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Symbol Description
HIN1,2,3 Logic input for high side gate driver output (HO), in phase
LIN1,2,3 Logic input for low side gate driver output (LO), in phase
VB1,2,3 High side floating supply
HO1,2,3 High side gate drive output
VS1,2,3 High side floating supply return
VCC Low side and logic fixed supply
L01,2,3 Low side gate drive output
COM Low side return
VSS Logic ground
Analog input for over-current shutdown. When active, ITRIP shuts down outputs
ITRIP and activates RFE low. When ITRIP becomes inactive, RFE stays active low for an
externally set time trircir, then automatically becomes inactive (open-drain high
impedance).
Integrated fault reporting function like over-current (ITRIP), 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.
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Table 2 LW AFEE
Symbol Definition Min. Max. Units

Vec Low-side supply voltage -0.3 25
Vin Logic input voltage (LIN, HIN, RFE, ITRIP) Vss—-5 Vec+ 0.3
Vi3 High-side floating well supply voltage (Note 1) -0.3 1225
Vsia23 High-side floating well supply return voltage Vei123-25 Ve123+0.3
Vho1.2,3 Floating gate drive output voltage Vs123-0.3 Vei13+0.3 v
Vioiz;3 Low-side output voltage -0.3 Vect+0.3
Vss Logic ground Vce-25 Vet 0.3
dvs/dt Allowable Vs offset supply transient relative to COM — 50 V/ns
Po Package power dissipation @ Ta<+25°C — 1.3 W
Rth,a Thermal resistance, junction to ambient — 75 °C/W
T, Junction temperature — 150
Ts Storage temperature -55 150 °C
To Lead temperature (soldering, 10 seconds) — 300

3.2 WFITITRG

ATIERIETT, NEBVHNFH TER LS, FFIERTHRERE, FIERESEIALU COM AZZREITE

E. HETITHRME
x3 WEISITHRMG
Symbol Definition Min Max Units
Vee Low-side supply voltage 13 20
Vin Logic input voltage (LIN, HIN, ITRIP) Vss Vss+5
Vree RFE logic input voltage Vss Vee
V1,23 High-side floating well supply voltage Vsi23+ 12 Vsi23+20
Vsi2;3 High-side floating well supply offset voltage ¥ COM-38 1200 Vv
Vst Transient High-side floating well supply offset voltage? -100 1200
Vhoi,2,3 Floating gate drive output voltage Vsi123 Vei23
Vioi,23 Low-side output voltage 0 Vee
Vss Logic ground -5 5
Ta Ambient temperature -40 125 °C

1. Vs 79 -8V E +1200V BHZEIE(E, Vs /9 -8V E Vs T IBHEIREFRITF
2 WARVee>Ve, MV Ve SIHZEHREBZE _MESFEIMNITIERFER . BHREEITEX -100 v G BRS B ENTEH

RMETXTHITESN, MBESILH/AFIELIE.
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(Vec-COM) = (Ve-Vs=15Ve BRIEBHIWER, Ta=25°Co Vil I SELLCOM ABE, VoMl 1o BHLUZBER V;
fcomAnsE, ERFHENIBEHSIEIHoE Lo Ve BEELCOM ABE, Ve BV AEE,

R4 BEBESNY
Symbol Definition Min. Typ. Max. Units Test Conditions
VBSUV+ | VBS supply under voltage positive threshold | 9.2 10.4 116
VBSUV- | VBS supply under voltage negative threshold | 8.3 9.4 10.5
VBSUVHY VBS supply under voltage hysteresis — 1 —
Vccuvt | vCC supply under voltage positive threshold | 10.2 114 12.6
Vccuv- | vCC supply under voltage negative threshold | 9-3 10.4 11.5
VcCuvHy VCC supply under voltage hysteresis — 1 —
VoH High level output voltage drops, VBIAS VO — 0.35 — v lo=20 mA
VoL Low level output voltage drops, VO — 0.15 —
VIH Logic “1” input voltage 23 — —
ViL Logic “0” input voltage — — 0.7
VRFE+ RFE positive going threshold 17 19 2.3
VRFE- RFE negative going threshold 0.7 0.9 11
VITRIP+ ITRIP positive going threshold 0.47 0.500 0.525
VITRIP- ITRIP negative going threshold 0.42 0.450 0.475
VITRIP HYS ITRIP hysteresis — 0.050 —
ILK | High-side floating well offset supply leakage | — - 50 VB=Vs=1200V
UA
IQBS Quiescent VBS supply current — 175 250 VIN=0Vor5V
lQcc Quiescent VCC supply current — 1000 1500 VIN=0Vor5V
lo+mean | \;0an output current for load capacity charging | 200 300 — C=22nF
from 3V (20%) to 6 V (40%)
10-mean | Mean output current for load capacity 400 600 — C=22nF
discharging from 10.5 V (70%) to 7.5 V (50%)
lo+ | Output high short circuit pulsed current — 350 — A Vo=0V
PW<=1us
Io- | Output low short circuit pulsed current - 650 — Vo=15V
PW<1us
IRFE+ Logic “1” Input bias current (RFE) — 0 1 VRFE=3.3V
IRFE- Logic “0” Input bias current (RFE) 1 0 - VRFE=0V
N+ Logic “1” Input bias current (LIN, HIN) - 1000 1250 VIN=5V
IIN- Logic “0” Input bias current (LIN, HIN) — - 1 WA VIN=0V
liTRIP+ Logic “1” Input bias current (ITRIP) — 15 25 VIN=1V
lITRIP- Logic “0” Input bias current (ITRIP) — — 1 VIN=0V
RBs Bootstrap diode on resistance — 120 150 | Q —
VFBSD Bootstrap diode forward voltage drops - 0.9 - |V lo=300 pA
RON,RFE | RFE mos resistance - 40 60 | Q —
YR FM /23 KA 18
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PRIESBIWEA, Vcc=Ves=15V. Vs=COM. Ta=25°C #1C.=1000 pFo
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&5 EhAEBSEM
Symbol | Definition Min. Typ. Max. Units | Test Conditions
ton Turn-on propagation delay 500 700 900
torr | Turn-off propagation delay 450 650 850
tr Turn-on rise time — 35 —
te Turn-off fall time — 20 —
MT Delay matching time (HS & LS turn-on/off) — — 130
Deadtime: LO Turn-off to HO Turn-on &
bT HO Turn-off to LO turn-on 300 460 700
trL,in | Input noise filter time 200 350 500 ns
Enable low to output shutdown propagation
ten — 600 —
delay
tirrie | ITRIP to output shutdown propagation delay — 750 1250 Virrp=1V
ta ITRIP blanking time — 500 —
trr | ITRIP to FAULT propagation delay 450 650 900
FAULT clear time _
trirer (R=2MQ, C=1nF) — 1.9 — ms VDD=3.3V
SRF 8/23 KA 1.8
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5 REER

Rs RERFERL
Qualification Level Industrial 2)
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 DSO-24 MSL3 %, 260 °C
(per IPC/JEDEC J-STD-020)
ESD Human Body Model Class 2
(per JEDEC standard JESD22-A114)
Charged Device Model Class C4
(per JEDEC standard JS-022-2014)
IC Latch-Up Test Class Il Level A
(per JESDT8)
RoHS Compliant Yes
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RS
Product Description
MR IR Rh 28 1C

2ED1321/2S12M 1200V SOI single phase gate driver. The 2ED1321/2S12M comes in a DSO-16 300 mil package and

2ED1323/4S12P provides +2.3 A / -4.6 A current capability. While the 2ED1323/4S12P comes in a DSO-20 300 mil
package and supports +2.3 A / -2.3 A current drive capability. The family features best-in-class
switching performance in packages with sufficient creepage and clearance distances. These
products integrate a low resistance (30 Q) bootstrap diode, ultra-fast and accurate (+ 5%)
overcurrent protection (OCP), enable input, fault-out, and programmable fault reset with separate
logic (VSS) and output ground (COM) pins. The 2ED1323/4S12P provides additional features of
Active
Miller Clamp (AMC) and Short Circuit Clamp (SCC).

6ED2231S12T 1200V, 0.65 A three phase gate driver with integrated bootstrap diodes and over current protection
in DSO-24 package. By utilizing Infineon thin-film silicon-on-insulator (SOI) technology,
6ED2231S12T provides best-in-class robustness to protect against negative transient voltage
spikes.

VBSUVLO+/-=VCCUVLO+/-=12.2V/11.3V(Typ.)

IR2214SS 1200V Half-bridge gate driver with integrated dead-time, desaturation detection (DESAT), soft over-
current shutdown, synchronized shutdown, two-stage turn-on for di/dt control, separate pull-
up/pull-down output drive pins, matched propagation delays, and independent UVLO with
hysteresis.

IR2213S 1200V High and Low side gate driver with cycle by cycle shutdown logic, independent UVLO with
hysteresis, matched propagation delays, and separate logic and power grounds.

IR2238Q 1200 V Three-phase motor controller with integrated programmable dead-time, desaturation
detection (DESAT), brake chopper driver with protection, soft over-current shutdown,
synchronized shutdown, hard shutdown, two-stage turn-on for dl/dt control, separate pull-
up/pull-down output
drive pins, matched propagation delays, and independent UVLO with hysteresis.

BIESEES

IKW15N120BH6 High Speed 1200V, 15 A/40 A/75 A hard-switching TRENCHSTOPTM IGBT6 co-packed with a very soft

IKW40N120CS6 and fast recovery anti-parallel diode in a TO247 package/T0247PLUS 3pin package

IKW08T120 The 1200V, 8 A/15 A/25 A/40 A hard-switching TRENCHSTOPTM IGBT3 co-packed with free-wheeling

IKW15N120T2 diode in a TO247 package, provides significant improvement of static as well as dynamic

IKW25N120T2 performance of the device, due to combination of trench-cell and fieldstop concept.

IKW40N120T2

IKQ40N120CT2 Infineon introduces the new package TO-247PLUS for 1200 V IGBT with increasing amounts of
silicon in smaller, space saving packages with 40 A/50 A/75 A.

FP15R12W1T4 EasyPIMTM 1B/2B 1200V, 15 A/35 A PIM IGBT module with fast Trench/Fieldstop IGBT Emitter

FP15R12W2T4 Controlled 4 diode and NTC.

FP35R12W2T4

FP15R12W1T4_B11

EasyPIMTM 1B 1200 V, 15 A PIM IGBT module with fast Trench/Fieldstop IGBT4, Emitte Controlled 4
diode, NTC and PressFIT Contact Technology.

FS25R12W1T4
FS35R12W1T4

EasyPACKTM 1B 1200V, 25 A/35 A sixpack IGBT module with Trench/Fieldstop IGBT4, Emitter
Controlled 4 diode and NTC.

FS25R12W1T4_B11

EasyPACKTM 1B 1200V, 25 A sixpack IGBT module with Trench/Fieldstop IGBT4, Emitter Controlled
4 diode, NTC and PressFIT Contact Technology.

iMOTION™ #5128
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).
YR FM 19/23 R 18
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Understanding HVIC Datasheet Specifications

HV Floating MOS-Gate Driver ICs
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Bootstrap Network Analysis: Focusing on the Integrated Bootstrap Functionality
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Using Monolithic High Voltage Gate Drivers
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Managing Transients in Control IC Driven Power Stages

Simple High Side Drive Provides Fast Switching and Continuous On-Time
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9 BiTiER
Document Date of release | Description of changes
version
1.0 2018-03-27 First Release Version
11 2018-12-14 Update the ITRIP to output shutdown propagation delay Max. value
1.2 2019-08-05 Editorial change
13 2020-03-10 Editorial change
14 2022-02-02 Update notes on chapter 6
15 2022-09-19 Update the package drawing
1.6 2023-06-08 Update according 6ED2231S12T, update Vstand Vs 53 to 1200V
1.7 2023-08-09 Correct the test conditions of lo from 300 mA to 300 pA for VFBsD
1.8 2025-01-06 Correct the number of pin assignments (Figure 3) to match Figure 28
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