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Sales Product Name| Package type P - Orderable part number
Form Quantity
2ED1322S12M PG-DS0-16-U02 Tape and Reel 1,000 2ED1322S12MXUMAL
2ED1321S12M PG-DSO-16-U02 Tape and Reel 1,000 2ED1321S12MXUMA1L
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veC __,, ____VB. —
O— HIN HO = :_":} Refer to lead assignments for
correct pin configuration. This
LIN VS o diagram shows electrical
To Load connections only. Please refer to
RFE 2ED1322 vCC our application notes and design
—— tips for proper circuit board
T ITRIP 2ED1321 =T= layout.
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*Bootstrap diode is monolithically integrated
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Source / Integrated
Sales . . Key Cross . Integrated ton/
Package Type |sinkdrive conduction : Bootstrap
Product (peak - A) Features revention Deadtime Diode tore
Name P P (typ)
OCP,
2ED1324S12P | PG-DS0O-20-U03 | +2.3/-2.3 AMC Yes 380 ns Yes 500 ns
SCC, RFE
OCP,
2ED1323S12P | PG-DS0-20-U03 | +2.3/-2.3 AMC No None Yes 350 ns
SCC, RFE
2ED1322S12M | PG-DS0-16-U02 | +2.3/-4.6 | OCP,RFE | Yes 380 ns Yes 500 ns
2ED1321S12M | PG-DS0O-16-U02 | +2.3/-4.6 | OCP,RFE | No None Yes 350ns
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16-Lead PG-DSO-16-U02 (300 mil
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3.2 5| BIThEE

xR2
Symbol Description
HIN Logic input for high side gate driver output (HO), in phase with HO
LIN Logic input for low side gate driver output (LO), in phase with LO
Integrated fault reporting function like over-current protection (OCP), or low-side
RFE undervoltage lockout and the fault clear timer. This pin has negative logic and an
open-drain output. The use of over-current protection requires the use of
external components
VSS Logic ground
Analog input for over-current shutdown. When active, OCP shuts down outputs
ITRIP and activates RFE low. When OCP becomes inactive, RFE stays active low for an
externally set time trircir, then automatically becomes inactive (open-drain high
impedance)
COM Low-side gate drive return
LO Low-side driver output
VCC Low-side and logic supply voltage
VS High voltage floating supply return
HO High-side driver output
VB High-side gate drive floating supply
NC Pin Not Connected
DNC Do Not Connect the pin to any electrical node
HiEE 60f 35 V13
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4.1

BSSH

BN RATEE

B RANIE BRTIFENNRE, BIRREANESTSES. FFRIERTHZEIRA, FIEBEES
BRI L COM WBERLEIEBE, ABMINETEEREEBBRGCERET[FIENFAHTNEN. (Ta

=25°C)o
xr3 B RATEE
Symbol Definition Min. Max. Units
Ve High-side floating well supply voltage “°t! -0.5 1225
Vs High-side floating well supply return voltage "ot! Vs-25 Ve+0.5
v High-side floating supply voltage (Vsvs. Vs) 4 25
BS (internally clamped)
Vo Floating gate drive output voltage Vs-0.5 Ve+0.5
Low side supply voltage (Vccvs. Vss) (internally v
Veeano clamped) -1 25
v Low side supply voltage (Vccvs. Vcou) (internally 1 25
« clamped)
Vio Low-side output voltage -0.5 Vec+0.5
Vin Logic input voltage (HIN, LIN, RFE, ITRIP) Vss-5 Vec+ 0.5
dVs/dt | Allowable Vsoffset supply transient relative to COM — 50 V/ns
Po Package power dissipation @ Ta<+25°C Note2 — 1.6 W
Rthya | Thermal resistance, junction to ambient "ote? — 78
Yotop Characterization parameter junction to package 4 °C/W
top Note 3
T, Junction temperature -40 150
Ts Storage temperature -55 150 °C
To Lead temperature (soldering, 10 seconds) — 300

A1 Hvee>VB B, MNRBEZRELFHCEIRS, W vce M VB 5IMZIENNE B4 —RE XM EMIMITHERIER
d2: BB RER—H. FIESHSETIIECERN

7 3: 1RYE JEDEC #REERTTARIN, Ta=50°C, PD=1W, PCB: JEDEC2s2p (JESD51-5)

BIEF

7of35

www.infineon.com/soi

V13
2023-09-06


http://www.infineon.com/soi

2ED1322S12M/2ED1321S12M ./.
HAT AR E2E — AR D OCP B 1200 V £ HFHIRIREH 22 ( |I1f| neon

4.2 WEEITHRH

NGRS EETE, NEBNNEGTER, RIERDSEIRA, FIEERESHYALL COM AZER
TR E, KIAIMTEEIBIE (Vec - COM) = (Ve - Vs) =15V (Ta=25°C) BIEJREEE MK AY,

xRa WESITHRNE
Symbol Definition Min Max Units
Ve Bootstrap voltage Vs+13 Vs+20
Ves High-side floating well supply voltage 13 20
Vs High-side floating well supply offset voltage "“°t* -8 1200
Transient High-side floating well supply offer
Vst voltage (<700ns) Note? -100 1200 v
Vio Floating gate drive output voltage Vs Ve
Vec Low-side supply voltage 13 20
Vio Low-side output voltage 0 Vee
Vin Logic input voltage (HIN, LIN, RFE, ITRIP) Vss Ve
Vss Logic ground -5 5
tin Minimal pulse width for ON or OFF 0.3 — us
Ta Ambient temperature -40 125 °C

i1 BEIRIESERE V-8V E +1200V
20 WRVee>Vs, NVee Ve SIIZ BRI B IRE S E£TINIIIERFER, BFRHE X EIX-100 VAV A BESEBEEN RS
R ZHITESNE, M8t/ RITE.

BUES A 80f35 V13
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4.3 BSBESEH

PRIES BB, BN (Vec - COM) = (Ve -Vs) =15V, Vss=COM H Ta=25°Co Vi Viu #l Iy BELL COM BB E,
IERTFHEMNEYNS D HIN D LIN. Vo # 1o BEA Vs / COM AEE , ERFHEMEYEEHS I HO 3K Lo,
Vecow BEILL COM AEZE, Vesyy BV REZE,

xS ASHESNEYE
Symbol Definition Min. Typ. Max. | Units Test
Conditions

Vesuv+ | Vessupply undervoltage positive going threshold 115 12.2 12.9

Vesuv- | Vessupply undervoltage negative going threshold 10.6 11.3 12

Vesuwy | Vessupply undervoltage hysteresis 0.5 0.9 — v

Veeow | Veesupply undervoltage positive going threshold 115 12.2 12.9

Veew- | Veesupply undervoltage negative going threshold 10.6 11.3 12

Vecuwy | Veesupply undervoltage hysteresis 0.5 0.9 —
I« | High-side floating well offset supply leakage — 0.5 20 \\2; g%)?)\\//
loss | Quiescent Vassupply current — 180 350 uA
locc | Quiescent Vecsupply current — 600 1000 Vn=0Vor3.3v
Vou |High level output voltage drop, Vcc- Vio, Ve- Vo — 0.32 0.7
Vou | Low level output voltage drop, Vo — 0.18 0.4 v lo=100 mA

lormean | Mean output current from4.5Vto 7.5V 14 2.0 — C.=56nF
lon | Peak output current turn-on — 2.3 — PVF;L; ;)OQus

lomean | Mean output current from7.5Vto 4.5V 2.8 4.0 — A C.=56nF
l: | Peak output current turn-off — 46 — PVFles_ ;)OQus
Vin | Logic “1” input voltage (HIN, LIN, EN) 1.7 2.0 2.3 v
Vii | Logic “0” input voltage (HIN, LIN, EN) 0.7 0.9 1.1
In+ | Input bias current (Output = High) 15 35 60 Vin=3.3V

In- | Input bias current (Qutput = Low) — — Vin=0V

0
leee. | Logic “1” Input bias current (RFE) — 0 1 Vre=3.3V
leee. | Logic “0” Input bias current (RFE) — 0 — KA Veee=0V
lrrip+ | Logic “1” Input bias current (ITRIP) — 0 1 Vn=1V
lrrie- | Logic “0” Input bias current (ITRIP) — 0 — Vin=0V
Vesss \Lj:gotstrap diode forward voltage between Vcc and _ 1 12 v 120.3 mA
B i fi Vi
lraco Vgotstrap diode forward current between Vcc and 40 70 100 mA VeeVa=4V
. . Vi=4 V,
Resp | Bootstrap diode resistance 18 30 42 O Ve,=5V
Ronfir | RFE low on resistance of the pull-down transistor — 35 70 Vree= 0.5V
. lour-=200 MA
Vacrso | Active shut-down voltage — 2.1 2.4 ouT m
v Vec/Ves open
Vinocr | OCP comparator threshold 0416 | 0.44 | 0.464
Vinocen | OCP comparator hysteresis 0.04 0.05 —
IRRETEFENE - S 31% 1/ INIE
IR AR 90f35 V13
2023-09-06
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4.4

FRIESHIWEA, Vec=Ves=15V. Ta=25°C #1 C. = 1000 pFo

NS ESRE

76 IS BSE
Symbol | Definition Min. Typ. Max. Units Test Conditions
. 2ED1322 400 500 700
ton | Turn-on propagation delay >ED1321 250 350 500 Vi=0Vor3.3v
. 2ED1322 400 500 700 Vs=0Vor1200V
torr | Turn-off propagation delay JED1321 250 350 500
tr | Turn-onrise time — 48 80 Vw=00r3.3V
tr | Turn-off fall time — 48 80 C.=49nF
. ns VRFE =0.5 V,
Ten | RFE Enable propagation delay 400 500 700 Vio/Vio= 20%
taun | turn-on and -off R - 35 ~ Vi=0&3.3V
tren | RFE Input filter time 100 150 220
trurer | RFE Fault-clear time 120 160 — Ve =0.1Y,
VRFE =2.1V
toceri | ITRIP Filter time 0.3 0.5 0.7 Virrp=1V
. Virrip= 1V
tocrout,s| OCP Sense to Low-side OUT LOW delay 0.4 0.65 0.9 Vour = 3V
ouT
. . Hs Virrp= 1V
tocroutns OCP Sense to High-side OUT LOW delay 0.6 0.85 11 Vour = 3V
ouT
tocrrr | OCP Sense to RFE LOW delay 04 | 065 | 09 Virap= 1V
VRFE: 10%
tuvioriL | UVLO Noise filter 1.0 15 —
MT Delay matching time (HS & LS turn- _ 10 60 external dead time >
on/off) 500 ns
DT | Deadtime (2ED1322 only) 260 380 540 . Vn=0&3.3V
MDT | Matching Dead time (2ED1322 only) _ 10 80 eXtemalo‘:Ead time
PM | Output pulse width matching — 20 80 PWixn>1 us
IR AR 100f35 V13
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5 RIFESNMEMFARE

5.1 MR IX=h

2ED132xS12 HVIC 1&1+HFAFIXEh IGBT B SiC MOSFET., B 4 #1 Bl 5 BR T 5 HVIC MitRIRchIhBEAE X AY
LB, AT IRHIIERIF X MRAT HVIC Eﬁutlj BREN oo IREHIMEBIHERFF X MR EY @J‘ EENX N
Eg?ﬁﬁ%ﬂg Vo *D1ﬁlﬁ'ﬁ1j]+ﬁgéﬂ’] Vio » 1/< /iﬁﬁﬁjdbﬂh Vour » T_ﬁﬁﬂlﬂl /R_F;f_lzﬁl_ljﬁﬁ*uﬁ&lﬁﬁgﬁu

é Vg ;]] [E Ve ;Iji
(Or Vcc) (Or VCC)

Ho L | HO ] |
(orLO) 1, | (or LO) I |

0-
Vo (or Vio) ‘

[
LT

[
LT

L

Vs - VS 1
(or COM) (or COM)
Figure4  HVIC Sourcing current Figure5  HVIC Sinking current

5.2 Uik TS

2ED132xS12 RS AN E S ZBIMIX R0 T & 6 1 B 7R, MlX‘H:’.‘:F' BN U S Zig&EEX
LB EE (Bl ton torr e te) BIENX , UNFBATFINEIES E’JEHU)\/ R EsIEE.

— trILIN—

HIN/LIN | N

50%

fin < triin

torr | tF HO/LO ow

90% 90%

HIN/LIN [«— tiy —

fin > teLn

10%

HO/LO

Figure 6  Switching timing diagram Figure 7  Input filter

IR AR 110f35 V13
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5.3 By e

TE 8FE 9LA 2ED1322512M A, BT T BN INEERIRIF X R ; AXEHEERFEIFMMTAILINEE,
TE s BEfE AHRIE], HvIC KEIRNAFRSMFMEMFAXEEH<S; FEit, HVIC WE@ERIPINEER LE T XFHh
HRNEE, HVICHFIFEF BN EE, @H%%ﬁ?rﬁ)\%%o
& sfIX|a)B #1 B 9 B/~ ITRIP S ASH LRSS EMNBBRFET ASEF; FEit, FraMikIkshiEHigwa
B (E1, HO EMEEREFRE; LO ’@1%##1&%%%“) , 7 H RFE 2| B_E 1R MRS &, Z5|HBE
"rjj 0Vo —B ITRIP IAMEERBFRS, WHBRFZEARSHIREHIERE, BEI RFE 5| L8YE
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w9 BEER

Qualification level

Industrial?

Note: This family of ICs has passed JEDEC’s Industrial
qualification. Consumer qualification level is granted by
extension of the higher Industrial level.

Moisture sensitivity level

MSL2a3, 260°C

DSO-16-44 (per IPC/JEDEC J-STD-020)

Charged device model

Class C3(1.0kV)
(per JESD22-C101)

ESD
Human body model

Class 2 (2 kV)
(per JEDEC standard JESD22-A115)

IC latch-up test

Class Il Level A
(per JESD85)

RoHS compliant

Yes
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Product ‘ Description
Gate Driver ICs
6ED2230S12T 1200V, 3 phase level shift thin-film SOI gate driver with integrated bootstrap diodes, over-
6ED2231S12T current protection (OCP), 350/650 mA source/sink current drive, Fault reporting, and Enable

for IGBT switches.

Power Switches

IKW40T120 1200 VIGBT in TRENCHSTOP™ and Fieldstop technology with anti-parallel diode

IKYS0N120CH3 1200 VIGBT in Highspeed3 technology with anti-parallel diode

IKQ75N120CT2 1200 V IGBT in TRENCHSTOP™ 2 technology with anti-parallel diode

FP75R12KT3 1200 V EconoPIM™3 module with fast Trench/Fieldstop IGBT3 and Emitter Controlled diode

FP75R12KT4P 1200 V EconoPIM™3 module with fast Trench/Fieldstop IGBT4 and Emitter Controlled 4 diode

FP25R12W1T7 B11 1200V EasyPIM™ module with TRENCHSTOP™ IGBT7 and Controlled 7 diode

FP35R12W2T7 1200 V EasyPIM™ module with TRENCHSTOP™ IGBT7 and Controlled 7 diode

FP50R12W2T7 EasyPIM™ 2B 1200V, 50 A three phase input rectifier PIM (Power Integrated Modules) IGBT
module with TRENCHSTOP™ IGBT7, Emitter Controlled 7 diode and NTC.

FP75R12N2T7 EconoPIM™ 21200V, 75 A three phase PIM IGBT module with TRENCHSTOP™ IGBT7, Emitter
Controlled 7 diode and NTC

FP100R12N3T7 EconoPIM™ 3 1200V, 100 A three phase PIM IGBT module with TRENCHSTOP™ IGBT7, Emitter

Controlled 7 diode and NTC.
FS55MR12W1M1H B11 | EasyPACK™ 1B 1200V / 55 mQ sixpack module with CoolSiC™ MOSFET with enhanced
generation 1, NTC and PressFIT Contact Technology.

IMW/Z120R350M1H The CoolSiC™ 1200V, 350 mQ ~ 14 mQ SiC MOSFET in TO247-3 or T0247-4 package
IMW/Z120R220M1H build on a state-of-the-art trench semiconductor process optimized to combine
IMW/Z120R140M1H performance with reliability. In comparison to traditional silicon (Si) based switches
IMW/Z120R090M1H like

IGBTs and MOSFETSs, the SiC MOSFET offers a series of advantages. These include,

IMW/Z120R060M1H the lowest gate charge and device capacitance levels seen in 1200 V switches, no
IMW/ZA120R040M1H reverse recovery losses of the internal commutation proof body diode, temperature
IMW/Z120R030M1H independent low switching losses, and threshold-free on-state characteristic.
IMW/ZA120R020M1H
IMW/ZA120R014M1H
iMOTION™ Controllers
IRMCK099 iMOTION™ Motor control IC for variable speed drives utilizing sensor-less Field Oriented
Control (FOC) for Permanent Magnet Synchronous Motors (PMSM).
IMC101T High performance Motor Control IC for variable speed drives based on field oriented control
(FOC) of permanent magnet synchronous motors (PMSM).
IR AR 300f35 V13
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PACKIGE-GROUT pG-DSO-16-U02
DIMENSIONS MI:ILLIMETE:;}L
A 225 235
Al 0.10 0.20
A2 2.55 265
b 0.32 048
c 0.25
D 1010 10.50
E 10,10 10.50
E1 T.30 T.70
] 127
L 0.50 0.90
ln] n* B®
1) DOES NOT INCLUDE PLASTIC OR METAL PRUTRUSION OF 0.15 MAX. PER SIDE
2) DOES NOT INCLUDE DAMBAR PROTRUSION OF 0.1 MAX.
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Document Date of release Description of changes

version
1.0 March 07,2023 Final Datasheet
1.1 March 16,2023 Updated the photo of package
1.2 April 18,2023 Figure 9, OCP threshold changed,

Changed, Vge: to Vi for the fomula of trircir calculation

1.3 September 6, 2023 | Created the new paragraph “Temperature trend charts”
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