SEEGINE e b 5 HL332J

Gate Driver Optocoupler Gate Driver Optocoupler

ti%i£ Description

HL332) BEB— AlGaAs LED, LED SEBEINRELNMAIEMBIRICFIES, HL332) IFREEIKNEN=FIE
REN FHRRITNER IGBTs #0 MOSFETs, IXUESERBBasHEMAVBEMBEREHEIFEE S ERIKMEESIA
1200 V #0150 A B9 IGBTs, SIFESINEZFRAY IGBTs, HL332) s BF KNS Bes{4Ham5aY IGBTs [ JHRIKz)
25, HL332) BUBEAEIE Viorm=1230Vreak,

The HL332J contains a AlGaAs LED. The LED is optically coupled to an integrated circuit with a power output
stage. HL332J 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 HL332J can be used to
drive a discrete power stage which drives the IGBT gate. The HL332J has an insulation voltage of Viopu =
1230Vpeax.

1514 Features

o ERAWHIEERR: 2.5A
2.5A maximum peak output current
o B/NEIHIEERR: 2.0A
2.0A minximum peak output current
o HAEIBIEIR: 250ns
250ns maximum propagation delay
o IEANETN
Desaturation Detection
o CKEDTH{Z
Miller clamping
o 17ABLKENHAL, ZEIAFERTLIREN Ve F2EE
1.7A Miller Clamp, clamp pin short to Ve if not used
o IHEMXESIERF (UVLO)
Under Voltage Lock-Out Protection (UVLO) with Hysteresis
o [REAVFIRERBRINEIRER IR
Open Collector Isolated fault feedback
o SO-16 %
Available in SO-16 package
o 100ns ABKEAXE (PWD)
100ns maximum pulse width distortion (PWD)
o/ NHEARIPFHIEL(CMR): 50kV/us (Vew = 1500V)
50kV/us minimum common mode rejection (CMR) at Ve = 1500V
o ERAHEEER lccmag< 4.5MA
lccrmax < 4.5mA maximum supply current
o Vec TEBE:15V~30V
Wide V¢ operating range: 15V to 30 V
o T{ERE: -40°C~+110°C
Operating Temperature: =40°C to +110°C
o IGBT Rkl
"Soft” IGBT Turn-off
o G AEC-QI0T bR
Meet AEC-Q101 vehicle regulation level standard
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o REMGEHNE

Safety and regulatory approvals

—CQC JAIE: GB 4943.1-2022 (4= CQC22001352993)
CQC approved: GB 4943.1-2022 (NO: CQC22001352993)

—ULIAIE: UL1577(#w=: UL-US-2236520-0)
UL approved: UL1577 (NO: UL-US-2236520-0)

—VDE TAIE: DIN EN IEC 60747-5-5 (VDE 0884-5): 2021-10; EN IEC 60747-5-5: 2020 (4= 40051490)
VDE approved: DIN EN IEC 60747-5-5 (VDE 0884-5): 2021-10; EN IEC 60747-5-5: 2020 (NO: 40051490)

[NiF8 Applications

o [BEZYIGBT i fREELINE MOSFET RUMIRIKEN
Isolated IGBT/ Power MOSFET gate drive
° X/)lh*DE/)lu%FJEEHH[EB
AC and brushless DC motor drives
o TMln¥ires
Industrial inverter
o NEHTERIR
Uninterruptible Power Supply (UPS)

%=/ 12E Package and Schematic Diagram
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S|BNi5AR Pin Description

Cw ve [38]
[2] v Vi [15]
=] FRuee DESAT [ 1]
v Ve [13]
[[5_| camHone vee [12]
(5] anone Vour [11]
[T anooe Voue [10]
(87| catHone Ve [9]
55 s A
Pin Symbol Description
1 Vs RN Input Ground
2 Vea FREABREE 3.3V ~55V) Positive input supply voltage (3.3V to 5.5V)
Fault outputmchanges from a high impedance State
s, 2 DESAT BB AEeE8BE 7V Y, to a logic low output within 5us of the voltage on The
FAULT st £ — MRS EEEARMIS S, 72 5us i | DESAT pin exceeding an internal reference voltage of 7V.
3 TAULT | FAULT BMSM SRR R — NBIBMET, £ | FAULT output is an open collector which allows the FAULT
[E—FEEEAYEENAY FAULT BILL sl iZ48iEER—5% | outputs from all HL332J in a circuit to be connected
BEEIE R, together in a “wired OR" forming a single fault bus for inter
facing directly to the micro-controller.
4 Vs =P Input Ground
5 CATHODE | BB#k Cathode
6 ANODE | Btk Anode
7 ANODE | Btk Anode
8 CATHODE | BBtk Cathode
9 Vee B RREE Output supply voltage.
10 Veawe | KEDTHEL Miller clamp
11 Vour MR =S [E it Gate drive voltage output
12 Vee HLBIREE, Output supply voltage.
13 Vee TEMiH BRI Positive output supply voltage
SRR G . 4 DESAT BIEBE7E IGBT © Desaturatioh voltage input. When the voltage on( DESAT
. e . exceeds an internal reference voltage of 6.5V while the IGBT
1 DESAT BEENPIRS SRR 0.0V B, MRS is on, FAULT output is changed from a high impedance state
5us ISR — MR T . .
to a logic low state within 5us.
LED anode. This pin must be left unconnected for
15 Vieo LD B?W" 7971%&?%%%‘&@%' LS IRPEIRtRSS guaranteed dataiheet performance. (For optical coupling
TEEE, ((NATFEEN) .
testing only)
16 Ve BRAIGBT R 53R) mittFBIRFEEE Common (IGBT emitter) output supply voltage.
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FmESarE N Order Code

HL 332)J - UNY - W (V) (Z2)

@ @ ®@ @ 6 ® @
@ AFMLES Company Code (HL: HongliKunpeng)
@ F=REZY Product Series (332J):332))
® HEZRZERY Lead Frame (Cu: $@HEZLE Copper)
@ WIREEEY Epoxy (H: Fox Halogen-free, L: B3/ Halogen/Lead-free)
® FEAR Package (S: SOP)
® 24T FEE5BHE Device Operating Temperature Range (43T EEESE T H Special Range or None)
@ WEBxNFRAEHS Internal Supplementary Code (¥{=Fak& 23 Number or None)

EPZF{Z2 Marking Information

o EFHRYHRESD: AR018), B(2019), C(2020)......
"Y"denotes YEAR: A(2018), B(2019), C(2020))...... H H H H H H H H
o HIFFH'WW'HERES
"WW"denotes Week’'s number
o ENFH'NCEER/L 332J
"N"denotes day of the week 1,2, 3,4, 5,6, 7 YWWNH
o FITENFHRYHHERLN, M mB e/ Lh, I O
=EH
In the second line, "H"denotes Halogen-free, when the U U U U U U U U

product has halogen/lead-free, leave this blank.
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Gate Driver Optocoupler

e sy #E =2liv) &t
ltem Symbol Value Unit Note
[ertEs }A§ﬁAﬁﬁJﬁ§U§@ﬁ§%/ ;‘EL${ZIS§%§EE%E§@ .
) L 8.3 mm Measured from input terminals to output terminals,
Creepage Distance )
shortest distance path along body.
s M AimEiitis, BE=SHNaEES
BAEkR ) ) )
) L 8.3 mm Measured from input terminals to output terminals,
Clearance Distance : !
shortest distance through air.
HIRIEE DTl 05 mm RTINS BB RER
Insulation Thickness ' Insulation thickness between emitter and detector.
mﬂ == :t
*ﬁﬂmﬂr ) ) Viorm 1500 Vpeak IEC/EN/DIN EN60747-5-5.
Maximum Working Insulation Voltage
BrSIREEE
\% 8000 V, IEC/EN/DIN EN60747-5-5.
Highest Allowable Overvoltage o pesk /EN
SEEE
PR Viso 5000 Vims  |For 1 minute.
Isolation Voltage
RFRE%1 Absolute Maximum Ratings
2H /s B/ME BAE =2liv)
Parameter Symbol Min Max Unit
PR T, -55 +125
Storage Temperature
TENERE
IRRSRS T, -40 +110 °C
Operating Temperature
IC 45
N , T, -40 +125
Output IC Junction Temperature
AI m& 3z
it ${EEE//}H; lop o5 A
Peak Output Current
S 35) D
F q&ﬂl)\E@/}lh |F(AVG) ~ o5 mA
Average Input Current
BSEAIEERR
(< 1us fkoHzERE, 300pps)
Peak Transient Input Current, lFrrany ) 10 A
(<1 us pulse width, 300pps)
RN EBE Vi i ¢ v
Reverse Input Voltage
SEFRHIEERR
T lonpeak) - 25 A
High” Peak Output Current
R LI ERR | i 5c A
“Low" Peak Output Current OLPERKS ’
IEEAINEBREB &
ENBR Veer -05 70 v
Positive Input Supply Voltage
BUE TN _
SR EEh — . 80 A
FAULT Output Current
HpEiREB
- Veaor -0.5 V \%
FAULT Pin Voltage s «
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BH Coasy &/IME BAE =2liv)
Parameter Symbol Min Max Unit
SR ERIRFEE
SELEREE 05 3 y
Total Output Supply Voltage
8 D RER I (T2 2 90°0) (Veea - Vi)
ont [l PR (a2 05 30 v
Total Output Supply Voltage
TR ERIREE
ﬁmu”fﬁﬁ%l_ (Ve - Ver) -0.5 15 v
Negative Output Supply Voltage
ERtEREE
DR (Vee - Vo) 05 30 v
Positive Output Supply Voltage
MR st B
. VO(PEAK) -0.5 VCCZ \%
Gate Drive Output Voltage
HIIZERR
. . IC\amp - 1.7 A
Peak Clamping Sinking Current
KEPTH(ZS IBIEBIE
. . . \/C\amp -0.5 \/CCZ \%
Miller Clamping Pin Voltage
DESAT BB /£
B Voesat Ve Ve+10 \%
DESAT Voltage
IC T
LTI o Py - 600 mw
Output IC Power Dissipation
IC #HINT
BN o 3 i 150 W
Input IC Power Dissipation
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HFANEIERM Recommended Operating Conditions

2¥ s &IVE BAE By
Parameter Symbol Min Max Unit
N=Nr=3
IVE“’"; T, -40 +110 °C
Operating Temperature
BNBE (OFF)
Vkorp 0 0.8 v
Input Voltage (OFF)
AR (ON
EEJ)\EEHL ( ) |F(ON) 7 16 mA
Input Current (ON)
RELBIREEE
ﬁHJﬁEE/)—?_EEJ_ (\/CCZ - \/EE) 15 30 \
Total Output Supply Voltage
TR ERIREE
ﬁmu”j%ﬁ%r (Ve - Ver) -0.5 15 v
Negative Output Supply Voltage
ERtEREE
(Veca - Vi) -0.5 30 - (Ve - Vi) A

Positive Output Supply Voltage

FaiFES#] Electro-optical Characteristics

BRIES BN, HEMENEMETE Ta=25"C, Ve - Vie = 30V, Ve - Ve = 0V IUE, FTENSIVERANISEREE
FERR (= SE

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

2% ;s ESGs =2\ paRy BA =2l =it

Parameter Symbol Condition Min. Typ. Max. Unit Note
HiEZE LR E lFaor = 1.ImMA, Vear = 5.5V - 0.1 0.4 \% -
FAULT Logic Low Output Ve
Voltage lFa07 = 1.IMA, Ve = 3.3V - 0.1 04 \Y -
HIEZE SRR Veom = 5.5V, Ve = 5.5V - 0.02 0.5 HA -
FAULT Logic High Output |EaorTH
Current Veaom = 3.3V, Ve = 3.3V - 0.002 03 JA -
ISIEER T ==l | Vo=Veco—4 -0.5 -1.5 - A 5 4o
High Level Output Current o Vo= Ve =15 20 - - A o
BRI BIR | Vo=V +25 0.5 15 - A -
Low Level Output Current o Vo= Vg + 15 2.0 - - A "
PSS MR iR
Low Level Output Current lotr Vour - Ve = 14V 90 140 230 mA -
During Fault Condition
[SIEER S hl==)E Y
= P Vo lo = -650pA Vee-29 | Vec-2.0 - v 46,23
High Level Output Voltage
et E VoL lo=100mA - 0.17 0.5 \Y 57,24
Low Level Output Voltage
HmEERE
Clamp Pin Threshold Viclamp - - - 2.5 V -
Voltage
REB SRR
Clamp Low Level e Vo = Vi + 2.5 0.5 11 - A 8
Sinking Current
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Gate Driver Optocoupler Gate Driver Optocoupler
BH Coasy &t =/ i) BA EAfif &t

Parameter Symbol Condition Min. Typ. Max. Unit Note

AR lecan lo = OmA - 24 45 mA

High Level Supply Current 9,10

REPRFDR lecat lo = 0mA - 24 4.5 mA 220

Low Level Supply Current

REFBEEATEER

Blanking Capacitor lche Vosar = 2V -0.13 -0.24 -0.33 mA n 27

Charging Current

BB S EBAEBRR

Blanking Capacitor losche Vpesar = 7.0V 10 30 - mA 28

Discharge Current

Biii ljah{ishold Voesar Veea Ve >Vuvio- 6 6.5 75 \ 12

UVLO Eif8 Vivio- I =10mA, Vo>5V 10.5 1.6 12.5 \% -

UVLO Threshold Vivio- lr =10mA, Vo <5V 9.2 103 7.1 v -

UVLO 1B Muvios - i ) 13 i Y )

UVLO Hysteresis Vivio.)

BRESIRNRERR

Threshold Input Current I lo=0mA, Vo >5V - 2.0 5.0 mA -

Low to High

HEEHRAYMNSRERE

Threshold Input Voltage Vit lo=0mA, Vo <5V 0.8 - - V -

High to Low

AAIERIFEE Ve lr = 10mA 1.2 1.6 1.95 \% -

Input Forward Voltage

TERENBERSRERE

Temperature Coefficient of AVe/ATy - - -1.3 - mv/°C -

Input Forward Voltage

REENLZHRE

Input Reverse Bvr Iz = 10A 5 - \ -

Breakdown Voltage

AABE ) Cin f=1MHz, Ve = OV - 70 - pF -

Input Capacitance
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FXHMHE Switching Specifications
BRIESHENEE, HEENEETE Ta=25°C, Ve - Vee = 30V, Ve - Vie = 0 ViIIG,; FREMNS/)VRANISGIRHE

ERR (= ST

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

specifications are at Recommended Operating Conditions.

£ #S =4 =2\ BREY 17N L=<liv} it
Parameter Symbol Condition Min. Typ. Max. Unit Note
S i HAYE R AT 5]
Propagation Delay Time to toLy 50 180 250 ns
High Output Level 113,14,
A~ N 15,16,29
RFB S AV B mAE IR AT 8]
Propagation Delay Time to torL 50 180 250 ns
Low Output Level
BRFESEAR pwp | Rg =100 Cg=10nF, 80 30 80 ns .
Pulse Width Distortion f =10 kHz,
(BT NS EE 2 1B Duty Cycle = 50%,
ﬁﬁ% |F = /‘OmA, VCCZ =30V
Propagation Delay Difference Poo -100 - 100 ns -
Between Any Two Parts or
Channels
J;ﬂﬁj@ t - 50 - ns -
Rise Time
N
Tl&ﬁj@ 5 ) 50 ) ne
Fall Time
DESAT E#£%! VO [RZE 90%[8) c — 100pF, Rg = 10 0 1730
E/\]EJEEYHEH tDESAT (90%) CDESZATWODF v ' ~30V ' - 0.25 0.5 S 3,5
DESAT Sense to 90% VO Delay 9 e
DESAT B3 VO &2 10%2 8] Corenr = 1000F, Rg = 100 1819
AYSEIRATIE) tDESAT (10%) CDES:TWODF v ' _30v / - 2 3 s 20,30
DESAT Sense to 10% VO Delay 9 e 35
DESAT EREHEBTFHISIS S oo = 1006F, Re = 21K0
¢ EE\F'\H\ g DESAT — ¢+ NF— . 1
BRI toesar paun | Cr = Open, Rg =10 Q), B 0.25 0.5 HS 3035
DESAT Sense to Low Level Ca = 10nF. Voo = 30V
FAULT Signal Delay 9= Tnh Ve =
DESAT #%£%| DESAT {RFBEZ c ~ 100pF, R = 27k
FEEIRAY(E) oEAT e
t Rg =10 Q3, Cg = 10nF, - 0.25 - 30,35
DESAT Sense to DESAT Low e 9= e
. Vccg = 30 V
Propagation Delay
DESAT i \##ERT1E)
It - 5 15 - S 35
DESAT Input Mute RESET (MUTE W
ﬁg‘: A—Z%— S HEEIR A
EB% SEUESBEFAREIRE Corerr = 100pF, Re = 2140,
tRESET (FAULT) Rg =10 Q/ Cg = WOnF, - 1 2.0 S -

RESET to High Level FAULT
Signal Delay

VCCW = 55\/, VCCZ = 30 V

Beijing Hongli Kunpeng International Trade Co., Ltd.
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Gate Driver Optocoupler P P
2% (Eas) E S =2\ BHEY =N By =3
Parameter Symbol Condition Min. Typ. Max. Unit Note
TA = ZSOC, |F = 10mA
. VCM = 1500 \/, \/ch = 30 \/, /‘5 25 -
= EB Y H TR AE
m%?ﬁaﬁﬁ’] TEHNHIRE Re= 21KQ), C; = 15pF 3132
Output High Level Common |CMy] kV/us
) ) Ta =25°C, I = 10mA 33,34
Mode Transient Immunity
VCM = /\500 \/, Vccg = 30 \/, 50 60 -

Re= 2.1kQ, Cr = InF

TA = ZSOC, \/; = O\/

IR EIE ) v = PO Ve 230V B = ’
VeI RRe Re= 2.1kQ, Cr = 15pF 3132,
Output Low Level Common |CMy kV/us
) ) Ta=25°C, Ve =0V 33,34
Mode Transient Immunity
VCM =1500 \/, \/CQ =30 \/, 50 60 -

Re= 2.1kQ, C¢ = InF

Beijing Hongli Kunpeng International Trade Co., Ltd.
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BIBYSCERIFENZE Typical Characteristics Curves

Fig.1 Vour Propagation Delay Waveforms Fig.2 Output High Current 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.8 Clamp Low Level Sinking Current vs. Ambient Temperature
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Fig.13 Propagation Delay vs. Ambient Temperature
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Fig.15 Propagation Delay vs. Load Resistance
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Fig.14 Propagation Delay vs. Supply Voltage
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Fig.16 Propagation Delay vs. Load Capacitance
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Fig.19 DESAT Sense to 10% V¢ Delay vs. Load Resistance
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iR #EE Test Circuits Diagrams
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Figure 21. loy Pulsed Test Circuit
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Figure 22. Io, Pulsed Test Circuit
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Figure 27. Iy Pulsed Test Circuit
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Figure 29. Towy, Terw, T, Ty, Test Circuit
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Figure 31. CMR Test Circuit LED2 Off
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Figure 28. Ipscr Test Circuit
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Figure 33. CMR Test Circuit LEDT On Figure 34. CMR Test Circuit LED1 Off
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RIFE(EE Application Information

1. FEM#IAIEBE Product Overview Description

HL332) BSEERRITIERIEHIZE S, B, BB IGBT/MOSFET Mitk3RaheE I8 SfERIFFR SREB I P RA 7T+
EREI— SO-16 TR, BIFRAKEHINREEMR T KRS H AP MR IKEIIFTR, Faira/E IRz ERE
BHEEBIRTERIR, SREINRE LR AIIRED 150A/1200V B9 IGBTs, SiEMAERCHERR SR APREHBRRE 7 Hi=HI2E0
IGBT Z[BFHERER, B RIFRNRREIFREANREEE Mafy, XELWEBHIRFIEMERA XN AHRE
M. it IC )9 IGBT 2 EEMRIPLABG LLS BB HAIE] =50, 56 e i RIssigit 7 — 1 2B IR R
IRMES. RE'EIA'BIR, UVLO fGiEMEBiREE, LIFLE IGBT LI aNEEN RIS, XFREERTL IGBT
MK IRENEE SRS R ENRAIMEREHIRI S, M- NBIIALA. RIRFIEZAIDIORIT.

The HL332J 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—E% SO-16 SR T R NAIC—INETIM NEMBLR, BEBAZHBE., BEERSR N eFEE, Bl
M2S IC RABE BICMOS/Ih= DMOS T Zigit#liE, il LEDT Firx, TEXESHECHERERZFERIIREHES. W
LED2 Ffi7, EMESHRIRMERREERHIRRSHRIRES,

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.

FEIEERET, LED BdfeRimbinas IC Bizinsl IGBT Ik, LED2 (REFXE. JiQNE] IGBT HbEhT, fadhianlze
IC SZRPFFIR 3R KU, LARTIERIA 08 IGBT BBImERES, LIBHRRNAISEXS IGBT FARBERIA, FRY, &R
B LED2 gl i, SIERMESTIREHIRmAGESRAN, BaitREFEEESOMTHRAEER.

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], @idiadl HL332) R ES, RIESIEUVLIO)NEERIBALE IGBT itk E~ENIE., —BhatidtTs
BSPIRRS, HL332) B9 DESAT (Veep@MIThaER 1R M IGBT (R, Ett, UVLO #0 DESAT thEI/E, 73 IGBT {2HIBER
.

During power-up, the Under Voltage Lockout (UVLO) feature prevents the application of insufficient gate voltage to
the IGBT, by forcing the HL332J's output low. Once the output is in the high state, the DESAT (V¢¢) detection feature
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of the HL332J provides IGBT protection. Thus, UVLO and DESAT work in conjunction to provide constant IGBT
protection.

2. YRR Recommended Application Circuit

HL332) BEA— LED Az HFI— M IS B iisisint, EAT 3 ZIERRAA. E 35 il AREE
7~ 7 {FF HL332) FIEBMIRIRENERES, TFENEBE X IGBT HIIREN, @EHE, BiERTF MOSFET, #R#E MOSFET g,
IGBT MREEER, RITARTEEREEEE Ve BIRBERIT IGBT, I Ve = 175V, 33T MOSFET, £ Vec=
12.5V),

The HL332J 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
HL332J. 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
Vee = 17.5V for IGBT and 12.5V for MOSFET).

AP EEIRFSIEEE 0. uF)EFRBESREBSARRER,. BT RBERARESEFE, —NNIREROMA)BIRMEE T .
PURIRE R EIBFIZIRE Doesar (600V/ 1200V) |t f&TF 75ns(2A ERA34-10)FIEBZ Coiank et PRI MEB BRAIMEHMNER
B4, HRERFE Re BT IRHIMMRGTRRERIR, FHi=H) IGBT Sk ERI EFFI TREATE), FrISEBREIERLinE — 7
TE_EHIEBFE Re(2.1kQQ)F0—™ 1000pF AYNEIRKEEEE Cr, Vour laHimAY 47kQ TR Reuinown, FEHE— 1 EITUNAYSE
FHEIEBEVon). EXFRAF, BGUEIEFE IGBT W TN— M FBESESIESMAT, IGBT [JIKENaE Kk,

The two supply bypass capacitors (0.1uF) provide the large transient currents necessary during a switching transition.
Because of the transient nature of the charging currents, a low current (5SmA) power supply suffices. The desaturation
diode Dpesar 600V/1200V fast recovery type, t, below 75ns (e.g. ERA34-10) and capacitor Cgang 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 R¢ (2.1kQ) and
a 1000pF filtering capacitor, Ce. A 47kQ) pull down resistor Reyi-pown ON Vour provides a predictable high level output
voltage (Vop). 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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2{EfiR Description of Operation

1. IEE#24F Normal Operation

TEETERAE), HL332J 89 Vour F%IN LED BB (5180 5. 6. 7 70 8)izHl, IGBT SErEik- A 53IREBEBIT DESAT iz,
FAULT infit SEBEF, S0IE 36,

During normal operation, Vour of the HL332J 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. BFESL Fault Condition

DESAT 5|BI453% IGBT B9 Ve [EFE, = IGBT FFfEAY, DESAT S| EAYEBIEREIT 6.5V, Vour BZMEERT, LISEH
BRI, BHLEEINSSAY di/dt AN EBE. ERTEUERIEE — T NERIREE, SiHEREFMAT FAULT itk EE
F, mEhRRRE,

The DESAT pin monitors the IGBT Ve voltage. 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. #pES i Fault Reset

—BINREE, BT Sus (BR/IME) AR, E=mEE, LED FTERNESEMGHRRANES, 1LKEIRBRSTRIKHT
IGBT, #PEIREAE Sus (&/)\) =RETEIERYF—R LED AEITE. 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 Figure 36.

Figure 36. Fault Timing diagram
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4. HH#EE Output Control

HL332J A% &R (Vour F0 FAULT)E e,

&V - Ve > Vowo), Vourits

Veea N OV 1BI0E] Vo LALE, DESAT 454

UVLO FI—M&EIRY IGBT Desat RUBSHENEH], —E UVLO RIFISEH
%EifthEmﬁmEE:F HL332) f9 DESAT #2ilIZhEeR R IGBT (RIFHIEEFR, —B

FREER, B Ve <Vuvio. B, HL332) 9 DESAT (Pin 14)4&F0

UVLO InsgERS TIFLASRIRIEERI IGBT {ﬁFo
The outputs (Vour and FAULT) of the HL332J are controlled by the combination of I, UVLO and a detected IGBT
Desat condition. Once UVLO is not active (Vcca - Ve > Viuwo), Vour is allowed to go high, and the DESAT (Pin14)
detection feature of the HL332J will be the primary source of IGBT protection. Once V¢ is increased from 0V to
above Vyyio., DESAT will remain functional until V¢, is decreased below Vyyo-. Thus, the DESAT detection and
UVLO features of the HL332J work in conjunction to ensure constant IGBT protection.

DESAT ¥URZS =1

e WLO Veer Ve DESAT &:J,ﬂ(on FAiSIz_T OJprut Vour
S8 a8 T = {3
ON Active Not Active High Low
SiE T3 BRUDESAT =) R@ET=S) (s
ON Not Active Active (with DESAT fault) Low (FAULT) Low
S8 TR BT DESAT #1=) = E ) =
ON Not Active Active (no DESAT fault) High (or no fault) High
K BY TR = 1’
OFF Active Not Active High Low
K TR P = {3
OFF Not Active Not Active High Low

5. IS NFIAERRRY Desaturation Detection and High Current Protection
HL332) e T R=R, KERELEasE. BAMELZBNSERE. IGBT AN, KETLAR —1 iR mAadi
B%Wiﬂ&%%fi’i%%ﬁk%ﬂ—/h 16 SRR,
The HL332J 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.
HL332) RIS A 2Ed sl IGBT AIIEAN (5EBHKk) EB/ESCIRAY, FHESBIRBTEEINERER A DI
&=, AMIRNEBEEEIBIE(NE IGBT 1285 ERUREEIR, PLEF MM RIESE. EREFEAREIBIMEKFEZ AT,
15 IGBT XUfr, £ IGBT XBPIAZSERAE), HISGNIEBIEARL, ARG LM R RV SE 55,
The fault detection method, which is adopted in the HL332J, 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.
INRINZEEHAVRIEREENER, RANE IGBT BBIRLSLEXEMNBNRIP L RE2EMN, ERNEMIRIKEERET

FXBER IGBT Hntd@, NizimARBEM, BIEENSEEWEBE, HL332) RMEEMRIKaIEERERIER M hEE
PRI IGBT B9Zh#E, EEAMGNEES — P EIWRIE RS IGBT RRIINFERIERT, SFuR— M HIBREERIUZ
ETRRSEEBRARRRNGE. B, T*HFEI HRTOSEREERRF 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 HL332J limits the power dissipation in the
IGBT even with insufficient gate drive voltage. Another more subtle advantage of the desaturation detection method
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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. MRS IGBT [J#Kk"4R"<#f Slow IGBT Gate Discharge during Fault Condition

SMEIRIGAEIEET, HL332) Bk ERPes MU HETE, LUEE IGBT EX"KIf, 1xasE IGBT itk iEIEH
BB, LUPLOREIRATIREEN, XMBUEES (LB R EBIMERIRIESE, TEERITEAE, Kt MusHx
Xk, BEEISEBERSE VetV LT, LR RRY TR IGBT HiRHAZE Ve,

When a desaturation fault is detected, a weak pull-down device in the HL332J 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 Ve + 2 Volts, at which time the large pull down
device clamps the IGBT gate to V.

7. DESAT #fE#eiNI;&BaATE DESAT Fault Detection Blanking Time

IGBT Ff=f5, DESAT &t B IR IRISAN—ERATE), LAEERIREBERE DESAT BELIT, XERAJETRA
DESAT BB2RTIE), FAIED DESAT ZeEBERIAT. DESAT EBIREHEFNIMND DESAT BBA=H,

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 HHERRERIEI MRS (Coiang . BEEERBSE(Voesar) ¥ DESAT FEEBEIR(IcHo)ITEASE, BD taiank = Caiank X
Voesar / lenge  ¥#E7ZHY 100pF BBBRIIRICIEFERTE)/9 100pF * 6.5V/240uA=2.7psec,

The nominal blanking time is calculated in terms of external capacitance (Cgank), FAULT threshold voltage (Vpesar),
and DESAT charge current (Icue) as taiank = Caiank X Voesar / lcng. The nominal blanking time with the recommended
100pF capacitor is 100pF * 6.5 V / 240uA = 2.7usec.

AL TE AR ERIEEERATE), (BRIER/NT 100pF FEBE. IRICiERATEItZE HL332) Mgz DESAT #iEik
SPTRERIRIKAESE., 2R IGBT FERIERS, EBRFIASINZ B SHEBEIFEIEIREE), WRCKEHREIEREELRL]
3us [EfEsl. AR IGBT AEZ/E, SEERMASINZ B SHEBIRGIR(DIRIEE), BT DESAT “IRERIFEHEKE
B, MRASEEAKINR, #EERY 100pF BESIRMEEAHEIR LUE R A S HUN RIS S8,

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 HL332J 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 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.

8. KIEA# Under Voltage Lockout

HL332) REFAEHUVLO)IhEE S e L EEBHABIE IGBT HitRkEB E~Emagsl HL332) (KB, IGBTs BEHZE 15V /Y

WREBEFIAEEAEDN Vo (SB)BE, BETIMRBEET 1BV, Vo (SB)RESEIEN, THETRERSHBEM
T, EMHREBEIERMEIET 10V)RY, IGBT gt TIEELEXS, HiuRiIH, JEEINNITEBIRE(V)AE, UVLO
e S8 HimtH L, —B Voo 81T Vyvio. ((EE UVLO B(E), UVLO $HB SRR, iFsdpigm N ==m
B, 2 Ve M OVUERT Vuvo) FHIEHS, DESAT (RIFEBIEESLME. BEE Vo H—IEINGET Vovos), UVLO
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BRI, £ UVLO HIZHREK 2RI, DESAT (RIFELRE. Et, FTICBIRBE(Vc)lfd, UVLO 1 DESAT BfEta s
MEERRLARIRS ITE, SRt mR.

The HL332J Under Voltage Lockout (UVLO) feature is designed to prevent the application of insufficient gate voltage
to the IGBT by forcing the HL332J output low during power-up. IGBTSs typically require gate voltages of 15V to achieve
their rated Vc(ON) voltage. At gate voltages below 13V typically, the Ve (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 (Vcc,) is applied.
Once Ve, exceeds Vyyios (the positive-going UVLO threshold), the UVLO clamp is released to allow the device output
to turn on in response to input signals. As Ve is increased from OV (at some level below Viyyio.), first the DESAT
protection circuitry becomes active. As Ve, is further increased (above Viyio.), 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 (Vcco).

9. BIEKENHAL Active Miller Clamp

KEPHUVFES dV/dt R MEREREER, FEERSHNATUEEREBIREE, KEHAE, SHMREERT
VIEXST Ve, Wi=titReEE, ERHAZSEERE. STF=iL 1100mA FREIRER, THUEBEBENER Vo +2.5V,
SERARA LED BINRS, $HZRRL

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 V). 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

EfthifefFH4 Other Recommended Components

35 PRI AR ER A — M NHEBFE. — DESAT imfRIFEEFE. — > FAULT IgEBZ. — FAULT i EHEBFBFIE
IR HAAEESRE,

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
Cifv Ve El:|7 G v v [16 'T—l
— 1
2] Veer Vieo [15] 2] Ve Vigp [15] == 1000F :
FETITS 100©  Doesar
[ FATLT DESAT [1a] v, 3 | FAUCT DESAT
E Vs Vee E_i II Vs Veer
1
5_| CATHODE Ve 1__2|% i 5 | CATHODE Ve
Rg

[Ce_| anone Vour |11 &—l 6_| ANODE Voir
E ANODE Vewawe | 10 E: Reuitoown 7_| ANODE Verame Ei —

8_| CATHODE Vee I'I =]
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1. % THIEERE Output Pull-Down Resistor

RSB FRIEERRE, BEBELE EHE Ve, £ 3 N TIREERLAN, RBEEREASHAEMEES, &
EEEBEI UMM ARLIER EAE Veo-3(Ve) 5 Ve ZIE, AT RHIEHEBERSEIE Veeo-3(Ver), BWERIES Ve Z
[BEE—TRERFE Reuwpown, LAMETERIE ARSI 650uA RUERR. THREBBEBURFIEREFERIE, o]
LIARIEATU Rou-down =[Vieco=3 *(Vee)[/650pA HATIEZE,

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 Vec-3(Vge) to
Veez within a period of several microseconds. To limit the output voltage to Vecz-3(Vee), a pull-down resistor, Rey-
pown between the output and Ve is recommended to sink a static current of several 650uA 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, Rouidown = [Veca=3 * (Vee)] / 650pA.

2. DESAT 5|B{FtPEafE DESAT Pin Protection Resistor

5 IGBTs ISR —IRE = EANBIE I EIRICIEM B ERBESIERREE, XogeaSE DESAT 511 EF~ER
AR ERIEBE, WNRAREURFEIRIE, BaNEes B RERIR, N BB RRHERSTRIAIKEES IC
AR, FTERA—" 100 BXIBRIEEIES DESAT “iREHEX, XPFIERIEBIEASEE DESAT {88k DESAT jHERATIE),
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. B CMR #fsisAYeEZs Capacitor on FAULT Pin for High CMR

SO TSEINSE, REEEETEINHEIREE, FAULT AIttZBNEE—1 1000pF BE, HEE
CMR 79 50kV/us B, BI3k18EHHI CMOS IRAAR,

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 sA9_LEHIERRE Pull-up Resistor on FAULT Pin

FAULT 5IRpRESBRARE L, EFEE— " LHEBERRE—SBHES. Wb, SERErILIEE a8 5 b
FERIRIPGIROE R, ZE. Im)iEEE—ik, ORIzHSRE,

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. ELftRTAEAIN FBFE B& (this) Other Possible Application Circuit (Output Stage)

E.39 BB MR, MERFERRFOAIEFRIACAY IGBT XS0 (Viamp i NMERRY, TES Ve &) Voam, (/MR
RIEBIER, RN MMRIREAFNMEAD P RAIZE R ER D .
Figure 39. IGBT drive with negative gate drive, external booster and desaturation detection (Vciamp Should be

connected to Vee when it is not used) Veamp is used as secondary gate discharge path. * indicates component

required for negative gate drive topology.
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Fig.40 Large IGBT drive with negative gate drive, external booster. VCLAMP control secondary discharge path for

Beijing Hongli Kunpeng International Trade Co., Ltd.

higher power application

=]

Y

]

Vegy

FOCT

el

Vs

=]

CATHODE

=]

ANODE

[=]

ANQDE

=

CATHODE

B

l)ﬂuFngf‘_

:.
-
g
2

=]

=]

m<

[=]
1L
1T

OpfionalR,

Wy

™

VEE

+HVDC

b JPHASE

> A

-HVDC

Tel: 86-10-57891098 MP:86-13001179378 Mail: info@hlkpint.com or lucyliu0807@163.com

25 /32



SIS eIp i HL332J

Gate Driver Optocoupler Gate Driver Optocoupler

MiER Thermal Model

HL332) =it EmE @A ICRISIE 1. 4. 5708 LG IC 95150 9 70 12 #Hi7E0ER, (AL, BEiwEmA Ve 518, Bl
5150 9 #012) WIS Efths MR ERANINSRIRRBIA NI LIBERE, A TR,

The HL332J 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.

N TRBNESRANUEHMERITIFE, 51805, 9 12 LSRR ERE, RENBERAINENE, 125°CHENRALER
AERXITIFERIE—E RS, LSRR BELLFAITE:

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:

Tj=Pi (B + Osa) + Ta

To =Po (o012 + Bg108) + Ta

Hep P=\ ICRIZHR, Po=4ih IC AIINER, BT O F100, 104 BURT PCB MBHISNIR, FIRELFRISEIREREIE, FELt,
BRI BERIN T ENLATAR:

Where Pi = power into input IC and Po = power into output IC. Since Bsp and 6914 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:

Tj = PBis + Tpes

To = PoBos2 + Tpo, 12

M, XERNNHENA HL332) 355055 I ERYREBMBRNES F) 5 F51M 9. 12 ANEE.
These equations, however, require that the pin 5 and pins 9, 12 temperatures be measured with a thermal couple on the
pin at the HL332J package edge.

WNRE 41 PRERRTELERST 125°C, WNASETFNE TUES M 9 #1012 895 [HNEE (ExI%h5R) LMESE S
AR,

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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Tj Tjo
On=60"C/W O19,12=30°CW
Tn Tr, 12
B =50°C/W* B 120 =50°C/W*
Ta

Figure. 41 HL332J thermal model

Ti =HNi IC ROZER

Tji = junction temperature of input side IC

Tio =t IC RZER

Tjo = junction temperature of output side IC

Tes =XIERIHES ] 5 BIRE

Trs = pin 5 temperature at package edge

Tpoo =EIE045 |/ O #0112 B9IRE

Tro> = pin 9 and 12 temperature at package edge

O1s =HINI IC 51§D 5 AIFAGE

Bis = input side IC to pin 5 thermal resistance

o010 =T 1C 5181 9 #0112 AIFE

B0912 = output side IC to pin 9 and 12 thermal resistance

Osa =5 §1 5 IREAE

Bs4 = pin 5 to ambient thermal resistance

89,120 =51 9 F0 12 TRZFALE

B9124 = pin 9 and 12 to ambient thermal resistance
AN ETRAYOA FOO0, 108 BB T SARSIER PCB /5. 1RIE PCB 7R
B/AimEk, ZEnpeEMskEL 2 &,
*The Bs4 and Bg 124 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.

Beijing Hongli Kunpeng International Trade Co., Ltd.
Tel: 86-10-57891098 MP:86-13001179378 Mail: info@hlkpint.com or lucyliu0807@163.com

27 /32



SEEINE b i

HL332J

Gate Driver Optocoupler Gate Driver Optocoupler

YMIZR~T Package Dimensions

SOP16
7.54+0.3

== = / ‘ \ pe
—® = ik
= = -
ST LDLf = 3 04101 H -
==+ \\L/ == = ik -
=l - 123:0.12 3
==l == s
==t a3

BB B Land Pattern Dimensions

1&E§$mmmmm%

ﬁ

L
fidbbebs

i BB mIEREL,
Note: The picture above is the front view of the product.
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8.763+0.3

10.363+0.3

B8 Unit: mm

Bfz Unit: mm
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B3 SR E HIZE Solder Reflow Profile

o
o Tp-5°C " Te
F
[}
% Ts max————————=
g L
g | |Tsmi
2 tL
g ts
z
[}
on
<
RV
3
A~ 25
E—
Time (s)
=] = =/IME =®AE By
[tem Symbol Min. Max. Unit
B
TR T 150 200 °C
Preheat Temperature
THAET
Rl ts 60 120 s
Preheat Time
SEEER
ﬂ'umL B B 3 DC/S
Ramp-Up Rate (T, to Tp)
RIBZRE
ma . T o7 o
Liquidus Temperature
ST T
j' T T, t, 60 150 s
Time Above T,
mél N=| §
EERE T, ) 60 o
Peak Temperature
Tc 7£(Te-5)F0 Tp Z [BJRYATE) ; i 20 .
Time During Which Tc Is Between (Tp-5) and Tp P
iR
B:F/ JES B ~ 6 °C/S
Ramp-down Rate(Tp to T))

. ENAERTRROEEMN ARG THITEIRIE, RS TREBE =R,

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

A
300—
260+0/-5°C Wave temperature , 10sec

250 First wave Second wave
o
o 200
[t +200°C/SEC 75"(_‘_/5@(
E 150 +2°C/sec
2 30 to 80 sec
E 100
|—

<— Preheat zone
50 2510 140°C

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

F T I8EXIR#E Soldering with hand soldering iron

A FIEHRRNBFFmEstF RN,

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

Manual soldering method Temperature: 360°C + 5°C, within 3s.
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2% Packing
B C23% Summary table
R (ZE-3i5e BEHE BEYNE BHYE iy i LD AR TR
SOP16 Reel(d330mm #5%2) 850 /& 2 &/%8 10 8/%8 450*390*0.1mm i
200mm
. Quantity per . Quantity per . o
Package Type Packing Form Reel Quantity per Box Carton Antistatic Bag Specification Note
SOP16 Reel(®330mm Blue) | 850pcs/reel | 2Reel/box 10box/ctn 450%390%0.1mm Guard band
200mm min.

B fREE% Tape & Reel
) BEHE: 850 R,
Qty/reel: 850pcs.
2) BfEHE: 17000 =,
Qty/ctn: 17000pcs.
3) WEXE: §R2#.
Inner packing: 2 reels/box.
4) ~E[E Schematic:

(E) 1.75+0.1

(P1)16£0.1 (Po) 440.1 (P2) 240.1 (Do)01.55+0.05 _
(T) 0.320.02 5
n @@@@@@@@é@@@%@%%@@@@@@ E
3 )
5 = i i i ]
iz ‘ ‘ ‘ ! ‘ ‘
R R o e e e
(D1®1.5540.1
*
(Ko) 4=0.1
(
B8{\7 Unit: mm
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i¥5 Attention

A FEAMOHRE. FIERME. TREE0RIT, REUCAE ARSI TERD,
HLKP continuously improve quality, reliability, function or design. We reserve the right to change this
document without notice.
B BEETTmAEBER, A A ERNAET IS BRE M SERIRE A E,
Please use in accordance with the product specification. HLKP is not responsible for the quality
problems caused by non-compliance with the product specifications.
B YTHESURERZEMIRE/ EETK, BHRERLIEEAR,
For equipment/devices where high reliability or safety is required, please contact our sales representatives.
B SFERTEUSE VAN, BEFRIIFEEAR.
When requiring a device for any “specific” application, please contact our sales in advice.
B S FRRIARIR S B LR, WIREAERTA,

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