
(D 7| ANODE VcLamp [10 T (7| ANODE VcLamp [10 - Q
10mA
I3 | CATHODE VEE |9 [8 | CATHODE VEE |9
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Fig33. CMR Test Circuit LED1 on
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+ NAISE Application Information

1. ~miifir#ER Product Overview Description

AT332) BEESERAIIREHEES, B, RBEE IGBT/MOSFET MiRIKGIEEE St RIFF IR RS
DIRRITTHEEREI— N SOP1 63335 h. BiFKENHUIIREHERR T XS A itk zIFER, FRiFaE
MBXzN=E LB B S BIRFERIR, JREIh=REHARFIIRA)150AF11200VAIIGBTs, SERERCHEREA
PREZHBIR 7 i=HI=sA1IGBTZ [ARVERRER, RN IR RREIFEARIHEREE T, XETIE
ENFNEMEERIRFF RN APRE L., BtHICHIGBTIRAEEBRIFLAB LS FBRRERRAHRIR, SRR =S
Bt T N =2RENSERNSRIRES., UVLORE &I "B, IMNIIRKEIREE, LBILEEHRIKE)
FEARRMSEIGBTHIE, XFREERTUIGBTHIRIKR: STEIREETIKEIRAIEREIN AT SElE, MBI, 7K
NS M9 7i&it. The AT332) 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 SOP16 package. Active Miller clamp function eliminates the need of negative
gate drive in most application 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 micro controller
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 opticalink
provides a fully isolated fault status feedback signal for the micro controller. 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.

ERE—3% SOP16 HitE TR MNAN_IRETIR MBS, RAIMNEHBE, WHIhERRRNEEE
B, HEHENEEICRASEBICMOS/IIEDMOS ZigitHliE. WLED1FR, B ESHEREREZERI)
BAzFNES. WILED2FIR, M ESHRIRERREERHIENSHIRIRES.

Two light emitting diodes and two integrated circuits housed in the same SOP16 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.

FEIEERET, LEDEEIREmHaNesICEEEHIGBTI Ik, LED2{RIFXKE. SNZIGBTHESAT, HHia
MERICIZEDFFR K" XK, LIRS TUSIGBTERFRES, IABRRBNAISEXIGBTERBERIA. RS
, RSB LED2ERERNG, SIEIMES MRERMANESEN, BalEtRRFHRESaRuss
B AR HEIR, 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.

LFEHEAE, BITERHIATI2MBEEEFES, REMEUVLO)INEERIBILLIGBTHIRFEERERNNSR. —Bi
HbFE BYIRE, AT332JAYDESAT (VCEIEMITHEEMSIRMEIGBTRIF. Hitt, UVLOFIDESATIRETIAE,
79 IGBTIRMIEERIF. 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
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output is in the high state, the DESAT (VCE) detection feature of the AT332J provides IGBT protection.
Thus, UVLO and DESAT work in conjunction to provide constant IGBT protection.

2, EFRIAMIE Recommended Application Circuit

AT332) BEE—LEDAMMRI=HIFI— M FrIREEE ST, BRT "5 ZIERKRNA. B35HmaH#E
NI ER 75 AT332) RUBMBIMRIKANEEE, TENMEEX IGBT I3, EF, BiERTF MOSFET
o TRIEMOSFETEIGBTHItRSIEEXK, Rit ARAIsEREAEVCCEIREERITIGBT, #YVCC =17.5V, 3
FMOSFET, #iYVCC=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 Fig 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 VCC supply voltage (Recommended VCC = 17.5V for
IGBT and 12.5V for MOSFET).

ANEIRFIES0.1TuR) A XEFSIRMUBS KRR, BT REERINGESEE, —N\hERER(SmA)EIR
BB T . REIRSEI I —RE DDESAT (600V/ 1200V) . trr {£F75ns(@ ERA34-10)F0FEZ CBLANK
G ERIRAVLEINGRER G, MItREEFE RG FAITIRGIMR TSN, FHEH IGBT SHEREEREFHFIT
PEAE), FRERESEEMRMIREmtHIRE— T IR LREEFE RF (2.1kQ)F1—1M1000pF AUIEIREASCF, VOUT it
imAY 47kQTAFERE RPULL-DOWN, AJiEHt— A filaYSE it EE(VOH). EIXFNAG, HtaE]
HIEHE IGBT N TF— N FHEESIBHIEEMAT, IGBTI JIREI28IEXHT. The two supp y bypass capacitors
(0.1uF) provide the arge 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 DDESAT 600V/1200V fast recovery type, trr below 75ns (e.g. ERA34-10) and capacitor CBLANK
are necessary external components for the fault detection circuitry. The gate resistor RG serves to limit
gate charge current and cont ro s the IGBT collector voltage rise and fall times. The open collector fault
output has a passive pul -up resistor RF (2.1kQ) and a 1000pF filtering capacitor, CF. A 47kQ pull down
resistor RPULL-DOWN on VOUT provides a predictable high level output voltage (VOH). In this
application, the IGBT gate driver will shutdown when a fault is detected and fault reset by next cycle of
IGBT turn on.

Fig35. Recommended application circuit (Single Supply)
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ffz Vs VE

—2 Vecl VLED
Rr
- 3| FAULT DESAT
Cr
A
il
6

2]

0.1uF
=, Z— Coank
Doesat

——p

1000

-4 CD E} K} » o +HVDC
3 K& KA A& Ve
5 E . 3-PHASE

7 | ANODE VcLamp ReuLL-pown Q?

I d P
8 | CATHODE VEE . AH} 4%} \fce
L % o -HVDC

SINCIE

=
=

[ [2

Vs Vee2

h
w

JQEE[L

CATHODE VEE

ANODE Vout

—
—

MLEEL

AOTE All Rights Reserved. Release Date :Nov 1, 2024. www.aotesemi.com




A\ AOTE INEEDS

* 1¥{EiEiR Description of Operation
1. IEEIEE Normal Operation

IEET{EHAE, AT332JR9OUTHHALED EBiIF(SIM 5. 6. 7F08)#=Hl, IGBTEEEMK- ARSItk EBIIDESAT
W3z, FAULTIRRIHSEY, £E 36, During normal operation, VOUT of the AT332J is controlled by
input LED current IF (pins 5, 6, 7 and 8), with the IGBT collector-to-emitter voltage being monitored
through DESAT. The FAULT output is high. See Fig 36.

2. 8BS  Fault Condition

DESAT3 |jilisiz IGBTHIVce [EFf. IGBT FFERT, DESATSIHI_ERYEEERBIT 6.5V, VOUT EEMME, LASC
IR KM, BIIEHINE SR di/dt FIRRREEE. BRTRERIEE — T ANRIREE, URERESFMAE FAULT
iR, MAEIEHIZRE. The DESAT pin monitors the IGBT Vce voltage. When the voltage on the
DESAT pin exceeds 6.5V while the IGBT is on, VOUT 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. #fES(s Fault Reset

—BERNEIEGE, BHSE Sus &IVE) ARE. E=RERE, LEDFIERNSSERSHBE, 1LREBETE
BKHTIGBT, SPERSISES usi/)\) RIBRTEIEAY T —RLEDFF/SRIE L. WE 36, Once fault is detected, the
output will be muted for 5us (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 Fig 36.

Fig 36. Fault Timing diagram
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4, HiE$ Output Control

AT332) RYkHERS (VOUT #1 FAULT)A IF, UVLO FI—MaUZIRY IGBT Desat &4EGIEH]. —B UVLO
RIFIREENE (VCC2 - VE > VUVLO), VOUT MW aeitiitiSaE T, AT332) RIDESAT 1NIThEEE M/
IGBT {RIPHIEEFER, —BVCC2NOVIENNZ] VUVLO+LAE, DESAT Sk &1E1ER, B2 VCC2 <VUVLO-
o ElItt, AT332) RIDESAT (Pin 14)t&UF0 UVLO IhsERIES TIELABRRIERERY IGBT £R#F. The outputs (VOUT
and FAULT) of the AT332J are controlled by the combination of IF, UVLO and a detected IGBT Desat
condition. Once UVLO is not active (VCC2 - VE > VUVLO), VOUT is allowed to go high, and the DESAT
(Pin14) detection feature of the AT332J will be the primary source of IGBT protection. Once VCC2 is
increased from OV to above VUVLO+, DESAT will remain functional until VCC2 is decreased below
VUVLO- . Thus, the DESAT detection and UVLO features of the AT332J work in conjunction to ensure
constant IGBT protection.

DESAT #&iikS ik
IF uvto(veca-ve) DESAT Function FAULT Output vour
S8 B T3 = (i3
ON Active Not Active High Low
S 7o B35 DESAT #E) 1R (=) (i3
ON Not Active Active (with DESAT fault) Low (FAULT) Low
S 7o BT DESAT HFE) = (B FHE) =
ON Not Active Active (no DESAT fault) High (or no fault) High
Kt B 7o = (i3
OFF Active Not Active High Low
Kt 7ok 7o = (i3
OFF Not Active Not Active High Low

5. XEFMENFIKEBFRIP Desaturation Detection and High Current Protection

AT332) HETHREIR. KERELHEE. BATEMEZENEERE. IGBTIEFIHEN. RKETLIR— R
EEERSE S RIREMEI— M 65 | IEEFhAYtRE. The AT332) 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.

AT332) RARISIERNTSE2ETImNIGBTRYEM (S£HER) BE, FEEBEREEEIERERNMAR
ERHPRSAMSEINAY. IR B ISR I GBTIZIE S [FBAIREEIR, PILEFERIMERIERE, TEREEIA
BIBIAMEKEZ AT, KEIGBTXHT, EIGBTRETAZSHAR, SPENEBIRA, LABTIEFEERN HE" ES.
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 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.

SNSRINERERHATAERREEN TN, BRHIENRIFLEENE IGBT BRI IEXIBHIRER AP EREEAT,
BRI ERHRENNEEIGIGBTR O E, WimEBAN. B EENEEBRAEE, AT332) BIfE
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FEMRIR AR EABAIER FEERFIIGBT AITHAE. HIEMMGNTTERIS— P EIYAME R InEIGBTRITHAE
. SREERENE, FuR— P EREERTN 2 TIFASEE. Eit, AEES TR EIRBEERFIFIGBT
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
AT332) limits 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. MIEBRT IGBT JiEBEEIE Slow IGBT Gate Discharge during Fault Condition

SNEIKBAEIERT, AT332) BtHIRaRh5s P HISSE, LUEGE IGBT " Kb, Z=4HEIGBTHE
RIS, LIBIERERARIER, XMW ES | LB ERIAMERIRIERE, ERIEXRITHAE, K
R RIS AR AT, EHEMHEBERE EE+2VELT, IWRAR THIZE IS IGBT MitRiH(IZE VEE,

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 VEE.

7. DESAT ¥fSt&iElSAIE DESAT Fault Detection Blanking Time

IGBTH/S/E, DESATHPEANFEIRLMERIFRIN—ERATIE), LAGEEFEIREB/EMREZE DESATEHELAT. XERATEIMR
79 DESATHEGRYE], FAER DESATFEFEFEIR. DESATEEEEHEFNIMNBDESATERAEEH,

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.

g LB ERIESMEBEE A (CBLANK), #([ES){EFEE & (VDESAT)F] DESATZRERER(ICHG)ITEEH, &P
tBLANK = CBLANK x VDESAT / ICHG, #7F89100pFEE AR ICiEFRATE)/9100pF * 6.5V/240pA=2.7psec,
The nominal blanking time is calculated in terms of external capacitance (CBLANK), FAULT threshold
voltage (VDESAT), and DESAT charge current (ICHG) as tBLANK = CBLANK x VDESAT / ICHG. The
nominal blanking time with the recommended 100pF capacitor is 100pF * 6.5 V / 240pA = 2.7psec.

AL MEERER S ERAREERE, (ERENERNT100pFRIEE, HCHRREAZRATI32)IEMN DESAT
HIRASHRARIKAE. MRIGBTHEMNRER, SEBRFIASRZESHEEIFRERIIRAEER), MK
BB EXLI3usEE6. MRIGBTHEZ G, SERMATIRZESHERIFERIIRENR), BFDESAT
TIREESEHERS, MANAESAKINR. #EE19100pFE SRR SEAYHRLUE RN A S S8 AR
KZAYE], 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 w hi 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. REMA Under Voltage Lockout

AT332) RIEAB(UVLO)IHEESER LB HAEIEITES] AT332) HHEB RN IGBT ehlE Bk
FBIE. IGBTs BHEEE15VAIMREESSKEESEN VCE(EB)EE, BEEMREERET13V 8, VCE(SE)
BESEIEN, THEERSNERT. EMMRBEIEFREEIET10V)E, IGBTasea TIFEELMEXE, FifuRd
#. REHIINIIERIR(VCC2) A&, UVLOINEERi & SEua HimHA., —BVCC2 #BiZVUVLO+ (IEAUVLO
BE), UVLOHHIFISWIEM, FsmHmpimNES+IH. & VCC2 M OV({ETF VUVLO+) FHEFARS,
DESAT{RIFEEIRESTENE . BEEVCCOH—EIEIN(ETVUVLO+), UVLOSHIEERR. EUVLOHEAHEIEMZ B
. DESATIRIFE&ERIE. Eitt, TieBiRBEEVCC2)an{a, UVLO F1 DESATHEICNERRILANE TIE, #He
R,

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 below13Vtypically, 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 VCC2 exceeds VUVLO+ (the
positive-going UVLO thresho d), the UVLO c lamp is released to allow the device output to turn on in
response to input signals. As VCC2 is increased from 0V (at some level below VUVLO+), first the
DESAT protection circuitry becomes active. As VCC2 is further increased (above VUVLO+), the UVLO ¢
lamp is released. Before the time the UVLO c lamp 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 (VCC2).

9. BIEKENHEL Active Miller Clamp

KEHAAIHES dV/dt BR MEFEREER, FEEXZSHN AP LBGEREIREE, KUHE, Sl

RBE, SMMREBEET2VARXST VEDRT, tHAKILHENE. XTEX1100mA FOREIRR, $HAFAEEHEEE)

VOL+2.5V, HERMALED NBY, {7534, 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 VEE). The c amp voltage is VOL+2.5V typ for a Miller current up to 1100mA.
The clamp is disabled when the LED input is triggered again.
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+ HitiEFFHMHE Other Recommended Components

EI35FRAIMN FFB IR R —MaH TAFERE. — DESAT imfRIFEERE. —1 FAULTIREEZ. — FAULT n BRI
FRREAIAIRR N HA GRS

The application circuit in Fig 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
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Figure 38. DESAT pin protection
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1. 4 F#iEFE Output Pull-Down Resistor

EmH ST LEERE, BHEEELELAE VCC2, FHREFE3 NREERIA. R HERES
RBEMEES, HHBESE/MPRMAKRA VCC2-3(VBE)EIE EFAZEVCC2, AT HHEHBERSE
VCC2-3(VBE), i fEMItHiHSVEEZ A — N THESRE RPULL-DOWN, LUMEFEHIH AR R4 11 650
HA RUERRR. THFEEERRTIERREIRE, FTLURIEATL Rpull-down =[VCC2-3 *(VBE)]/650uA #4171
#2, During the output high transition, the output voltage rapidly rises to within 3 diode drops of VCC2 .
If the output current then drops to zero due to a capacitive load, the output voltage will slowly rise from
roughly VCC2-3(VBE) to VCC2 within a period of several microseconds. To limit the output voltage to
VCC2-3(VBE), a pu I-down resistor, RPULL- DOWN between the output and VEE is recommended to sink
a static current of several 650uA w hi 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, Rpull-down = [VCC2-3 *
(VBE)] / 650pA.

2. DESAT sS|il{#}PEBfH DESAT Pin Protection Resistor

5 IGBTs EERER_MESTEAKNBEI _RELERBERISENFSIERREE. XAUESSH DESAT
S EFERARNIRARIERE, WRARBURFEEINE, BENRHMERTEBAERER. N TBLERRE
EARSHIRIRENRRIC RIKF, FTEBA—NM00 BUEHIEEIES DESAT “HREHEK. XNFEHEBARKE
DESAT [{gEak DESAT jEF2Adia.

The freewheeling of fly back 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 HEESIM_LAYEBE Capacitor on FAULT Pin for High CMR

SEER AL TERPRSE, RERREFLTSHINHES BE. FAULT 5[IFMEZENZEZ—11000pF
FEE, HERECMRAS0kV/us B, EISRIBREMBEAY CMOS IREAR.

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.

4, FAULT S| LAY ERIEEEE Pull-up Resistor on FAULT Pin

FAULT SIFPR2&sEitigimt, ERE— LRBERRE— SSRGS, Wit SEmETLiEY 8"
EESE KERIRPGINTHR. SE. SR)EEE—E, RAEHesRE,

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. Eftin]gErIRiABEE (iaH4%) Other Possible Application Circuit (Output Stage)

E.39 EEnMikIka). JMEFESFIXREAQNAY IGBT IKa) (VClamp imAfERRY, FES VEE &)
VClamp {EAMIREI— RICBERER. *FrAMMRIRENAMNEERT A RRIERER S
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Fig 39. IGBT drive with negative gate drive, external booster and desaturation detection (VClamp should
be connected to VEE when it is not used) VClamp 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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1 G —o +HVDC
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Optional R1 Qi ] - 3-PHASE
7| ANODE o]
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+ JMEZR~JOverall dimension

10.530.2 eX0.]

SOP16

7.5%0.2 A% 10.5£0.2 8.5%0.2 9.0+0.2 35I_LOE

I+

HFIRE:

Recommended

0.6
| [H1E8E0888—

10,95

HEREERE—
ul o/ BAf7: mm
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¢ FFmESHEMU Order code
AT 332J - UNY - W (V) (Z2)
@ O ® @ ® ® @

@ AT Company Code (AT: B4 Aote)

@ F=ERE%! Product Series (332))

® HEZEEY Lead Frame (Cu: $A#EZE Copper,Fe: $KHEZE Ferrum)

@ RPEZA Epoxy Type (H: o= Halogen-free)

® IER/R Package (D:DIP, S:SMD)

® BMHTIERESEE Device Operating Temperature Range (15BEIEEMNEZTH Special Range need
to be filled in or left blank)

@ PIEBANFERAS Internal Supplementary Code  (#&FaEZH Number or None)

+ EPZE{ER Marking Information
* Epzeh v AL REESRMLOGO

“ IN" denotes LOGO

= Ep==ch "Y" RFEEHD; A2018),B(2019),C(2020) ... ... % E E E E E % E
“Y" denotes YEAR: A(2018), B(2019), C(2020) ... ... O
* Bl "WW" REES AN}

"WW" denotes Week' s number 332J
TR E RRAEHS YWWER

“E" denotes Internal code

* EDFEy "HY RERFER

“H" denotes Halogen-free

AOTE All Rights Reserved. Release Date :Nov 1, 2024. www.aotesemi.com




A\

+ @3packing

AOTE

SEMICONDUCTOR

AT332)

HEFR BEHN 2HE | 2HE | BEE FREELSAINE BE | FBEBR & &
Reel o o it *20(1% KA N Bz 50 NEStE,
SOP16 ($330mm ) 850 R/&2| 2 #/&| 8 &/fF | 450*390*0.Tmm _:;frr(r)] 340*75 | 650*375*365mm s 100 AESIE
Package g et Quantity | Quantity | Quantity AntIS'Fa'tIC ?ag I??x ' C:?r'ton. Note
Type per Reel | per Box |per Carton| Specification |Specification| Specification
Leave 50 Spaces at
Reel 850 2 8 the beginning and
SOP16 450*390*0.Tmm | 340*340*75 | 650*375*365mm
($330mm Blue)| pcs/reel | reels/box| boxes/ctn mm 100 Spaces at the
end
- fmifEE Tape & Reel
1) 8%68&E: 850 R; Qty/reel: 850 pcs;
2) BfEEE: 13600 R; Qty/ctn: 13600 pcs;
3) RE%E: & 2 42, Inner packing: 2 reels/box;
4) 7~EE Schematic:
S
H
i
- (P1)16£0.1 (Po) 40.1 (P2) 2£0.1 (Do)o1.55'8%
Lt M _0_._3*002
$$$$$$$$$$$$$9$$$%$$$$

(F) 11.5+0.05

(W)}24+0.1

1

) @13,

0+0.2

{D1)P1.5510.1
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AYY SEMICONDUCTOR AT332J
+ AJEEEME Reliability Test Items And Conditions
SERIRE SEITE SEIRSRY 51 FEmEy FiRE
Test Items Reference Test Conditions Time Quantity | Criterion
= Tsol= (245+5) °C, )
AIREE JESD22-B102 sol= (245%3) 1 %1 times 22 0/22
Solderability t=5s;
T3z
ﬁ'ﬁ;l“l:.:?%,& Tsol= (260+5) °C, )
Resistance to JESD22-A106 t=10s 3 JR3 times 22 0/22
Soldering Heat -
BREEIEE Ta=25°C, HBM ERE 3 R
JESD22-A114 10 0/10
ESD-HBM (2000V) P&N 3 times /
)=l
High emperature JESD22-A103 Ta=125°C 1000h 22 0/22
Storage
RENF
Low Temperature JESD22-A119 Ta= -55°C 1000h 22 0/22
Storage
»/\\*n\ _ o, i) — /) N
A JESD22-A104 A R 300 X 22 0/22
Thermal Shock 125°C(15min) 300 cycles
EiREamie Ta=25°C, IF=50mA ,
RIRA A JESD22-A108 @ m 1000h 22 0/22
Lifespan Test Vce=5V
SREINE Ta=110°C, IF=20mA ,
i JESD22-A108 | " 1000h 76 0/76
DC Operating Life Vce=5V
EimEeRE
High Temperature Ta =85°C , RH=85%
High Humidity JESD22-A101 IF=0mA , VCE=64V 1000h 22 0/22
bias Voltage
=18
Hi h??ffrature Ta =110°C , IF=OmA
9 . P JESD22-A108 VCE=80V 1000h 22 0/22
bias Voltage
=EESR
Hi 'I'?}:Ti;sls_uﬂrif:team JESD22-A102 P=15PSIG , 121°C, 96h 22 0/22
gnp o 100%RH
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+ EiREBEMMZE Solder Reflow Profile
275 |
| 10S Max
250 " 5o5ec - 300 - 105 Max
G 25 [Ty —~ 275 [ 2559 o
5 9 U FTTTTTTTIIIT
T 200 Frggee TSME S NS/ Max £ ;;g ap0rc 3°C/S Maxw,
S 5 oo & Pim e s i S e
£ 2 200 | qggec \ ~~6C/S Max
Ul e qr— 8 g5 Erommremmmmmmmooo
2 D ! g 175 Fieoec !
qE, 125 | i 190S Max| E. 150 20 : ¥
= 100 [---y ! e o125 - i60—1205 Preheating
LI N 100 ' !
160-120S Preheating 1
50 75 X
25 \4“C/S Max 50 4°C /S Max
O 1 1 1 1 1 1 1 > 25
0 50 100 150 200 250 300 350 0 ' . : : : : : '

0 50 100 150 200 250 300 350 400
Time ( sec)

ToERHIFE Lead Process

Time ( sec)

5534IF2 Lead Process

+ BIgRREM&E Wave Soldering Profile

B0 P e e e e e e e e e e e e
260+0/-5°C  Wave temperature, 10sec i

5

1

250 | '

~ First Wave Second Wave 1
Y :
e 1
[§) 1
= 200 +200°C fsec i
g -5%Cfsec i
£ 150 1
@ +2°C fsec H
E’ 30 to 80 sec i
] i
= 100 F !
1

1

+— Prehead zone !

50 25 to 140°C i

1

25°C 1

0 30 60 90 120 150 180 210 240

Time ( sec )

+ FTI8¥IEHE Soldering with hand soldering iron

A FTIREKIENAT - mER e @i

Hand soldering iron is only used for product rework or sample testing;
B. FTIReRIBEK: IBE 350°C + 5°C, HJ[E)<3s,

Hand soldering iron requirements:  Temperature:  350°C = 5°C, within 3s.
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+ ¥& Attention

* BSHSASESEANEANE, RSB IZHRERE, SRS HIAENRBIREE,
AOTE implements dynamic technical updates. Specifications are subject to change. Refer to the official
website for the latest version.

* AFFFERERAMEBRENRERY, FEcEER (BEENRTEH. S, IERSBIKRT) 8
IR, NMERERIBEER.

Users must strictly adhere to specified conditions. Failures caused by misuse (overload, high
temperature, incompatible circuits) are excluded from warranty.

* EriRsE. TS XRnSNAR, FERARASTHEIRIEFIIIES 2.

Contact technical support for customized validation in critical applications (medical devices, industrial
control).

* AEBMEIE20255128310, REEFEELTEMNA SHEE,

This document is valid until Dec 31, 2025. Updates will be notified on the official website.

* UIBIRASHEN AL EZH TH—LHA, WREE L N RERE T 335

For further clarification on technical specifications or application solutions, please contact us through
official channels:
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