| nterna ’[| ona | Preliminary Data Sheet No. PD60032-O

TR Rectifier IR2131(J)(S)
3 HIGH SIDE AND 3 LOW SIDE DRIVER

Features Product Summary
* Floating channel designed for bootstrap operation
Fully ogerational to +600V VOFFSET 600V max.
Tolerant to negative transient voltage
dV/dtimmune lo+/- 160 mA /360 mA
* Gate drive supply range from 10 to 20V
* Undervoltage lockout for all channels Vout 10 - 20V
* Over-current shutdown turns off all six drivers
* Independent 3 high side & 3 low side drivers ton/off (typ.) 1.3 & 0.6 ps
* Matched propagation delay for all channels
* 2.5V logic compatible Deadtime (typ.) 700 ns
* Qutputs out of phase with inputs
Description Packages

The IR2131(J)(S) is a high voltage, high speed power
MOSFET and IGBT driver with three independent high
and low side referenced output channels. Proprietary
HVIC technology enables ruggedized monolithic con-
struction. Logic inputs are compatible with CMOS or
LSTTL outputs, down to 2.5V logic. A current trip func-
tion which terminates all six outputs can be derived from
an external current sense resistor. A shutdown input is
provided for a customized shutdown function. An open
drain FAULT signal is provided to indicate that any of
the shutdowns has occurred. The output drivers fea-
ture a high pulse current buffer stage designed for mini-
mum driver cross-conduction. Propagation delays are matched to simplify use in high frequency applications.
The floating channels can be used to drive N-channel power MOSFETSs or IGBTSs in the high side configuration
which operate up to 600 volts.

44-Lead PLCC
w/o 12 Leads

up to 600V

Typical Connection

>
Vee <+ Vec  VBi23 m ‘ NT) ==
ANTZ3 T AINTZ3 HOt1.23 — AN ~
ONT 23 ONTZ3  Vsi23 #‘
FAULT FAULT
ITRIP ::::Z 1080
FLT-CLR FLTCLR I‘/>
SD SD ‘ I\—TL
Vss LO1.2.3 444" M~
CcoM
MVASAMA4
GND AAAY%

(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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IR2131(J)(S)

Absolute Maximum Ratings

Absolute Maximum Ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-
eters are absolute voltages referenced to COM. The Thermal Resistance and Power Dissipation ratings are measured under

board mounted and still air conditions. Additional Information is shown in Figures 7 through 10.

Symbol Definition Min. Max. Units
Vg1.23 High Side Floating Supply Voltage -0.3 625
Vg123 High Side Floating Offset Voltage Vg123-25 | Vgio3+0.3
VHo1.23 High Side Floating Output Voltage Vs123-0.3 | Vgi23+0.3
Veeo Low Side and Logic Fixed Supply Voltage -0.3 25
Vss Logic Ground Vee - 25 Voo + 0.3
Vioi2a | Low Side Output Voltage -0.3 Vee + 0.3 v
VIN Logic Input Voltage (HIN1,2,3,LIN1,2,3,FLT-CLR,SD &ITRIP) Vgs-0.3 (Vss + 15) or
(Vee +0.3)
whichever
is lower
VELT FAULT Output Voltage Vss - 0.3 Ve + 0.3
dVg/dt Allowable Offset Supply Voltage Transient — 50 V/ns
Pp Package Power Dissipation @ Tp < +25°C (28 Lead DIP) — 1.5
(28 Lead SOIC) — 1.6 W
(44 Lead PLCC) — 2.0
Rthya Thermal Resistance, Junction to Ambient (28 Lead DIP) — 83
(28 Lead SOIC) — 78 °C/W
(44 Lead PLCC) — 63 oC
Ty Junction Temperature — 150
Ts Storage Temperature -55 150
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
recommended conditions. All voltage parameters are absolute voltages referenced to COM. The Vg offset rating is tested
with all supplies biased at 15V differential.

Symbol Definition Min. Max. Units
Vg1.23 High Side Floating Supply Voltage Vs103+ 10 | Vg1203+20
Vsi123 High Side Floating Offset Voltage Note 1 600
Vyoi.2.3 High Side Floating Output Voltage Vsi123 Vg123
Vo Low Side and Logic Fixed Supply Voltage 10 20 v
Vss Logic Ground 5 5
Vi01.23 Low Side Output Voltage 0 Vee
ViN Logic Input Voltage (HIN1,2,3,LIN1,2,3,FLT-CLR, SD&ITRIP) Vss Vsg + 5
VELT FAULT Output Voltage Vss Vee
Ta Ambient Temperature -40 125 °C

Note 1: Logic operational for Vg of -5V to +600V. Logic state held for Vg of -5V to -Vgs. (Please refer to the Design Tip
DT97-3 for more details).
Note 2: Allinput pins, CA- and CAO pins are internally clamped with a 5.2V zener diode.
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International IR2131(J)(S)

ISR Rectifier

Dynamic Electrical Characteristics

Veias (Vce, VBsi1,2,3) = 15V, Vg1 2 3=Vsgs=COM, CL= 1000 pF and Ta = 25°C unless otherwise specified. The dynamic
electrical characteristics are defined in Figures 4 through 5.

Parameter Value
Symbol Definition Min. | Typ. |Max.| Units | Test Conditions

ton Turn-On Propagation Delay 0.6 1.3 2.0 us

toft Turn-Off Propagation Delay 0.2 0.6 1.0 Vin=0 &5V

t, Turn-On Rise Time — 80 150 Vgq.23=010 600V

tt Turn-Off Fall Time — 40 100
titrip ITRIP to Output Shutdown Propagation Delay 400 700 | 1000 VN, ViTRIP = 0 & 5V
1ol ITRIP Blanking Time — 400 — Vitrip = 1V

it ITRIP to FAULT Indication Delay 400 700 | 1000 ns | VN, ViTRip=0 & 5V
titin Input Filter Time (All Six Inputs) — 310 — ViN=0 &5V
titclr FLT-CLR to FAULT Clear Time 400 800 | 1200 Vins ViT, Ve = 0&5V
tsq SD to Output Shutdown Propagation Delay 400 700 | 1000 Vin: Vsp =0 & 5V
DT Deadtime 400 700 | 1200 Vin=0 &5V

NOTE: For high side PWM, HIN pulse width must be = 1.5psec

Static Electrical Characteristics

Veias (Vce, VBsi,2,3) = 15V, Vs1.2 3=Vgss = COM and Ta = 25°C unless otherwise specified. The VN, VTH and Iy
parameters are referenced to Vgg and are applicable to all six logic input leads: HIN1,2,3 & LIN1,2,3. The Vo and lp
parameters are referenced to COM and Vs1 2,3 and are applicable to the respective output leads: HO1,2,3 or LO1,2,3.

Parameter Value
Symbol Definition Min. | Typ. | Max.| Units | Test Conditions
ViH Logic “0” Input Voltage (OUT = LO) 2.2 — —
Vi Logic “1” Input Voltage (OUT = HI) — — 0.8
VECLR.H Logic “0” Fault Clear Input Voltage 2.2 — — v
VEGLR.IL Logic “1” Fault Clear Input Voltage — — 0.8
Vsp.THs Shutdown Input Positive Going Threshold 1.2 1.8 2.1
Vsp TH- Shutdown Input Negative Going Threshold 0.9 1.5 1.8
ViTTH: ITRIP Input Positive Going Threshold 250 485 | 600
Vi1TH- ITRIP Input Negative Going Threshold 200 400 550 mv
VoH High Level Output Voltage, Vgjas - VO — — 100 ViN =0V, lp = 0A
VoL Low Level Output Voltage, VO — — 100 ViN=5Y, lp =0A
Ik Offset Supply Leakage Current — — 50 LA Vg = Vg = 600V
laBs Quiescent Vgg Supply Current — 30 100 VN = 0V or 5V
lacc Quiescent Vg Supply Current — 3.0 4.5 mA ViN = 0V or 5V
IiNs Logic “1” Input Bias Current (OUT = HI) — 190 300 Vin = 0V
IIN- Logic “0” Input Bias Current (OUT = LO) — 50 100 uA VN = 5V
IITRIP+ “High” ITRIP Bias Current — 75 | 150 ITRIP = 5V
I TRIP- “Low” ITRIP Bias Current — — 100 nA ITRIP = OV
IECLRs Logic “1” Fault Clear Bias Current — 125 250 FLT-CLR =0V
IECLR- Logic “0” Fault Clear Bias Current — 75 150 A FLT-CLR =5V
Isps Logic “1” Shutdown Bias Current — 75 150 SD = 5V
Isp- Logic “0” Shutdown Bias Current — — 100 nA SD = 0V
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IR2131(J)(S)

Static Electrical Characteristics -- Continued
VBias (Vce, VBs1,2,3) = 15V, Vg1 23=Vss = COM and Ta = 25°C unless otherwise specified. The V|N, VTH and I|N

parameters are referenced to Vgg and are applicable to all six logic input leads: HIN1,2,3 & LIN1,2,3. The Vo and Ip
parameters are referenced to COM and Vg1 2 3 and are applicable to the respective output leads: HO1,2,3 or LO1,2,3.

Infernational
IGR Rectifier

Parameter Value
Symbol Definition Min. | Typ. | Max.| Units | Test Conditions
yp
VBsuvs+ Vgs Supply Undervoltage Positive Going 8.2 8.7 9.2
Threshold
VBsuv- Vgs Supply Undervoltage Negative Going 7.8 8.3 8.8
Threshold v
Veoouvs Ve Supply Undervoltage Positive Going 8.2 8.7 9.2
Threshold
Vecouv- Ve Supply Undervoltage Negative Going 7.8 8.3 8.8
Threshold
Ron.FLT FAULT Low On-Resistance — 55 75 Q
los Output High Short Circuit Pulsed Current 160 250 — Vo =0V,V|y=0V
PW <10 ps
mA
lo- Output Low Short Circuit Pulsed Current 360 500 — Vo =15V, V|Ny=5V
PW <10 ps
Functional Block Diagram
I_ _______________________ VB1
SET
e T
e 3] cevenaton [ e WS
é RESET | DETECTOR v
A S1
0N J} SET VB2
ot H2 SUTSE LATCH
0Nz $—| — P senaL |, CENERATOR | k=== =- DRIVER HO2
GENERATOR [—— SHIFTER uv
CIN3 é RESET | DETECTOR
(]) Vs2
FLT-CLR
V|
sD (5— NPUT H3 PULSE SET LATCH &
I b sionAL 5 CENERATOR | Tk amm-- DRIVER HO3
GENERATOR [+ SHIFTER uv
FAULT RESET | DETECTOR ves
: — o « Qe
DRIVER LO1
‘ UNDER- I
VOLTAGE
DETECTOR
ITRIP DRIVER —+ LO2
Cocnl/JlSARSA\ITTOR I

DRIVER

WY
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ISR Rectifier

Lead Definitions

Lead
Symbol | Description
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 output (LO1,2,3), out of phase
FLT-CLR| Logic input for fault clear
SD Logic input for shutdown
FAULT Indicates over-current or undervoltage lockout (low side) has occurred, negative logic
Vce Low side and logic fixed supply
ITRIP Input for over-current shutdown
Vss Logic ground
VB1,2,3 High side floating supplies
HO1,2,3 | High side gate drive outputs
Vs1,2,3 High side floating supply returns
LO1,2,3 | Low side gate drive outputs
COM Low side return

Lead Assignments

' D A EEE S F8 P e Y wlm
[2 | A Ho1 [27 ] [e] [5] [4] [5] ENEN] 2] A HO1 [27 ]
[z7] Am2 vs1[26] _u O 5] An2 V1 [26 ]
e = i [8 e =]
[Ce | o Ve [ 24 ] w2 [o] e ve2 [Cs | owi Vep |24 |
e | onz Ho2 [23 ] s [ 8] Hoz 6 | oz Ho2 [23 ]
[ Vso [22] i e ve2 [ ] ows Ve [22]
[& | FAuLT [21] FAULT [i2 [(8 | FAGLT [21]
[Co | mrRiP Va3 [20 ] fi3 [Co | mriP Vg3 [20 ]
[0 | FoTerR HO3 [ 19 ] mRiP [ [0 | FrTeIrR Ho3 [19 ]
[H1] sp Vsa [18 ] B o1 ves [11] sp vss [18 ]
[(2] vss 7] FITOIR [ 0l Hos [12] vss 7]
[137] com Lo1 [16 ] 7 29 vs3 [137] com Lot [16 ]
[1a ] Los Loz [15 ] %H%@Hﬂ%“?l%“@ [14 | Los Loz [15 ]
K 899278
28 Lead DIP 44 Lead PLCC w/o 12 Leads 28 Lead SOIC (Wide Body)
IR2131 IR2131J IR2131S
Part Number
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IR2131(J)(S)
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Figure 1. Input/Output Timing Diagram
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Figure 3. Switching Time Test Circuit
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Figure 5. Deadtime Waveform Definitions

Infernational
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Vog 15 HY =10 to 600V
10KF6
%1% %m i +
I Lo 200 100 uF
- - Vee Vo123 T wF pH 1OKFG_
] Vs12a B
HIN1.2,3>9_I
oHO123
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IR2131 l [ N
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Figure 2. Floating Supply Voltage Transient Test Circuit

HINT,2,3
LINT,23
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Figure 4. Switching Time Waveform Definitions
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Figure 6. Shutdown Waveform Definitions
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ISR Rectifier

tin,fil | tin, il .
. | —
HNON  on | off _on off |on|off
high
HO/LO
low
Figure 6.5 Input Filter Function
50 50
480V
480V
45 45
g 40 320V g 40
g g 320V
% 35 o % 35
= =
S S 160V
B 30 B 30 2o
S A L™ 3 A
/4/// ﬁ/,/
25 25
20 20
1E+2 1E+3 1E+4 1E+5 1E+2 1E+3 1E+4 1E+5
Frequency (Hz) Frequency (Hz)
Figure 7. IR2131 Ty vs. Frequency (IRF820) Figure 8. 1R2131 Ty vs. Frequency (IRF830)
Rgate = 33Q, Vcc = 15V Rgate = 20Q, Vcc = 15V
100 140 480V
120
80 320V
s 2 100
E‘)- &0 480V E- 8 160V
= =
S 320V S
E] g 60
S 40 = / o
2§ 160V A
é_:_:::—" ov “ ==:E ] //
20 20
1E+2 1E+3 1E+4 1E+5 1E+2 1E+3 1E+4 1E+5
Frequency (Hz) Frequency (Hz)
Figure 9. IR2131 Ty vs. Frequency (IRF840) Figure 10. IR2131 T, vs. Frequency (IRF450)
Rgate = 15Q, Vcc = 15V Rgate = 10Q, Vcc = 15V
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IGR Rectifier
Case outlines
[1566] NOTES:
39.75 [1.565 _
3208 Hoa0] 1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.
164 2. CONTROLLING DIMENSION: INCH.
e EET I 3. DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].
1473 [580] 4 OUTLINE CONFORMS TO JEDEC OUTLINE MS-011AB.
12.32 [ 485]  [57] MEASURED WITH THE LEADS CONSTRAINED TO BE
(6] PERPENDICULAR TO DATUN PLANE C
A .
L ——— t DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
J 177 Lom] PROTUSIONS SHALL NOT EXCEED 0.25 [.010]
28y ML
0.7 [.030]
039 [015]
MIN.
5.08 [.200] ﬁ
2.93 [115] \ !
L | | 6.35 [.250] —
H \ MAX. 1
— 0% wsON 4
28X -
R 10
6% 0.356 [.014] 1592 [ 600] 208 L
[#]0.25 [o10] @[c [BO[AG) 5
e
. 01-6011
28-Lead PDIP (wide body) 01-3024 02 (MS-011AB)
1810 [.7125]
17.70 [6969] P
N
75 HHAAAAAAAAAAARA T
1 2
7.60 [.2992] 10.65 [ .419]
7.40 [2914] 10.00 [.394]
w [#]0.25 Lo10]@[c[B@)
! L
IEEEEEEEEEEEER
075 [.029] , ) 0
—= =—{0.635 [.025] (“ 0.25 [.010]
= | p%-g° - *
1 ‘ ‘ 2.65 [.1043]
i T A g Lt 238 fowos
\\\\\\\i\\\\\\\‘ﬂ o —C‘L 127 Loso]
0.30 [. 27 [
LJ ngx 0.49 [.0192] 0.10 [.0040] 28X .40 [.016] 2 032 [.0125]
26X 0.35 [.0138] 0.23 [.0091]
S [&]0.25 Lo10] @[c[BO[AE)]
1. DIMENSIONING & TOLERANCING PER ANSI Y14.5M1982. DIMENSION IS THE LENGTH OF LEAD FOR SOLDERING
2. CONTROLLING DIMENSION: MILLIMETER. TO A SUBSTRATE.
3. DINENSIONS ARE SHOWN IN MILLIMETERS [INCHES] DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
4. QUTLINE CONFORMS TO JEDEC QUTLINE MS—O13AF. PROTUSIONS SHALL NOT EXCEED 0.15 [.006]
. 01-6013
28-Lead SOIC (wide body) 01-3040 02 (MS-013AE)
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—s [@]0177 L00ZI@E[C®-DQA®-B O] oy |MILUMETERS INCHES
BX Vv MIN MAX MIN MAX
{ = F |17.40 [17.65 |.685 [.695
LT [ G |17.40 1765 |.685 |.695
b H 420 |457 165 | 180
B J 229 [3.04 090|120
§ G K |033 Jou4s 013 | .01
N
b L | 127 BSC 050 BSC
BT [¢]0177 LOTIGIEL ®- DB ®-E &) M 066 [o0.B1 026 |.032
]
b N | 0.51 — |02
D P |064 — | o025
P ! R 16.51 16.66 .650 .656
I™S—INDEX s |16.51 [16.66 |.650 [.656
MARK T (107 12 042|048
- 6 [#]0177 [007]JWE[C®-1ORE -8 O] v T — o050 — T2
w | 508 BSC 200 BSC
L [18.50 [16.00 |.610 [.630
SEE DETAIL 7 e | os0 |

I F [€]0177 [007]@[E[A®-BO[C®-D O]
R [¢]0177 [.007]MEA®-BEL®-D0O)]
N

5
H ey

M

0177 [0D7] W]E |
#0177 [007]W|E |

i AT
[]0.10 [.004]] 1_j:£ |y
[T [E-] /
26X N ) T/—t
lt Jﬁ [4]0177 [007]@IE[A®-B O ®-D O]
P S2XK g lot77 [0/ ®ElC®-DORE-BO)
DETAIL Z
[#10.177 [007]WEA®-B O ®-D0)
NOTES
1. DIMENSIONING & TOLERENCING PER ANSI YI4.5M-1982, 5. DATUMS —A-, —B-, —C—, & -D— ARE DETERMINED BY WHERE THE TOP
2. DINENSIONS SHOWN IN MILLMETERS [NCHES] . OF THE LEADS EXIT PLASTIC BODY AT MOLD PARTNG LINE.
S CONTROLLNG DIVENSION: INCLL. @ T BE MEASURED AT —E— SEATING PLANE.
4 CONFORMS TO JEDEC OUTLINE MS—01BAC. (7)) DIENSIONS DO NOT INCLUDE MOLD FLASH, ALLOWABLE FLASH IS 0.254 [.010]
01-6009 00
44-Lead PLCC w/o 12 leads 01-3004 02(mod.) (MS-018AC)
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Data and specifications subject to change without notice.  10/17/2002
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