International
IGR Rectifier

Preliminary Data Sheet No. PD60166-I

IR2136/IR21362/IR21363 (J&S)

Features

® Floating channel designed for bootstrap operation
Fully operational to +600V
Tolerant to negative transient voltage
dv/dt immune

e Gate drive supply range from 10 to 20V (IR2136),
11.5 to 20V (IR21362) or 12 to 20V (IR21363)

e Undervoltage lockout for all channels

e Over-current shutdown turns off all six drivers

® Independent 3 half-bridge drivers

o Matched propagation delay for all channels

e Lowside outputs out of phase with inputs. High
side outputs out of phase (IR2136/IR21363) or in
phase (IR21362) with inputs.

e Cross-conduction prevention logic

® 3.3V logic compatible

® Lower di/dt gate driver for better noise immunity

e Externally programmable delay for automatic fault
clear

Description

The IR2136/IR21362/IR21363(J&S) are high votage, high
speed power MOSFET and IGBT drivers with three in-
dependent high and low side referenced output
channels for 3-phase applications. Proprietary HVIC
technology enables ruggedized monolithic construc-
tion. 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 de-
rived from an external current sense resistor. An enable
function is available to terminate all six outputs simul-
taneously. An open-drain FAULT signal is provided to
indicate that an overcurrent or undervoltage shutdown
has occurred. Overcurrent fault conditions are cleared

3-PHASE BRIDGE DRIVER

Product Summary

VOFFSET 600V max.
lo+/- 120 mA / 250 mA
VouTt 10 - 20V or 12V - 20V
Deadtime (typ.) 200 nsec
ton/off (typ.) 400 nsec
Packages
28-Lead SOIC
44-Lead PLCC w/o 12 leads

automatically after a delay programmed externally via
an RC network connected to the RCIN input. The out-
put drivers feature a high pulse current buffer stage
designed for minimum driver cross-conduction. Propa-
gation delays are matched to simplify use in high
frequency applications. The floating channel can be used
to drive N-channel power MOSFETSs or IGBTSs in the
high side configuration which operates up to 600 volts.

Typical Connection .
vcc J vcc
HIN1,2,3/HIN1,2,3 HIN1,2,3 / HIN1,2,3 VvB1,23 —+ - —]
LINL2,3 LIN1,2,3 HoL2s m)
FAULT FAULT =
EN y EN VS1,2,3 o
=+ ; TO
] © Loap
RCIN |:j:> °
(Referto Lead Assignments for T ™ Lo1.23 M\
correct pin configuration). This/ vss com
These diagram(s) show electrical
connections only. Please referto
our Application Notes and IR2136(2)(3)
DesignTips for proper circuit
GND . AN

board layout.
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IR2136/IR21362/IR21363(J&S) Internationa

TR Rectifiar
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.

Symbol Definition Min. Max. Units
Vs High side offset voltage -0.3 600
VBS High side floating supply voltage -0.3 25
VHO High side floating output voltage Vs1,2,3-0.3 | VB1,2,3+0.3
Vce Low side and logic fixed supply voltage -0.3 25
Vss Logic ground Vce - 25 Vcc +0.3 Vi
V0L01,2,3 Low side output voltage -0.3 Vcc +0.3
VIN Input voltage [IN,HIN(IR2136/IR21363),HIN (IR21362) ITRIP, Vss-0.3 | (Vss+ 15) or
EN, RCIN Vee +0.3)
which ever
is lower
VELT FAULT output voltage Vss - 0.3 Vce +0.3
dv/dt Allowable offset voltage slew rate — 50 Vins
Pp Package power dissipation @ Ta < +25°C (28 lead PDIP) — 1.5
(28 lead SOIC) — 1.6 W
(44leadPLCC) — 2.0
Rthya Thermal resistance, junction to ambient (28 lead PDIP) — 83
(28 lead SOIC) — 78 °CIW
(44 lead PLCC) — 63
TJ Junction temperature — 125
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 Vs offset rating is tested with all supplies
biased at 15V differential.

Symbol Definition Min. Max. Units
VB1,2,3 High side floating supply voltage 1R2136 10 20
IR21362 11.5 20
IR21363 12 20
Vs12.3 High side floating supply offset voltage Note 1 600
VHO1,2,3 High side output voltage Vs1,2,3 VB1,2,3
V0L01,2,3 Low side output voltage 0 Vce Vv
Vce Low side and logic fixed supply voltage IR2136 10 20
IR21362 11.5 20
IR21363 12 20
Vss Logic ground -5 5
VELT FAULT output voltage Vss Vcc
VRCIN RCIN input voltage Vss Vce
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Internationa IR2136/IR21362/IR21363(J&S)

TGR Ractifiar
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 Vs offset rating is tested with all supplies
biased at 15V differential.

Symbol Definition Min. Max. Units
VITRIP ITRIP input voltage Vss Vss +5 v
VIN Logic input voltage IN, HIN (IR2136), HIN(IR21362), EN Vss Vss +5
Ta Ambient temperature -40 125 °c

Note 1: Logic operational for Vs of COM -5 to COM +600V. Logic state held for Vs of COM -5V to -COM -VBs. (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.

Static Electrical Characteristics

VBias (Vcc, VBsl,2,3) = 15V unless otherwise specified. The VN, VTH and I|N parameters are referenced to Vss and
are applicable to all six channels (Hs1,2,3 and Ls1,2,3). The Vo and Ip 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 TINL,2,3, HIN1,2,3 3 — —
Logic “1” input voltage HINT,Z;3
ViL Logic “1” input voltage TINT,Z;3; HINL,Z3 — — 0.8 Vv
Logic “0” input voltage HIN1,2,3
VEN, TH+ EN positive going threshold — — 3
VEN,TH- EN negative going threshold 0.8 — —
VITTH+ ITRIP positive going threshold 370 460 550 "y
VITHYS ITRIPinput hysteresis — 70 —
VRCIN,TH+ RCIN positive going threshold — 8 —
VRCIN,HYS| RCIN input hysteresis — 3 —
VOH High level output voltage, VBIAS - VO — 0.8 1.4 lo =20 mA
VoL Low level output voltage, Vo — 0.3 0.6 lo =20 mA
Vccuv+ Vcc and VBs supply undervoltage IR2136 8.0 8.9 9.8
VBSUV+ positive going threshold IR21362 | 9.6 104 | 11.2
IR21363 | 10.7 | 11.2 | 11.7 Vv
Vccuv- Vcc and VBs supply undervoltage IR2136 7.4 8.2 9.0
VBSUV- negative going threshold IR21362 | 8.6 9.4 10.2
IR21363 | 10.5 | 11.0 | 11.5
VCCUVH Vcc and Vs supply undervoltage IR2136 0.3 0.7 —
VBSUVH lockout hysteresis IR21362 | 0.5 1.0 —
IR21363 | — 0.2 —
ILK Offset supply leakage current — — 50 VB1,2,3=Vs1,2,3
HA = 600V
IoBS Quiescent Vs supply current 20 60 150
lgcc Quiescent Vcc supply current — 1 2 mA
VIN,CLAMH  Inputclamp voltage (HIN, LIN, ITRIP and EN) 4.9 5.2 5.5 \ VIN= 0V or 5V
ILIN+ Input bias current (LOUT = HI) — 150 400 A VLIN = 0V
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IR2136/IR21362/IR21363(J&S)

Static Electrical Characteristics cont.
VBlAs (Vcc, VBsl,2,3) = 15V unless otherwise specified. The V|N, VTH and I|N parameters are referenced to Vss and

are applicable to all six channels (Hs1,2,3 and Ls1,2,3). The Vo and Ipo parameters are referenced to COM and Vs1,2,3
and are applicable to the respective output leads: Ho1,2,3 and Lo1,2,3.

Internationa
TR Ractifiar

Symbol Definition Min. | Typ. | Max.| Units [Test Conditions
ILIN- Input bias current (LOUT = LO) — 100 250 VLIN = 5V
IHIN+ Input bias current (HOUT = HI) IR2136(3) | — 150 300 VHIN = OV

IR21362 | — — 100 VHIN = 5V
IHIN- Input bias current (HOUT = LO) IR2136(3) | — 100 250 VHIN = 5V
IR21362 | — 0 1 VHIN = 0V
IITRIP+ “high” ITRIP input bias current — — 100 HA VITRIP =5V
IITRIP- “low” ITRIP input bias current — 0 1 VITRIP = OV
IEN+ “high” ENABLE input bias current — — 100 VENABLE=5V
IEN- “low” ENABLE input bias current — VENABLE =0V
IRCIN RCIN input bias current — VRCIN =0V or 15V
lo+ Output high short circuit pulsed current 120 200 — mA | VO=OV, PW <10 ps
lo- Output low short circuit pulsed current 250 350 — Vo=15V, PW <10 ps
RoN,RcIN| RCIN low on resistance — 60 —
RON,FLT FAULT low on resistance — 60 — Q

Dynamic Electrical Characteristics
Vce = VBs = VBIAS = 15V, Vg1 9 3 = Vgg = COM, TA = 25°C and CL = 1000 pF unless otherwise specified.

Symbol Definition Min. | Typ. | Max.|Units| Test Conditions
ton Turn-on propagation delay — 400 —
toff Turn-off propagation delay — 380 — VIN =0 &5V
tr Turn-on rise time — 110 — Vs1,2,3=0 to 600V
tf Turn-off fall time — 50 —
tEN ENABLE low to output shutdown propagation delay —— 400 — VIN, VEN = 0V or 5V
tITRIP ITRIP to output shutdown propagation delay — 700 — VITRIP = 5V
tis} ITRIP blanking time 100 150 ns N OV-or 5
VITRIP = 5V
tFLT ITRIP to FAULT propagation delay — 500 — ViN=0V or 5V
VITRIP = 5V
tEILIN Input filter time (HIN, LIN, EN) 100 200 — VIN=0 &5V
tFLTCLR FAULT clear time RCIN: R=2meg, C=1nF — 1.8 — mS VIN = OV or 5V
VITRIP = OV
DT Deadtime — 250 — VIN=0 &5V
MT Matching delay ON and OFF — 0 80
MDT Matching delay, max (ton,toff) - min (ton,toff), — 0 75 nS External dead
(ton,toff are applicable to all 3 channels) time
PM Output pulse width matching, PWin - PWout (fig.2) — 0 75 >400nsec

NOTE: For high side PWM, HIN pulse width must be > lusec

4
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Imternationo

IR2136/IR21362/IR21363(J&S)

TGR Ractifiar
VCC 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 >VITRIP 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)

Functional Block Diagram

i 2136/21363 » VB1
—_— INPUT
HIN1 E} NOISE VSS/ICOM ™y SET | LATCH
FILTER DEADTIME &
LEVEL |— LEVEL HO1
—— SHOOT-THROUG | RESET[™0Y
_— INPUT PREVENTION SHIFTER SHIFTER
LIN1 NOISE DETECT
FILTER » VS1
il » VB2
_H|N2 I INPUT
NOISE SET LATCH
b FILTER DEADTIME & VSS/COM HV
LEVEL |—{ LEVEL HO2
$— SHOOT-THROUGH SHIFTER SHIFTER RESET uv
_— INPUT PREVENTION
LIN2 NOISE DETECT
FILTER » VS2
il » VB3
—_— I INPUT
HIN3 E} NOISE VSSICOM v SET | LaTCH
FILTER DEADTIME & LEVEL [— LEVEL HO3
p—— SHOOT-THROUGI RESET uv
—_— INPUT PREVENTION SHIFTER SHIFTER [——
LIN3 NOISE DETECT
FILTER » VS3
VSS ¢ vee
uv
DETECT VSS/COM
EN L—{ LEVEL DELAY DRIVER LO1
T SHIFTER
ITRIP ¢
VSS/COM
S ser LEVEL DELAY DRIVER>1-4 LO2
R DOMINANT SHIFTER
LATCH
RCIN ¢
R VSS/COM
FAULT LEVEL DELAY DRIVER -+ LO3
SHIFTER
COM
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IR2136/IR21362/IR21363(J&S)

Functional Block Diagram

Internationa
TR Ractifiar

HIN1 4

LINL 4
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LIN2 4

HINS 4
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VSS 4
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ITRIP 4

RCIN
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INPUT
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J
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FILTER
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0.5v

[l
T

FAULT ¢

P

o

IR21362 . vB1
DEADTIME & VSSICOM Hv SET_{ LaTeH
e o o e
PREVENTION oeer
L VS1
[ VB2
DEADTIME & VSSICOM HY SET | rateH
SHOOT-THROUGH LEVEL |— LEVEL | pReset o DRIVER HO2
PREVENTION SHIFTER SHIFTER EE—
DETECT
L VS2
[ VB3
DEADTIME & VSS/COM HY SET | LATCH
SHOOT-THROUGH oEVEL T ooVl |REseT " DRIVER HO3
PREVENTION T pevrer
! VS3
[ ' VvCC
uv
DETECT VSS/COM
L1 LeveL DELAY DRIVER LO1
T SHIFTER
s o | VSS/COM
SET LEVEL DELAY DRIVER | LO2
R DOMINANT SHIFTER
LATCH
VSS/COM
LEVEL DELAY DRIVER |4 LO3
SHIFTER
é COM

www.irf.com



Internationa IR2136/IR21362/IR21363(J&S)

TGR Rectifior

Lead Definitions

Symbol | Description
Vcc 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 (IR2136/IR21363)
HIN1,2,3 | Logic inputs for high side gate driver outputs (HO1,2,3), in phase (IR21362)

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/0 functionality. Positive logic, i.e. I/O 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, TeLTcLR, 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

Lead Assignments

N
[ vee ve1 [28] [T]vee ve1 [28]
= Hot [27] [z Hot [27)
e vst [26] E |% E g g¢y =y Vst [76]
e - E G AR E FE E e -
EW VB2 [24] v E o EW vB2 [24]
5] une Ho2 [23] e [ 5 ver Ce]une Ho2 [23]
s vs2 [22] e [ W oz ma [T vs2 [22]
T =] __ g G [21]
] irip ves [20] T =] mrip ves [20]
[Zo]en Ho3 [19] . [To]en Ho3 [19]
[Ez]rem vs3 [18] B ves [T rReiN vs3 [18]
[iz]vss ¥4 e [ e [xz]vss |
[23] com Lo1 [16] ren [} f—‘*‘ Vs [T=] com Lo1 [18]
] os 102 [15] wlf'wulfl?lz’%, [#]tos Lo2 [15]
28 Lead PDIP 44 Lead PLCC w/o 12 leads 28 lead SOIC (wide body)
IR2136/IR21363 IR2136J/IR21363J IR2136S/IR21363S
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coMm Lo1

Lo3 LO2

28 Lead PDIP

44 Lead PLCC w/o 12 leads

2 o b=l Q L= o -
hee - 2223 g3 3
= o alalals mlola
7
] Hinz vsiz] O O
unt [E
[]Hins [25] _ ]
— LIN2
unt vBZ24] _ L]
— LIN3 [0
[e]une Ho2[ 23] o
| — 11
uns vsz] =
FAULT  [2
e FauLT [21] &
13|
[o]mrip vBy 2] &
ITRIP [&]
[o]en Hos[19]
[ remn vsq1s]
EN [i]
12|VSs 17
E g RCIN
13 16
@ =]

vcc VB1]

Y

HIN1 HO1| 2

HIN2 VvSsi

HIN3

il

LIN1 VB2

®

LIN2 HO2

B3]

LIN3 VS2|

N

FAULT

ITRIP VB3|

N
3

ENERENCRENERENCNENENCRENERE

RCIN VS3|

VvSss

S

5|

COoM Lo1

(5 [E FELELE R [ E

=

Lo3 LO2

28 lead SOIC (wide body)

IR21362

IR21362J

IR21362S

HIN1, 2,3
HIN1, 2,3

TNT.2.3

-
[

EN

ITRIP

L

FAULT

L]
-
L
gl

LO1,2,3

[

Figure 1. Input/Output Timing Diagram
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[IN1,2,3 >_ o o _<
HIN1,2,3

ONL23  \ .,

HIN1,2,3

50% £

HO1,2,3
LO1,2,3

Figure 2. Switching Time Waveforms

TTINL.2.3 ><50% 500/><
AINL.D.3
ONL.2.3 N\ .. s A
HINL, 2,3

LO1,2,3 50% 50%

HO1,2,3

50% 50%

Figure 3. Internal Deadtime Timing Waveforms

—
Vicin th+
RCIN

ITRIP 7 \sw’

* s0% Y son
FAULT it 7

o0 titelr

Any
output

titrip

Figure 4. ITRIP/RCIN Timing Waveforms Figure 5. Output Enable Timing Waveform
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—— 2B B —

mmnmnmm:mmmm:ﬂ:

NOTES:
1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.
2. CONTROLLING DIMENSION: [NCH.

28 15

)

14

3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]

“ 73 4 QUTLINE CONFORMS TO JEDEC OUTLINE MS-011AB.
1232 [5] VEASURED WTH THE LEADS CONSTRAINED TO BE
I - PERPENDICULAR 70 DATUM PLANE C.

1
EHEEHEEHEEHEEEEEEEE

__I 2ax 177 Lo70]

i . (6] DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
PROTUSIONS SHALL NOT EXCEED 025 [.010]

0.39 [.015] 077 L 0a0)
Mk,
508 .200}] = 127 Leso]]
293 [116
| Bt 17635 [.250]
MAX
ST )
o 0.381 [.015
[l - oo 138 222 20 0304 oo
[#]c25 [0] W[C[EE[AR) o)
28-Lead PDIP (wide body) 01-3024.02 (Ma.011A8)
18.10 [.7125]
17.70 [6969] [y
_A_ vy
) AAAAAAAAAAAAAHA
7.60 [.2992] * 10.65 [.419]
7.40 [ 2914] 10.00 [.394]
1 [@]o.25 [010] @[c[E @]
\
IREEEEEEER RN — |
075[020], 0
-~ " 0.25 [.010]
= I \ 00 B —T ‘
: 265 [ 1043
l_lYl“lrl‘l\hl‘[Jfl'LI‘Ll't A i . GL [ ]J 2,35_.{0926]]
1 0.30 [018 1.27 [050
I"-_, gy 049 [0197] 010 [.0040] 28X 040 .016] Jax 032 [0125]
26X 0.35 [.0138] ) 023 [.0091]

[©]025 [ 010] @[c [BO[AG)]

NOTES:
1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.

2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS ARE SHOWN IN MILLMETERS [INCHES].
4. OUTLINE CONFORMS TO JEDEC CUTLINE MS-013AE.

28-Lead SOIC (wide body) 01-3040 02 (Mg-lo-nglEs)

a DIMENSICN IS THE LENGTH OF LEAD FOR SOLDERING
TO A SUBSTRATE.

DIMENSICN DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
PROTUSIONS SHALL NOT EXCEED 0.15 [.006].
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—S [$10177 L007IGEC ®-D ®lA ®-B @] MILLIMETERS INCHES
MIN MAX MIN MAX

=3
ES

F [17.40 [17.85 685 .685

4 ¥ G [1740 [1785 | e85 [ 605

=L H 420 [457 165 |.1BQ

E: J [229 3.04 090 120

= Y f 0:3;7 a;)c«3 02320 9;9

=5 [#]0.177 [0a7]BECE-0 S]A B -8 &) v o Tosi o026 | 032

N [0.51 — 020 —

P |o64 — |o2s [ —

| R [1651 |1666 | .65 |.656

S [16.51 16,688 60 656

1 [107 [1at 042 | D48

¢ [&10177 [R7TIMEIC @ -0 GA® -b G) vV | — o050 — {020

W | 508 BsC 200 BSC

11 [1550 [1600 [610 [.630

SEE DETAIL z—\ P iss | —  os0 | —

\ F [&]0177 [T IBEA®-B® C:—D !

\ R [$]0.177 [007]IW[E[A ® -B ®IC & -D B M B [0.177 [T ]DE[AD-B O E-0®
n-m[;mmmmem@}

D.177 [CQ7]MIE |AG-B BICES-D &
J Lm K Bl T GEL®-) Bhe-56]

DETAIL Z
[E O [OTIEAG-E GE @03
NOTES
1. DIMENSIONING & TOLERENCING PER ANSI Y14,5M-1982. 5 DATMS -A-, -B-, ~C—, & —D- ARE DETERMINED BY WHERE THE TOP
2. DIMENSIONS SHOWN IN MILLMETERS [INCHES} —~ OF THE LEADS EXT PLASTIC BODY AT MOLD PARTING LINE.
3 CONTROLLING DIVENSION: INGH. 10 BE MEASURED AT —E- SEATING PLANE.
& CONFORMS 10 JEDEC OUTUNE ME—018AC. (7)) DIMENSIONS DO NOT INCLUDE MOLD FLASH, ALLOWABLE FLASH IS 0.254 [.010].
01-600900
44-Lead PLCC w/o 12 leads 01-3004 02(Mod.) (MS-018AC)

Internationa,
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