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The IMP3236 are high voltage, 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 out-
puts, down to 3.3 V 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 si-
multaneously. An open-drain FAULT signal is pro-
vided to indicate that an overcurrent or undervolt-
age shutdown has occurred. Overcurrent fault con-
ditions are cleared automatically after a delay pro-
grammed externally via an RC network connected
to the RCIN input. The output drivers feature a
high pulse current buffer stage designed for mini-
mum driver cross-conduction. Propagation delays
are matched to simplify use in high frequency ap-
plications. The floating channels can be used to
drive N-channel power MOSFETSs or IGBTSs in the
high side configuration which operates up to 600
V.

« Floating channel designed for bootstrap operation
Fully operational to +600 V
Tolerant to negative transient voltage

* Gate drive supply range from 10 Vto 20 V

« 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

» Low side output out of phase with inputs. High

side outputs out of phase

» 3.3V logic compatible

* Lower di/dt gate drive for better noise immunity

« Externally programmable delay for automatic fault

clear

*All parts are LEAD-FREE

Typical connection >
Up to 600V
vcCo—¢4—1¢ l vce
R _ VB1,.2;3 (T :—!}}]
HIN1,2,3 =~ HIN1,2,3 HO1,2,3 A ——PLs
I L ]
( Refer to Lead LIN123 ™ LiNt23  VSL2S
Assignmen_ts for FauLT T FAULT
correct pin con-
figuration ). This EN O -
diag ram shows ;, 1 f TO
electrical connec- = e ~ LOAD
tions only. Please ( :'r;+]
refer to our appli- = L0123 N
cation Notes and . 1 com
Design Tips for
proper circuit PR
board layout. GND = — 1
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SOP28(WIDE BODY)

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 absute referenced to COM. The VS offset rating is tested with all supplies biased at 15V differential
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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

LIN1,2,3 Logic inputs for high 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 1/0 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
TFLTCLR, then automatically becomes inactive (open-drain high impedance).

RCIN External RC network input used to define FAULT CLEAR delay, TFLTCLR, 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

Daily Silver IMP
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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 VB1,23-25 | vB1,23+0.3
VB High side floating supply voltage -0.3 625
VHO High side floating output voltage VS1,23-03 | vB1,23+0.3
VCC Low side and logic fixed supply voltage -0.3 25
VSS Logic ground VCC- 25 VCC+0.3
VLO1,2,3 Low side output voltage -0.3 VCC+0.3
o VSS-0.3 Lower of
VIN Input voltage LIN, HIN, ITRIP, EN (VSS+ 15) or
VCC+ 0.3)
VRCIN RCIN input voltage VSS-0.3 VCC+0.3
VFLT FAULT output voltage VSS-0.3 VCC+ 0.3 v
dv/dt Allowable offset voltage slew rate _ 50 V/ns
(QFNWB5x5-28L) 1.54
Package power dissipa-
PD tion @ TA <+25 °C (28 lead PDIP) — 15 w
(28 lead SOIC) _ 16
(QFNWB5x5-28L) 81
RthIA Thermal resistance, junc- (28 Iead PDIP) — 83 SCIW
tion to ambient
(28 lead SOIC) _ 78
TJ Junction temperature — 150
TS Storage temperature -55 150 °C
TL Lead temperature (soldering, 10 seconds) — 300

Daily Silver IMP
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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 refer-

enced 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 \/S1,2,3 \VS1,2,3+ 20
+10

\VS1,2,3 High side floating supply offset voltage Note 1 600
VHO 1,2,3 High side output voltage \/S1,2,3 \VB1,2,3
\VVLO1,2,3 Low side output voltage 0 \VVCC
VCC Low side and logic fixed supply voltage 10 20

\Y
\V/SS Logic ground -5 5
VFLT FAULT output voltage VSS vee
VRCIN RCIN input voltage \VSS \VCC
VITRIP ITRIP input voltage \VSS VSS +5

\Y
VIN Logic input voltage LIN, HIN, EN \/SS \/SS +5
TA Ambient temperature -40 125 °C

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

Daily Silver IMP
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Static Electrical Characteristics

VBIAS (VCC,VBS1,2,3) = 15 V unless otherwise specified. The VIN, VTH, and IIN parameters are
referenced to VSS and are applicable to all six channels(HIN1,2,3 and LIN1,2,3). The VO and 10 pa-
rameters are referenced to COM and VS1,2,3 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 50 |— |

VIL Logic “1” input Voltage LIN1,2,3, HIN1,2,3 L 08

VEN,TH+ Enable positive going threshold — |— 3

VEN, TH- Enable negative going threshold 08 [— |—

VIT,TH ITRIP positive going threshold 0.37 [0.46 [0.55

VIT,HYS ITRIP input hysteresis — [0.07 |—

VRCIN, TH+ RCIN positive going threshold — B —

VRCIN, HYS RCIN input hysteresis — I3 —

VOH High level output voltage, VBIAS - VO — 09 114

lo =20 mA

VOL Low level output voltage, VO — 04 0.6

VCCUV+ VCC and VBS supply undervoltage positive going 8.0 [8.9 9.8

VBSUV+ threshold

Daily Silver IMP
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Static Electrical Characteristics

VBIAS (VCC,VBS1,2,3) = 15 V unless otherwise specified. The VIN, VTH, and IIN parameters are
referenced to VSS and are applicable to all six channels(HIN1,2,3 and LIN1,2,3). The VO and IO parame-
ters are referenced to COM and VS1,2,3 are applicable to the respective output leads: HO1,2,3 and

LO1,2,3.

Symbol Definition Min [Typ [Max [Units [Test Conditions
VCCUV- VCC and VBS supply undervoltage negative 7.4 8.2 9.0
VBSUV- going threshold
VCCUVH VCC and VBS supply undervoltage lockout 0.3 (0.7 |— \/
VBSUVH hysteresis
ILK Offset supply leakage current — — p0 VB1,2,3 =VS1,2;3
LA |=600V
1QBS Quiescent VBS supply current — |70 120
- VIN =0Vor5V
1QCC Quiescent VCC supply current — 16 [23 |mA
VIN.CLAMP Input clamp voltage Wm ITRIP and EN) O N lIN =100 pA
ILIN+ Input bias current (LOUT = LO) — [200 300 VLIN =49V
ILIN- Input bias current (LOUT = HI) — [100 220 VLIN =0V
IHIN+ Input bias current (HOUT = LO) — [200 300 VHIN =49V
IHIN- Input bias current (HOUT = HI) — [100 220 VHIN =0V
ITRIP+ “High” ITRIP input bias current — |30 100 VITRIP=49V
IITRIP- “Low” ITRIP input bias current — |0 1 VITRIP=0V
LA
IEN+ “High” ENABLE input bias current — |30 100 i VENABLE =4.9V
IEN- “Low” ENABLE input bias current — 0 1 VENABLE =0V
IRCIN RCIN input bias current — 0 1 Vrcin=0V or
15V
10+ Output high short circuit pulsed current 120 00 | Vo =0V, PW <10
us
10- Output low short circuit pulsed current 250 1350 |— mA Vo =15V, PW <10
us
Ron_RCIN RCIN low on resistance — |50 100
Q
Ron_FAULT [FAULT low on resistance — [P0 [t00
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Dynamic Electrical Characteristics
VCC = VBS = VBIAS = 15V, VS1,2,3 = VSS = COM, TA = 25°C and CL = 1000 pF unless other-

wise specified.

Test
Symbol Definition Min [Typ [Max |Units [Conditions
ton Turn-on propagation delay 300 {425 [550
toff Turn-off propagation delay 250 400 [550
tr Turn-on rise time — 125 (190 vV =0V&5V
tf Turn-off fall time — B0 [75
tEN ENABLE low to output shutdown propagation delay [300 {450 (600 VIN,VEN =0V
hs ors5V
tITRIP ITRIP to output shutdown propagation delay 500 {750 1000 VITRIP=5V
tbl ITRIP blanking time 100 (150 |— VIN =0V or5V
VITRIP =5V
tFLT ITRIP to FAULT propagation delay 400 (600 (800
tFILIN Input filter time (HIN, LIN) 100 [ 200
— VIN =0V &5V
e E— . ms [VIN =0Vor5V
tFLTCLR FAULT cleartime RCIN: R=2MQ,C=1nF 1.3 [1.65 |2 \VITRIP =0V
DT Deadtime 150 [200 [270 VIN =0V &5V
MT Matching delay ON and OFF — [0 [75
_ _ hs  |[External dead
MDT Matching delay, max (ton, toff) — min (ton, toff), time >400 ns
(ton, toff are applicable to all 3 channels) — [25 70
PM Output pulse width matching (pwin-pwout) (Fig.2) [— K40 [75
NOTE: For high side PWM, HIN pulse width must be >1usec
VCC VBS ITRIP ENABLE FAULT LO1,2;3 HO1,2,3
<uUvccC 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 <VITRIP, FAULT returns to high-impedance after RCIN pin becomes greater than

8V (@ VCC = 15V)
Daily Silver IMP
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Normal operation

HINL,2,3 ]

L . [
LINL,2,3 I_[ |

EN

ITRIP

M
FAULT [

RCIN |
HO1,2,3 ] ]

LO1,2,3 | I

Figure 1.Input/Output Timing Diagram
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Normal operation
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HIN1,2,3

0,
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DT DT
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Figure 4. Internal Deadtime Timing Waveforms
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. Typical Performance Characteristics  (coniueo
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 Typical Performance Characteristics w1
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' Typical Performance Charateristics | (corin.cs
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' Typical Performance Charateristics | (corin.cs
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' Typical Performance Characteristics | (concs
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High Level Output Voltage (V)

Low Level Output Voltage (V)
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Figure 33B. Output Sink Current vs. Figure 34A. RCIN Low On-resistance vs.
Supply Voltage Temperature
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Case outlines

39.75 [1.565]
35.06 [1.380] .
I=E==1=1=E=E=E=E=A=A=E=E=0N=

NOTES:

1. DIMENSICNING & TOLERANCING PER ANSI Y14.5M-1982.
2. CONTROLLING DIMENSION: INCH.

15

14

3. DIMENSIONS ARE SHOWN IN MILUMETERS [INCHES].
4. QUTLINE CONFORMS TO JEDEC OUTLINE MS-D114E.

MEASURED WITH THE LEADS CONSTRAINED TO BE
PERPENDICULAR TO DATUM PLANE C.

1473 | 580
12,32 [.4B5

i

HHEHHEHEHEHEHHEHEHEHE

1.77 [.o7a]
2K 677 [030]
0.39 [.015]
MIM.
5.08 [.700] pu it [.050]
2.93 [.115]

DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
PROTUSIONS SHALL NOT EXCEED 0.25 [.01G].

|

f
6.35 [.250]

JI MAX. 1
f u:]xwo‘-q )
0.558 [.022 : - 0o oy 0.381 [015]
_z.szﬁ[iwu] . 2 338 -014} 7 T 28K 504 [.00d]
[$]o.25 [ow] @{c[e@[ad) &y
28-Lead PDIP (wide body) 01-3024 02 VL0 TAE)
18.10 [.7125]
17.70 [ 6968] P
Lo
* HAAAAAAAAAAARAR
Do | 2
7.60 [.2997] 10.65 [.419]
7.40 [.2914] 10.00 [.384]
1 [l [00] @[3 @)
i
HHHHOHOBHBEHEHH ]
0.75 [.029]
—n1 =—{0.635 [.025] *‘ ’* 0.25 [.o10] * %5°
|
g | T
____I 030 [.0118] K/J_J__I 5 127 [.050] [}
[1.27 [.050] | ppy 049 [.0192] 0.10 [.eo40] 0.40 [.018] oy 132 [0125]
26X 035 [ 013& (5 0.23 [.0081]

NOTES:

[&]025 .mD]@ICIE@IA@I

1. DMENSIONING & TOLERANCING PER AMSI Y14.5M—1982.
2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS ARE SHOWN 1N MILLIMETERS [INCHES).

4. OUTUINE COMFORMS TG JEDEC GUTLINE MS-013AE

28-Lead SOIC (wide body)

:@: DIMENSION 1S THE LENGTH OF LEAD FOR SOLDERING
10 A SUBSTRAIE.

1 DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
PROTUSIONS SHALL NOT EXCEED 0.15 [.00B]

"

oy

01-6013
01-3040 02 (MS-013AE)

Daily Silver IMP

www.ds-imp.com.cn

29


http://www.ds-imp.com.cn

NP

ISO 9001 Registered

IMP3236

3-PHASE BRIDGE DRIVER

D N2 _.-lir_ N28 L
Jutuuul
o — . | —
) — =
) i 1
s = B DT = 3
= e
. ) — q:: JD—D—CI—D—D—E::':
Annnnmn 2[
b NE
Top View Bottom View Side View

QFNWB5x%5-28L

Symbol Dimensions In Millimeters Dimensions In Inches
Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035
A1 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 4.924 5.076 0.194 0.200
E 4.924 5.076 0.194 0.200
D1 3.050 3.250 0.120 0.128
E1 3.050 3.250 0.120 0.128
k 0.200MIN. 0.008MIN.
b 0.200 | 0.300 0.008 | 0.012
e 0.500TYP. 0.020TYP.
L 0.474 | 0.626 0.019 | 0.025

Daily Silver IMP
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Leadfree Part

28-Lead PDIP order IMP3236EPA
28-Lead SOIC order IMP3236ESA
QFNWB5x5-28L order IMP3236ENA

Device Part Number —

Pinl |

Identifier

AP
3236
YYYYZZZ

Packaging| Lead Free Released

L  IotCode

PINT .wp
gggi SeS— 3236ENA
[TaTiaralula]
Top View

Daily Silver IMP
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