ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



Data Sheet No. PD60245

International
IR21363(J&S)PbF

IR Rectifier

3-PHASE BRIDGE DRIVER

Features

* Floating channel designed for bootstrap operation

Fully operational to +600V Packages
Tolerant to negative transient voltage - dV/dtimmune
Gate drive supply range from 12 to 20V

Undervoltage lockout for all channels

Over-current shutdown turns off all six drivers
Independent 3 half-bridge drivers

Matched propagation delay for all channels
Cross-conduction prevention logic

Lowside outputs out of phase with inputs. High side
outputs out of phase

3.3V logic compatible

* |Lower di/dt gate driver for better noise immunity

e Externally programmable delay for automatic fault clear 44-Lead PLCC w/o 12 leads

Description
The IR21363(J&S) are high votage, high speed power MOSFET and IGBT drivers with three independent high and
low side referenced output channels for 3-phase applications. Proprietary HVIC technology enables ruggedized
monolithic construction. Logic inputs are compatible with CMOS or LSTTL outputs, down to 3.3V logic. A
current trip function which terminates all six outputs can be derived from an external current sense resistor. An
enable function is available to terminate all six outputs simultaneously. An open-drain FAULT signal is provided
to indicate that an overcurrent or undervoltage shutdown has occurred. Overcurrent fault conditions are cleared
automatically after a delay programmed externally via an RC network connected to the RCIN input. The output
drivers feature a high pulse current buffer stage designed for minimum driver cross-conduction. Propagation
delays are matched to simplify use in high frequency applications. The floating channel can be used to drive N-
channel power MOSFETSs or IGBTs in the high side configuration which operates up to 600 volts.

Typical Connection

»
up to 600V
VCC o l vce
HIN1,2,3 © HIN1,2,3 VB123 |—1 T i
LIN123 o LIN1,.2,3 Yy
FAULT FAULT Ho123 =
° .
T
EN o EN VS1,2.3 ) °
-~ To
- — © Loap
o °
ITRIP L01,23
T vss CcoMm
GND o
(Refer to Lead Assignments for correct pin configuration). This/These diagram(s) show electrical connections only.
Please refer to our Application Notes and DesignTips for proper circuit board layout.
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IR21363(J&S)PbF

Absolute Maximum Ratings

Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage parameters
are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured under board
mounted and still air conditions.

International
IGR Rectifier

Symbol Definition Min. Max. Units
Vs High side offset voltage VB1,2,3-25 | VB1,2,3+0.3
VBs High side floating supply voltage -0.3 625
VHO High side floating output voltage Vs1,23-0.3 | VB123+0.3
Vece Low side and logic fixed supply voltage -0.3 25
Vss Logic ground Vece -25 Ve + 0.3
VLo1,2,3 Low side output voltage -0.3 Vee +0.3 v
VIN Input voltage LIN,HIN,ITRIP, EN, RCIN Vsgs - 0.3 lower of
(Vss + 15) or
Vce + 0.3)
VELT FAULT output voltage Vss - 0.3 Vee + 0.3
dv/dt Allowable offset voltage slew rate — 50 V/ns
Pp Package power dissipation @ Ta < +25°C (28 lead PDIP) — 15
(28 lead SOIC) — 1.6 w
(44 lead PLCC) — 2.0
Rthya Thermal resistance, junction to ambient (28 lead PDIP) — 83
(28 lead SOIC) — 78 °C/W
(44 lead PLCC) — 63
Ty Junction temperature — 150
Ts Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds) — 300

Recommended Operating Conditions

The Input/Output logic timing diagram is shown in figure 1. For proper operation the device should be used within the recom-
mended conditions. All voltage parameters are absolute referenced to COM. The Vg offset rating is tested with all supplies
biased at 15V differential.

Symbol Definition Min. Max. Units
VB123 High side floating supply voltage Vs123+12 | Vs123 +20
Vs12,3 High side floating supply offset voltage Note 1 600
VHO123 High side output voltage Vs123 VB1,23
VL0o1,23 Low side output voltage 0 Vee
Vee Low side and logic fixed supply voltage 12 20 \%
Vss Logic ground -5 5
VELT FAULT output voltage Vss Vce
VRCIN RCIN input voltage Vss Vee
VITRIP ITRIP input voltage Vss Vss +5
VIN Logic input voltage LIN, HIN Vss Vss +6
TA Ambient temperature -40 125 °c

Note 1: Logic operational for Vg of COM -5V to COM +600V. Logic state held for Vg of COM -5V to COM -Vgs.

(Please refer to the Design Tip DT97-3 for more details).
Note 2: All input pins and the ITRIP pin are internally clamped with a 5.2V zener diode.
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International IR21363(J&S)PbF

IGR Rectifier

Static Electrical Characteristics

VBias (Vce, VBs1,2,3) = 15V unless otherwise specified. The V|N, VTH and ||y parameters are referenced to Vgg and
are applicable to all six channels (Hs1,2,3 and Ls1,2,3). The Vo and lp parameters are referenced to COM and Vs1,2,3
and are applicable to the respective output leads: Ho1,2,3 and Lo1,2,3.

Symbol Definition Min. | Typ. |Max.| Units | Test Conditions
ViH Logic “0” input voltage LIN1,2,3, HIN1,2,3 3.0 — —
ViL Logic “1” input voltage LIN1,2,3, HINT, 2,3 — — 0.8
VEN TH+ EN positive going threshold — — 3
VENTH- EN negative going threshold 0.8 — —
VITTH+ ITRIP positive going threshold 0.37 | 0.46 | 0.55
VITHYS ITRIP input hysteresis — 0.07 —
VReiNTH+|  RCIN positive going threshold — 8 —
VRCIN,HYS RCIN input hysteresis — 3 —
VoH High level output voltage, Vg|as - Vo — 0.9 1.4 \% lo =20 mA
VoL Low level output voltage, Vo — 0.4 0.6 lo =20 mA
Vecuv+ Ve and Vs supply undervoltage 10.6 1.1 11.6
VBSUV+ positive going threshold
Vceuv- Ve and Vs supply undervoltage 104 109 | 11.4
VBSUV- negative going threshold
VCCUVH Ve and Vs supply undervoltage — 0.2 —
VBSUVH lockout hysteresis
ILK Offset supply leakage current — — 50 HA VB1.2,3°Vs1,2,3=600V
loBs Qu!escent VBs supply current — 70 120 ViN = OV or 5V
lacc Quiescent V¢ supply current — 3.3 — mA
VIN,CLAMP|  Inputclamp voltage (HIN, LIN, ITRIP and EN) 4.9 5.2 5.5 \% IIN=100pA
ILIN+ Input bias current (LOUT = HI) — 200 300 VLIN=5V
ILIN- Input bias current (LOUT = LO) — 100 220 VLIN =0V
IHIN+ Input bias current (HOUT = HI) — 200 300 VHIN =5V
IHIN- Input bias current (HOUT = LO) — 100 220 LA VHIN =0V
IITRIP+ “high” ITRIP input bias current — 30 100 ViTRIP=5V
IITRIP- “low” ITRIP input bias current — 0 1 ViTRIP=0V
IEN+ “high” ENABLE input bias current — 30 100 VENABLE=5V
IEN- “low” ENABLE input bias current — 0 1 VENABLE =0V
IRCIN RCIN input bias current — 0 1 VRcIN=0Vor 15V
lo+ Output high short circuit pulsed current 120 200 — mA Vo=0V, PW <10 us
lo- Output low short circuit pulsed current 250 350 — Vo=15V, PW <10 ps
RoN,RcIN | RCIN low on resistance — 50 100
RON,FLT FAULT low on resistance — 50 100 Q
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International
IGR Rectifier

IR21363(J&S)PbF

Dynamic Electrical Characteristics
Vce = VBs = VBlas = 15V, Vg4 2 3 = Vgg = COM, TA = 25°C and C = 1000 pF unless otherwise specified.

Symbol Definition Min.| Typ]| Max.| Units| Test Conditions
t Turn-on propagation dela 370 525 680
on u propag ' y ViN =0 &5V
toff Turn-off propagation delay 310 500 690
tr Turn-on rise time — 125 190
tf Turn-off fall time — 50 75
tEN ENABLE low to output 300 450 600 VIN, VEN =0V or 5V
shutdown propagation delay
tITRIP ITRIP to output shutdown propagation delay 500 750 1000 ns VITRIP=5V
tpl ITRIP blanking time 100 150 — VIN =0V or 5V
VITRIP =5V
tFLT ITRIP to FAULT propagation delay 400 600 800 VIN=0V or 5V
VITRIP =5V
tFILIN Input filter time (HIN, LIN) — 310 — VIN=0&5V
(EN) 100 200 —
tFLTCLR | FAULT clear time RCIN: R=2meg, C=1nF 1.3 1.65 2 mS VIN =0V or 5V
ViTRIP =0V
DT Deadtime 220 290 360 VIN=0&5V
MT Matching delay ON and OFF — 40 75 s External dead
MDT Matching delay, max (ton,toff) - min (ton,toff), — 25 70 n time
(ton,toff are applicable to all 3 channels) >400nsec
PM Output pulse width matching, PWin -PWout (fig.2)| — 40 75
NOTE: For high side PWM, HIN pulse width must be = 1psec
vCcC VBS ITRIP ENABLE FAULT LO1,2,3 HO1,2,3
<UvCC X X X 0 (note 1) 0 0
15V <UVBS oV 5V high imp LIN1,2,3 0
15V 15V ov 5V high imp LIN1,2,3 HIN1,2,3
15V 15V >V|TRIP 5V 0 (note 2) 0 0
15V 15V ov ov high imp 0 0

Note: A shoot-through prevention logic prevents LO1,2,3 and HO1,2,3 for each channel from turning on simultaneously.

Note 1: UVCC is not latched, when VCC>UVCC, FAULT returns to high impedance.
Note 2: When ITRIP <V|Tr|p, FAULT returns to high-impedance after RCIN pin becomes greater than 8V (@ VCC = 15V)
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International IR21363(J&S)PbF

IGR Rectifier

Functional Block Diagram

» VB1

INPUT

HIN1 NOISE SET | LATCH
FILTER DEADTIME & VEEQCEOLM — LEHVVEL e HO1
[——| SHOOT-THROUGH RESET [y
- NPUT PREVENTION SHIFTER SHIFTER
DETECT
LIN1 NOISE
FILTER o VS1
VB2
—_ INPUT
HIN2 NOISE SET
cssorme ¢ eseou] [ Hoz
$——| SHOOT-THROUGH SHIFTER SHimTeR | RESET
—_— INPUT PREVENTION
LIN2 NOISE
FILTER V82
VB3
—_ INPUT
HIN3 NOISE
FILTER DEADTIME & VEEQCEOLM — LEHVVEL HO3
t—|SHOOT- THROUGH SHIFTER SHIFTER
—_— INPUT PREVENTION
LIN3 NOISE
FILTER VS3
VSS
VCC
wv
INPUT s DETECT VSS/COM
EN NOISE L1 LEVEL DELAY DRIVER e LO1
FILTER SHIFTER

INPUT
ITRIP ¢ NOISE
FILTER
s a VSS/COM
SET LEVEL DELAY DRIVER Le LO2
R DOMINANT SHIFTER
LATCH
RCIN
= VSS/COM

FAULT e LEVEL DELAY DRIVER l e LO3
SHIFTER
7@—@: 1 CoM
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IR21363(J&S)PbF Infernational

TSGR Rectifier

Lead Definitions

vee
HIN®
HIN2
HING
LINT
LIN2
LIN3
FAULT

ITRIP

RCIN

Vss

[l B EELE ] ELEE

COM

Symbol | Description

Vce Low side and logic fixed supply

VSS Logic Ground

HIN1,2,3 | Logic inputs for high side gate driver outputs (HO1,2,3), out of phase

LIN1,2,3 | Logic inputs for low side gate driver outputs (LO1,2,3), out of phase

FAULT Indicates over-current (ITRIP) or low-side undervoltage lockout has occured. Negative logic,
open-drain output

EN Logic input to enable I/O functionality. Positive logic, i.e. /0 logic functions when ENABLE is
high. No effect on FAULT and not latched

ITRIP Analog input for overcurrent shutdown. When active, ITRIP shuts down outputs and activates
FAULT and RCIN low. When ITRIP becomes inactive, FAULT stays active low for an externally
set time TrLTcLR, then automatically becomes inactive (open-drain high impedance).

RCIN External RC network input used to define FAULT CLEAR delay, TrLTcLRr, approximately equal
to R*C. When RCIN>8V, the FAULT pin goes back into open-drain high-impedance

COM Low side gate driver return

VB1,2,3 | High side floating supply

HO1,2,3 | High side gate driver outputs

Vs1,2,3 | High voltage floating supply returns

LO1,2,3 | Low side gate driver output

Note: All input pins and the ITRIP pin are internally clamped with a 5.2V zener diode.
Lead Assignments
N—" 7

<
@
~

vcec VB1

N
&

I
Q
)
N

S

8

HIN1 HO1

HIN2 Vs

5] FiNg
[5] N2
[E ANt
[<] vee
18 vet
]
5] vsi
ERERERERERERERRERERERERERE)

VS| 26

X

HIN3

LINT LINT VB2

R

LIN2

I
Q
o
8

ERERENCRERENERERENCRERERERE!

LIN2 HO2

o

LIN3

vs2|22 LIN3 vs2

N

FAULT FAULT

<
o
@
8

ITRIP VB3

S

ITRIP EN HO3

©

RCIN VSs3
EN

3
S

Vvss

RCIN

,_
Q
3

elzizNzieicizizNzieicizizne)

] 13 ]coM LO1| 16

LO3 LO2| 1 g g § § § 14 | LO3 LO2| 15

28 Lead PDIP 44 Lead PLCC w/o 12 leads 28 lead SOIC (wide body)
IR21363 IR21363(J) IR21363(S)
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Infernational IR21363(J&S)PbF

IGR Rectifier

CINT.2.3
o L |

ITRIP

FAULT

L
=
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Figure 1. Input/Output Timing Diagram

LIN1,2,3 ><50% 50°><
HIN1.2.3 EN
PW,
LIN1,2,3 N 500 4
HIN1,2,3 \ /
HO1,2,3

ton f—f tr k v toff v—-‘ 1 LO1.2.3
HO1,2,3 % %

LO1,2,3 |

Figure 2. Switching Time Waveforms Figure 3. Output Enable Timing Waveform
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IGR Rectifier
LIN1.2.3 ><50% WX
HIN1.2.3
LIN1,2,3 N\ soee 0% }Z
HIN1,2,3
Figure 4. Internal Deadtime Timing Waveforms
Vrcin,th+
RCIN
ITRIP 74 50% N 50%
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Any
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Figure 5. ITRIP/RCIN Timing Waveforms
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Figure 5.5 Input Filter Function
8



nternaional IR21363(J&S)PbF

IGR Rectifier
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www.irf.com 9



IR21363(J&S)PbF
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TSGR Rectifier
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TSGR Rectifier
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IR21363(J&S)PbF

International

IGR Rectifier
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Figure 13A. Logic “0” Input Threshold
vs. Temperature
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Infernational IR21363(J&S)PbF

IGR Rectifier
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International

IGR Rectifier
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IGR Rectifier
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IR21363(J&S)PbF
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IGR Rectifier
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Figure 34.1R21363 vs.
Frequency (IRG4BC20W), Rgate=33Q, Vcc=15V
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Figure 36.1R21363 vs.
Frequency (IRG4BC40W), Rgate=10Q, Vcc=15V
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Figure 35.1R21363 vs.
Frequency (IRG4BC30W), Rgate=15Q, Vcc=15V
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Figure 37.1R21363 vs.
Frequency (IRG4PC50W), Rgate=5Q, Vcc=15V
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Figure 38. IR21363 (J) vs.
Frequency (IRG4BC20W), Rgate=33Q, Vcc=15V
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Figure 40.1R21363 (J) vs.
Frequency (IRG4BC40W), Rgate=10Q, Vcc=15V
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Figure 39. IR21363 (J) vs.
Frequency (IRG4BC30W), Rgate=15Q, Vcc=15V
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Figure 41. IR21363 (J) vs.
Frequency (IRG4PC50W), Rgate=5Q, Vcc=15V
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Figure 42. IR21363 (S) vs.
vs. Frequency (IRG4BC20W), Rgate=33Q, Vcc=15V
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Figure 44.1R21363 (S) vs.
vs. Frequency (IRG4BC40W), Rgate=10Q, Vcc=15V
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Figure 43.1R21363 (S) vs.
vs. Frequency (IRG4BC30W), Rgate=15Q, Vcc=15V
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Figure 45.1R21363 (S) vs.
vs. Frequency (IRG4PC50W), Rgate=5Q, Vcc=15V
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