International
ISR Rectifier

Features

m Hermetic

m Floating channel designed for bootstrap operation

Fully operational to +400V
Tolerant to negative transient voltage
dV/dt immune
m Gate drive supply range from 10 to 20V
m Undervoltage lockout for all channels
m Over-current shutdown turns off all six drivers
m Independent half-bridge drivers
m Matched propagation delay for both channels

m Qutputs in phase with inputs

Description

The IR2130D 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 construction. Logic inputs
are compatible with 5V CMOS or LSTTL outputs. A ground-
referenced operational amplifier provides analog feedback
of bridge current via an external current sense resistor. A
current trip function which terminates all six outputs is also
derived from this resistor.

Absolute Maximum Ratings

PD-60022D

IR2130D

3-PHASE DRIVER

Product Summary
VOFFSET 400V max.
lo+- 100mA / 100mA
Vour 10 - 20V
ton/off (typ.) 675ns & 425ns
Deadtime (typ.) 0.9us

An open drain FAULT signal indicates if an over-
current or undervoltage shutdown has occurred.
The output driverhgre a high pulse current

buffer stage designed for minimum driver cross-con
duction. Propagation delays are matched to simplify
use at high frequencies. The floating channels can
be used to drive N-channel power MOSFETs or
IGBTs in the high side configuration which operate
up to 400 volts.

Absolute Maximum Ratings indicate sustained limits beyond which damage to the device may occur. All voltage
parameters are absolute voltages referenced to Vso. The Thermal Resistance and Power Dissipation ratings are
measured under board mounted and still air conditions.

Symbol Parameter Min. Max. Units
VB1,2,3 High Side Floating Supply Absolute Voltage -0.3 Vs1,03+ 20
Vs123 High Side Floating Supply Offset Voltage Vso-5 Vso + 400
VHO1,2 3 High Side Output Voltage VS1,2,3 -0.3 VS1,2,3 +0.3
Vee Low Side Fixed Supply Voltage -0.3 20
Vso Low Side Driver Return -5 Vcc + 0.3
Vio123 Low Side Output Voltage Vgo-0.3 Voo + 0.3 \Y
ViN LogicInput Voltage (HIN, LIN & SD) -0.3 Vee + 0.3
VeT FaultOutput Voltage -0.3 Vec+ 0.3
Vcao Operational Amplifier Output Voltage -0.3 Vee+ 0.3
Vea- Operational amplifier Inverting Input Voltage -0.3 Ve + 0.3
dvs/dt Allowable Offset Supply Voltage Transient (Fig. 16) — 50 V/nS
Pp Package Power Dissipation @ TA< = 25°C (Fig. 19) — 1.5 W
Riha Thermal Resistance, Junction to Ambient — 70 °C/W
T; Junction Temperature -55 125
Ts Storage Temperatue -55 150 °C
TL Lead Temperature (Soldering, 10 seconds) — 300
Weight 6.1 (typical) g
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IR2130D

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 VS0. The

Vs offset rating is tested with all supplies biased at 15V differential.
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Symbol Parameter Min. Max. Units
V123 High Side Floating Supply Voltage Vg123+ 10 | Vg123+20
Vsi23 High Side Floating Supply Offset Voltage Vso-5 Vso + 400
VHO1.23 High Side Output Voltage Vs123 V123
Vee Low Side Fixed Supply Voltage 10 20
Vss Logic Ground -5 5 v
Vi0123 Low Side Output Voltage 0 Vce
VN Logic Input Voltage (HIN, LIN & SD) Vss Vgs+5
Ve FaultOutput Voltage Vss Vee
Vcao Operational Amplifier Output Voltage Vss 5
Vca- Operational Amplifier Inverting Input Voltage Vss 5

Dynamic Electrical Characteristics
VBIAS (VCC, VBS1,2,3) = 15V, V30,1,2,3 = VSS, CL = 1000 pF unless otherwise specified.

. o Tj=-55°C
T=25C 10125°C
Symbol Parameter Min. [Typ. |Max.| Min. | Max.| Units | Test Conditions
ton Turn-On Propagation Delay 500 | 675 | 850 — 850
(all six channels) CL= 1000pF
t Turn-On Rise Time (all six channels) — 80 | 125 — 175 ns Vg1,23=010400V
toff Turn-Off Propagation Delay 300 | 425 | 550 — 600 VIN=0&5V
(all six channels)
t Turn-Off Fall Time (all six channels) — 35 55 — 85
DT Deadtime (LS Turn-off to HS Turn-on 0.4 0.9 1.3 | 025 | 15 ps CL = 1000pF,
& HS Turn-off to LS Turn-on) VIN =0 &5V
titrip ITRIP to Output Shutdown Prop. Delay | 400 | 660 | 920 — | 1100 ns CL = 1000pF,
tht ITRIP to FAULT Indication Delay 335 | 590 | 845 | — | 1000 ns _|VIN, VITRIP=0 &5V
titclr LIN1, 2, 3 To FAULT Clear Time 55 | 10 12.5 — — us
it in Input Filter Time (all six inputs) — 310| — — — ns VIN =0 &5V
tp) ITRIP Blanking Time — 400| — — — ns VITRIP =1V
SR+ Amplifier Slew Rate (+) 3.75| 5.0 — 2.7 — V/us
SR- Amplifier Slew Rate (-) 24 | 32 — 15 — V/us
Typical Connection
up 10400V
»
Vee pe Vee VB1.2.3 4 -~
HINT.2.3 HINI.23 HO1.23
ONT23 ONT23 Vgips
FAULT FAULT T0
ITRIP :: LOAD
CAC CAQ
CA-
LO1.23

Vss
Vso
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Static Electrical Characteristics

VBIAS (VCC. VBSH, 2, 3) = 15V, VSO1, 2, 3 = VSS unless otherwise specified. The VIN, VTH and I|N parameters are
referenced to VS and are applicable to all six logic input leads: HIN1, 2, 3 & LIN1, 2, 3. The VQ and IQ parameters are

referenced to VSO1, 2, 3.

IR2130D

Tj=25°C Tj=-55-125°C
Symbol Parameter Min. |Typ. | Max. | Min. |Max. |Units| Test Conditions
Ik Offset Supply Leakage Currents — — 50 — 500 uA VB = Vs=-400V
loBs Quiescent Vgs Supply Current — 15 30 — 200 VIN = OV or 5V
lacc Quiescent Vo Supply Current — 3.0 4.0 — 6.0 mA VIN = OV or 5V
Nt Logic “1” Input Bias Current(OUT= HI) — 450 650 — | 1050 VIN = OV
IIN Logic “0” Input Bias Current(OUT=LQ) — 225 400 — — HA VIN = 5V
Iirript | “High” ITRIP Bias Current — 75 150 — — ITRIP = 5V
ITRIP “Low” ITRIP Bias Current — — 100 — 170 nA ITRIP =0V
VIN,IH Logic “0” Input Voltage( OUT = LO ) — — — 2.2 — v
VN, IL Logic “1” Input Voltage ( OUT = HI ) — — — — 0.8
V|-|-;|-H’r ITRIP Input Positive Going Threshold | 400 490 580 | 350 | 580 mV
Vos Amplifier Input Offset Voltage — — 30 — — mV Vso = CA-=0.2V
Ron.FLT FAULT- Low On Resistance — 55 75 — 150 Q
lca” CA- Input Bias Current — 0.5 4.0 — 4.0 nA CA-=2.5V
Vcecuv® | Ve Supply Undervoltage Positive 8.3 9.0 | 106 | 8.0 |[10.7
Going Threshold Y
Vccuv' | Vece Supply Undervoltage Negative 8.0 8.7 105 | 7.7 | 105
Going Threshold
Vesuv' | Vas Supply Undervoltage Positive 7.5 8.4 9.2 — —
Going Threshold v
VBsuv~ | VBs Supply Undervoltage Negative 71 8.0 8.8 — —
Going Threshold
lo* Output High Short Circuit Pulsed 100 250 — — — VouT = VIN-= 0V
Current PW <=10uS
lo” Output Low Short Circuit Pulsed 100 500 — — — mA | VouT =15, VIN-=5V
Current PW <= 10pS
VoH,Amp | Amplifier High Level Output Voltage | 5.0 5.2 5.4 4.9 5.6 \ CA-=0V, VSO=1V
VoLAmp | Amplifier Low Level Output Voltage — 2.5 20 — 20 mV | CA-=1V, VSO=0V
Isrc,Amp | Amplifier Output Source Current 2.3 4.0 — 15 — mA CA-=0V,VVSO=1V,CAO=4V
IsNK,Amp | Amplifier Output Sink Current 1.0 2.1 — 0.5 — CA-=1V,VSO=0V,CAO=2V
CMRR | Amplifier Common Mode Rejection 60 80 — — — CA- =Vg0=0.1V & 5V
Ratio
PSRR Amplifier Power Supply Rejection 55 75 — — — dB CA- =Vg0=0.2V
Ratio VCC =10V & 20V
VoH High Level Output Voltage — — 100 — 100 VIN-=0V, 10 =0A
VoL | Low Level Output Voltage — = T100 | = [100 | ™ [Vin.=5v,10-0A
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Static Electrical Characteristics Continued

VBIAS (VCC, VBSH, 2, 3) = 15V, VS01, 2, 3 = VSS unless otherwise specified. The VIN, VTH and IIN
parameters are referenced to VSS and are applicable to all six logic input leads: HIN1, 2, 3 & LIN1, 2, 3.

The VO and IQ parameters are referenced to VSO1, 2, 3.
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ISR Rectifier

Tj=25°C Tj=-55t0125°C
Symbol Parameter Min. | Typ. |Max. Min. [Max. |Units| Test Conditions
lo+,Amp | Amplifier Output High Short Circuit — 4.5 6.5 — 8.0 CA-=0V, Vgp=5V
Circuit VCAO =0V
lo-,Amp | Amplifier Output High Short Circuit — 3.2 5.2 — 7.0 CA-=5V, Vgo=0V
Circuit VcaO =5V
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Figure 1. Input/Output Timing Diagram
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Figure 3. Deadtime Waveform Definitions
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Figure 5. Overcurrent Shutdown Switching Time Waveform
Definitions
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Vg 16V HV =10 to 400V
10KF6
JI_m Lo B +
uF T uF 0.1 2000 % 100 F
.5 L L 0. ul
b b Veo VB123 T wF pH 10 KF5|=\
ATz Vsiza )
HOT.Z3 o HO1.2,3
IR2130 I dVS
—— =50 V/ns
ONT.Z3 10KFS | at
L0123 | QUTPUT
MONITOR -
CA- Vg5 Vao + J_l_
IRF820 »E

Figure 2. Floating Supply Voltage Transient Test Circuit
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Figure 4. Input/Output Switching Time Waveform
Definitions
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Figure 6. Diagnostic Feedback Operational Amplifier
Circuit
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Figure 7. Operational Amplifier Slew Rate

Measurement

Measure Vcao1 at Vgp=0.1V
Vcaoz at Vgg=5V
(Vcao1-0-1V) - (Vcaoz-5Y) (dB)
4.9V

CMRR = -20+LOG

Figure 9. Operational Amplifier Common Mode Rejection
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Figure 11A. Turn-On Time vs. Temperature
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Figure 8. Operational Amplifier Input Offset Voltage

Measurement
CcC
VSO
+
CA ——{ | CAO
VSS
= | 2%
oav]
21k
\V} Measure Vcao1 atVoc =10V
Vcaoz at Voec =20V
Vcao1-Veoaoz
PSRR = -20+LOG ‘—
(10V) (21)
Figure 10. Operational Amplifier Power Supply Rejection
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Figure 39A. Output Sink Current vs. Temperature
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TGR Rectifier

Functional Block Diagram
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Lead Definitions

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
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

CAO Output of current amplifier

CA- Negative input of current amplifier

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

Vso Low side return and positive input of current amplifier
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TGR Rectifier

Case Outline and dimensions - MO-038AB

36.22 (1.430) LEAD ASSIGNMENT
5. . -r = o o [« - o
38-06 (1.380) 55 Do B0 Ho 88 Bod d
>Is>z>I>z>I>zad
ﬁ JO S W S A ST S STy
e @ N ©©WYONT-OOD®DNO®
28 15 N NN NN NN -
15.49 (.610)
iMoex 14.74 (.580)
AREA or N ®
1 14 FrN O T ONDO - - o
T T
Or D NO L0
! 8222z223384838
>TI3Ixr33dag° > 4
1.65 (.065) 1 .52 (.060) o=

77 (8 030) .97 (.038)

;‘2253323 'IFII‘II‘II’]HFI
23223 <10 | \

1.77 (.070) =
.51 (.020) J | B -204 (.008) 28X
S84 (02a) .304 (.012)
254 (o 100) .381 (.015) [@]o.25 0.010) (W]

26X [€]o.25 00100 (W[c]|
NOTES: 3 DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES).
1 DIMENSIONING & TOLERANCING PER ANSI Y14 .5M, 1982. DIMENSION IS TO CENTER OF LEADS WHEN FORMED PARALLEL.
2 CONTROLLING DIMENSION : INCH. 5 OUTLINE CONFORMS TO JEDEC OUTLINE MO-038AB.
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