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IﬂferﬂOﬂOﬂOl Data Sheet No. PD-6.033E

TSR Rectifier IR2132

3-PHASE BRIDGE DRIVER

Features Product Summary
B Floating channel designed for bootstrap operation

Fully operational to +600V VOFFESET 600V max.

Tolerant to negative transient voltage

dVv/dt immune lo+/- 200 mA /420 mA
B Gate drive supply range from 10 to 20V
m Undervoltage lockout for all channels _
B Over-current shutdown turns off all six drivers Vour 10 - 20V
B Independent half-bridge drivers
m Matched propagation delay for all channels ton/off (typ.) 675 & 425 ns
B Outputs out of phase with inputs Deadti ('[ ) 08

.. eaatime . . S

Description yP H

The IR2132 is a high voltage, high speed power Packages
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 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 de-
rived from this resistor. An open drain FAULT signal
indicates if an over-current or undervoltage shutdown
has occurred. The output drivers feature a high pulse
current buffer stage designed for minimum driver
cross-conduction. Propagation delays are matched
to simplify use at high frequencies. The floating chan-
nels can be used to drive N-channel power MOSFETs
or IGBTs in the high side configuration which oper-
ate up to 600 volts.

Typical Connection

up to 600V
>I
1
" \_/ £
Vee - Vee VB123 - ‘ M -~
ANTZ3 o T ANT23 HOt1.2.3 _— AN M~
ONT23 o ONT23 Vsy23 *l—‘
FAULT o o
FAULT 2 10
ITRIP ..——p LOAD
CAO o CAO o
CA- ‘ I\-}L
Vss LO1,2,3 A% M~
Vso
A 2sdAA2
GND o ANV
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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 Vsg. The Thermal Resistance and Power Dissipation ratings are measured
under board mounted and still air conditions. Additional information is shown in Figures 50 through 53.

Parameter Value
Symbol Definition Min. Max. Units
VB12.3 High Side Floating Supply Voltage -0.3 525
Vs12.3 High Side Floating Offset Voltage VB123-25 | Vp123+0.3
VHo1,23 High Side Floating Output Voltage Vs123-0.3 | Vp123+0.3
Vee Low Side and Logic Fixed Supply Voltage -0.3 25
Vss Logic Ground Vce - 25 Vce +0.3 v
V0123 Low Side Output Voltage -0.3 Ve +0.3
VIN Logic Input Voltage (HIN1,2,3, LIN1,2,3 & ITRIP) Vss - 0.3 Ve + 0.3
VELT FAULT Output Voltage Vss - 0.3 Vee + 0.3
Vcao Operational Amplifier Output Voltage Vss - 0.3 Vee + 0.3
Vea- Operational Amplifier Inverting Input Voltage Vsg - 0.3 Vce +0.3
dvg/dt Allowable Offset Supply Voltage Transient — 50 Vins
Pb Package Power Dissipation @ TA < +25°C (28 Lead DIP) — 15
(28 Lead SOIC) — 1.6 w
(44 Lead PLCC) — 2.0
Roia Thermal Resistance, Junction to Ambient (28 Lead DIP) — 83
(28 Lead SOIC) — 78 °CIW
(44 Lead PLCC) — 63
T, Junction Temperature — 150
Ts Storage Temperature -55 150 °C
T 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 toVgg. The Vs offset rating is tested
with all supplies biased at 15V differential. Typical ratings at other bias conditions are shown in Figure 54.

Parameter Value
Symbol Definition Min. Max. Units
VB123 High Side Floating Supply Voltage Vg123+110 | Vgy53+ 20
Vsi123 High Side Floating Offset Voltage Note 1 600
VHo1.23 High Side Floating Output Voltage Vgi123 Vg123
Vee Low Side and Logic Fixed Supply Voltage 10 20
Vsg Logic Ground -5 5 v
Vio123 Low Side Output Voltage 0 Vee
VN Logic Input Voltage (HIN1,2,3, LIN1,2,3 & ITRIP) Vss Vgg +5
Vet FAULT Output Voltage Vss Vee
Veao Operational Amplifier Output Voltage Vss 5
Vea- Operational Amplifier Inverting Input Voltage Vgg 5
Ta Ambient Temperature -40 125 °C

Note 1: Logic operational for Vs of (Vso - 5V) to (Vso + 600V). Logic state held for Vs of (Vso - 5V) to (Vso - VBS).
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Dynamic Electrical Characteristics

VBias (Vcc, VBs1,2,3) = 15V, Vsp,1,2,3 = Vss, CL = 1000 pF and Ta = 25°C unless otherwise specified. The dynamic
electrical characteristics are defined in Figures 3 through 5.

Parameter Value
Symbol Definition Figure | Min. | Typ. | Max.| Units | Test Conditions
ton Turn-On Propagation Delay 11 500 675 | 850
toff Turn-Off Propagation Delay 12 300 425 | 550 ViN=0&5V
t Turn-On Rise Time 13 — 80 125 Vs1.2.3= 0 to 600V
tf Turn-Off Fall Time 14 — 35 55 ns
titrin ITRIP to Output Shutdown Prop. Delay 15 400 660 | 920 Vine ViTrip = 0 & 5V
ty ITRIP Blanking Time — — 400 — Vitrip = 1V
tht ITRIP to FAULT Indication Delay 16 335 590 | 845 Vine ViTRip = 0 & 5V
tit.in Input Filter Time (All Six Inputs) — — 310 — ViN=0 & 5V
titclr LINL,2,3 to FAULT Clear Time 17 6.0 90 | 120 | & |Vin ViTrp=0&5V
DT Deadtime 18 0.4 0.8 1.2 ViN=0&5V
SR+ Operational Amplifier Slew Rate (+) 19 4.4 6.2 — Vius
SR- Operational Amplifier Slew Rate (-) 20 2.4 3.2 —

Static Electrical Characteristics

Veias (Vcc, VBs1,2,3) = 15V, Vsp 1,2,3 = Vss and Tp = 25°C unless otherwise specified. The V|, VTH and Iy parameters
are referenced to Vss and are applicable to all six logic input leads: HIN1,2,3 & LIN1,2,3.The Vo and lp parameters
are referenced to Vsg 1,2,3 and are applicable to the respective output leads: HO1,2,3 or LO1,2,3.

Parameter Value
Symbol Definition Figure | Min. | Typ. | Max.| Units | Test Conditions
Viy Logic “0” Input Voltage (OUT = LO) 21 2.2 — — Vv
Vi Logic “1” Input Voltage (OUT = HI) 22 — — 0.8
V(T TH+ ITRIP Input Positive Going Threshold 23 400 490 580
VoH High Level Output Voltage, Vgjas - VO 24 — — 100 mV ViN =0V, g = 0A
VoL Low Level Output Voltage, VO 25 — — 100 ViN =5V, Io = 0A
Ik Offset Supply Leakage Current 26 — — 50 UA Vg = Vg = 600V
loBs Quiescent Vgg Supply Current 27 — 15 30 Vin = OV or 5V
locc Quiescent Ve Supply Current 28 — 3.0 4.0 mA VN = OV or 5V
liN+ Logic “1” Input Bias Current (OUT = HI) 29 — 450 650 Vin = 0V
IIN- Logic “0” Input Bias Current (OUT = LO) 30 — 225 | 400 MA VN =5V
I TRIP+ “High” ITRIP Bias Current 31 — 75 150 ITRIP = 5V
IITRIP- “Low” ITRIP Bias Current 32 — — | 100 | nA ITRIP = OV
VBsuv+ Vgs Supply Undervoltage Positive Going 33 7.5 8.35 9.2
Threshold
VBsuw Vgs Supply Undervoltage Negative Going 34 7.1 7.95 8.8
Threshold
Vccuv+ Ve Supply Undervoltage Positive Going 35 8.3 9.0 9.7 v
Threshold
Veecuv- Ve Supply Undervoltage Negative Going 36 8.0 8.7 9.4
Threshold
RonFLT FAULT Low On-Resistance 37 — 55 75 Q
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Static Electrical Characteristics -- Continued

VBIas (Vcc, VBs1,2,3) = 15V, Vsp,1,2,3 = Vss and Ta = 25°C unless otherwise specified. The VN, VTH and I|N parameters
are referenced to Vgs and are applicable to all six logic input leads: HIN1,2,3 & LIN1,2,3.The Vg and Ig parameters
are referenced to Vgp 1,2 3 and are applicable to the respective output leads: HO1,2,3 or LO1,2,3.

Parameter Value
Symbol Definition Figure | Min. | Typ. | Max.| Units | Test Conditions
lo+ Output High Short Circuit Pulsed Current 38 200 250 — Vo =0V, V|N=0V
mA PW <10 ps
lo- Output Low Short Circuit Pulsed Current 39 420 500 — Vo =15V, V|N =5V
PW <10 ps
Vos Operational Amplifer Input Offset Voltage 40 — — 30 mV Vgo = Vea. = 0.2V
lca- CA- Input Bais Current 41 — — 4.0 nA Vca. = 2.5V
CMRR Op. Amp. Common Mode Rejection Ratio 42 60 80 — Vso=Vca.=0.1V & 5V
PSRR Op. Amp. Power Supply Rejection Ratio 43 55 75 — dB Vso = Vea- = 0.2V
Ve = 10V & 20V
Von.avp | Op. Amp. High Level Output Voltage 44 5.0 5.2 5.4 \ Vea- =0V, Vgp= 1V
VoL AMP Op. Amp. Low Level Output Voltage 45 — — 20 mV | Vea. =1V, Vgp= 0V
Isrc,AMP Op. Amp. Output Source Current 46 2.3 4.0 — Vea- =0V, Vgo =1V
Veao =4V
Isrc.amp | Op. Amp. Output Sink Current 47 1.0 2.1 — Vea- =1V, Vgo = 0V
mA Veao =2V
lo+ AMP Operational Amplifier Output High Short 48 — 4.5 6.5 Vea- = 0V, Vgo =5V
Circuit Current Veao = 0V
lo-,AmP Operational Amplifier Output Low Short 49 — 3.2 5.2 Vea. =5V, Vgp= 0V
Circuit Current Veao = 5V
Lead Assignments
] vee - Va1 [28] CEE S £ed ] vee - Ve [ 28]
[2 | ANd HO1 [27 ] [l [5] [4] [3] [s3] o2 4] [2 | AmNd HO1 [27 ]
BEN Vst [26]] ! O [=] Az Vst [26]]
(2] e B3 w1 [g} (2] B
(6| o Ve [ 24 ] oz [ o va (e | omi VB2 [ 24 ]
[e | ON2 Ho2 [23 | [z [id 9] Hoz [e | N2 HO2 [23 ]
[7]|ne vs2 [22] il = ver [7 | one sz [22 ]
[C& | FAULT [21 ] FAULT [i2 & | FAuLT 21 |
IR vgs [20 ] [E [Co | mriP Vg3 [ 20 ]
(10| cao Ho3 [19 ] TRIP [i4 [0 cao HO3 [19 ]
] oA Vs [ 18] B o1 ves (11| ca Vs [ 18]
(2] vss 7] oo fig s Hos [12] vss 7]
[13] vso Lot [ 16 | 7 EERES [13] vso Lot [ 16 ]
[14 | o3 Loz [15 | (18] Tro] o] 2] 22 23] o4l 25l [ o3 Loz [15 |
3 8 88433
28 Lead DIP 44 Lead PLCC w/0 12 Leads 28 Lead SOIC (Wide Body)
IR2132 IR2132J IR2132S
Part Number
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Functional Block Diagram

SET VBt
. H1 LATCH
m INPUT GENERATOR
—P  SIGNAL 1 e | - DRIVER HO1
AN J} GENERATOR SHIFTER %
RESET | DETECTOR
\Naé Vst
_ V]
] 1& SET B2
H2 SULSE LATCH
INPUT GENERATOR
N2 1 —— P SGNAL |, e | fFeee-- DRIVER HO2
GENERATOR fmmmm SHIFTER w
LIN3 RESET | DETECTOR
I Vs2
FAULT O \%
FAULT q,‘ SET L B3
FAULT meuT | e
CLEAR GENERATOR | " _ _ ___
I L0010 LOGIC SIGNAL [ 5 LEVEL DRIVER HO3
GENERATOR = SHIFTER w
I RESET | DETECTOR
Vs3
I DRIVER LO1
UNDER-
VOLTAGE

DETECTOR

COMPARATOR

DRIVER

DRIVER

VN

Lead Definitions

Lead
Symbol | Description
HIN1,2,3| Logic inputs for high side gate driver outputs (HO1,2,3), out of phase
LINT,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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Device Information

Process & Design Rule HVDCMOS 4.0 ym

Transistor Count 700

Die Size 126 X 175 X 26 (mil)

Die Outline =

= iI x _.m »4'.:}.

Thickness of Gate Oxide 800A
Connections Material Poly Silicon
First Width 4 um
Layer Spacing 6 um
Thickness 5000A
Material Al - Si (Si: 1.0% +0.1%)
Second Width 6 um
Layer Spacing 9 um
Thickness 20,0007
Contact Hole Dimension 8 um X 8 um
Insulation Layer Material PSG (SiOy)
Thickness 1.5um
Passivation Material PSG (SiOy)
Q) Thickness 1.5pum
Passivation Material Proprietary*
(2 Thickness Proprietary*
Method of Saw Full Cut
Method of Die Bond Ablebond 84 - 1
Wire Bond Method Thermo Sonic
Material Au (1.0 mil / 1.3 mil)
Leadframe Material Cu
Die Area Ag
Lead Plating Pb: Sn (37 :63)
Package Types 28 Lead PDIP & SOIC / 44 Lead PLCC
Materials EME6300/ MP150 / MP190

Remarks: * Patent Pending
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__ Vg = 15V HV =10 to 600V
HIN1,2,3 o [o]
Ly L I Lo To e .
uF 200§ £
CIN1,2,3 [T Voo Votzs Rﬂf qu G
N Vsi,23 i
| I | I |—, Hm1,2,3{>0\I
W73 oHO123 =
ITRIP I | | | | | IR2132 10KF5{ —S >50vms
ONT,23 L dt
FAULT | | | | | I To123( QUTPUT
MONITOR —
CA- Vs Vso =x, JL
HO1,2,3 | | I | mre20 \ JL5
L01,2,3 | | = L L
Figure 1. Input/Output Timing Diagram Figure 2. Floating Supply V oltage Transient Test Circuit
HIN1,2,3 HIN1,2,3
LIN1,2,3
50% 50%
50% 50%
LIN1,2,3
fon t ’47 toff e
90% 90%
50%
HO1,2,3
LO1,2,3 7-10% 10% -
DT DT

Figure 3. Deadtime Waveform Definitions

Figure 4. Input/Output Switc hing Time Waveform

Definitions
o
LIN1,2,3 /
VCC

ITRIP / /50% \

Vso +

A — ] cao
FAULT / ] )

\\50% 500/7 Vss
LO1,2,3 r—W———
50%
ot 2 e [ é
VSS
— titrip
Figure 5. Overcurrent Shutdown Switc  hing Time Figure 6. Diagnostic Feedback Operational Amplifier

Waveform Definitions

Circuit
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15V
3V
—1 ] cao
ov []
AT1 [e— AT2
v LTQO%
I\
10% vV
ov CAO
R AV .\ Vos = -0.2v
+ = - =
AT1 AT2
Figure 7. Operational Amplifier Slew Rate Figure 8. Operational Amplifier Input Offset Voltage
Measurement Measurement
VCC
15v
Vec ’_D CAO
CA- ] cro
DTJ'
S0 Ves E
0.2v
Measure Vcpao1 atVgg = 0.1V
Vcaoz atVsp = 5V RB Measure Vcpo1 atVee = 10V
\Y -0.1V) - (V -5V Vcao2 atVce = 20V
CMRR = -20+L0G | YcAOL 4)9v( cro2SV) | gy 9 y
. CAO1 - VCAO2
PSRR = -20+LOG |———
¥ (10V) (21)
Figure 9. Operational Amplifier Common Mode Figure 10. Operational Amplifier Power Supply
Rejection Ratio Measurements Rejection Ratio Measurements
150 1.50
1.20 1.20
Z ax._ z
Eo_go = = == EO.QO M =t = = = 4 — — _ | — _
g e B I B g Typ. o
S 0.60 T S 060
= Min. = M. | e o — | —— —
2 [ e I It e i SR i
0.30 0.30
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 11A.Turn-On Time vs. Temperature Figure 11B.Turn-On Time vs.V oltage
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1.00 1.00
0.80 0.80
el el
[ 5 Max.
£ 0.60 £ 0.60 s ——
= Max. A e et E—,—— = - = —_—— — .
& I N g v, | T T ===
© ° Typ. 7
= . =
S 040 & 040
é ——t—-1 — - é ﬁ\n.
= Min. _______-—-"'_—_-‘ = T T T T Tt —m - —
0.20 0.20
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 12A. Turn-Off Time vs. Temperature Figure 12B. Turn-Off Time vs.V  oltage
250 250
200 200
z ez
o === 2 e B
£ 150 — = £ 150 —~
= — - [ F o~ -
% — ] @ T T= -~ —
z e z T1-=-=
Max. -— ~ —
Q 100 = — Q 100 = =
£ // £ \\\
= Typ—___//— (= \\
50 50
0 0
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 13A.Turn-On Rise Time vs. Temperature Figure 13B.Turn-On Rise Time vs.V oltage
125 125
100 100
z ez
2 75 = 2 75
E _ - -7 E Max
& I g [T = ——
= — = T———=4d
Q 50 = — ? 5077 = N
£ - £ yp. =~
2 e L i
"]
. L
25 2] 25
0 0
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 14A.Turn-Off F all Time vs. Temperature Figure 14B.Turn-Off F all Time vs.Voltage
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1.50 1.50
5 120 5 120
E £
i~ i~
E‘ Max._ | E\ ﬁax
2 0.90 === —t S 0.90 R _—
= ——— =
o o
=1 Tvp. =1 Typ.
£ 060 £ 060
3 Min. 3 o |
£ 030 £ 030
[= [=
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 15A. ITRIP to Output Shutdown Time vs. Figure 15B. ITRIP to Output Shutdown Time vs.V  oltage
Temperature
1.50 1.50
© 1.20 S 120
£ £
— —
E Max. E
3 _—— ]
2 0.90 ——— 2 0.90 e —— T ——— 1T — — — ] —— — |- — __
g i S g
k= Typ. T -— =
- — - Typ.
= 0.60 ~ 0.60
S \\\ 2
w N w
) Mn.___—_—_ ) Min.
2 0.30 ===== £ 030
= =
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Vee Supply Voltage (V)
Figure 16A. ITRIP to FAULT Indication Time vs. Figure 16B. ITRIP to FAULT Indication Time vs.
Temperature Voltage
25.0 25.0
‘g 20.0 Z 20.0
£ £
- -
& 15.0 & 15.0
o (&}
l: Max. |: Max.
> -1 -1 -"-—"1T=--""--"T—"——""7T —-_——r——-—— 5 T T —7T = —=- —_————— —_——_- —
= =
° 10.0 17y o 10.0 Tyr
o M. o M.
= —_——|———] — — =t — L Z e o —— —_— o —|————
= 50 = 50
0.0 0.0
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Vce Supply Voltage (V)
Figure 17A. LIN1,2,3 to FAULT Clear Time vs. Figure 17B. LIN1,2,3 to FAULT Clear Time vs. Voltage
Temperature
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2.50 2.50
2.00 2.00
2 1.50 Twax 3 150
_E B e - — .E Max. (L e —— =
g 1-=4- s M--r-———r—-
g 1.00 79, = = & 1.00
e | == ° Tvp
\\
Min \\
0.50 il T —— 0-50_'_______ ______
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Veias Supply Voltage (V)
Figure 18A. Deadtime vs. Temperature Figure 18B. Deadtime vs. Voltage
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g ——d -4l __L__ g e _ L L L]
5 40 5 4.0
= 2
£ £
<< <<
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-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Vee Supply Voltage (V)
Figure 19A. Amplifier Slew Rate (+) vs. Temperature Figure 19B. Amplifier Slew Rate (+) vs.Voltage
5.00 5.00
4.00 4.00
m Typ. I
3’1 \\\\ § Typ.
2 3.00 2 3.00
g Min — s ﬁ\n
3 IR it e S R : I B e
[ el e o ! 1 1 1 T —=A
@ 2.00 é 2.00
= =
g £
1.00 1.00
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
Temperature (°C) Vece Supply Voltage (V)
Figure 20A. Amplifier Slew Rate (-) vs. Temperature Figure 20B. Amplifier Slew Rate (-) vs. Voltage
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1.00 1.00
0.00 0.00
-50 -25 0 25 50 75 100 125 10 12 14 16 18 20
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Figure 21A. Logic “0” Input Threshold vs. Temperature Figure 20B. Logic “0” Input Threshold vs. Voltage
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