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IRS2106(4)D(S)PbF

HIGH AND LOW SIDE DRIVER

Features

e  Floating channel designed for bootstrap operation
Fully operational to +600V
Tolerant to negative transient voltage — dV/dt immune

Packages

e  Qate drive supply range from 10 to 20V
e Undervoltage lockout for both channels
e 3.3V,5Vand 15V input logic compatible 8-Lead SOIC 8-Lead PDIP
e  Matched propagation delay for both channels
e  Logic and power ground +/- 5V offset.
e  Lower di/dt gate driver for better noise immunity i
e Outputs in phase with inputs { ') [
e Integrated bootstrap diode I { |
14-Lead SOIC 14-Lead PDIP
Description IRS2106D/IRS2108D/IRS2109D/Feature Comparison
The IRS2106(4)D(S) are high Cross-
voltage, high speed power MOSFET Part | Input Conduction Dead-Time Ground Pins | Ton/Toff
an 1GBT drivers with independent Logic Prevention
high and low side referenced output logic
channels. Proprietary HVIC and latch | 2106 COM
immune CMOS technologies enable 21064 | HIN/LIN no none VSS/COM | 515/500
ruggedized monolithic construction. 2108 Internal 540ns CcOM
The logic input is compatible with 21084 | HIN/LIN | yes Programmable 0.54- Sus| VSS/COM | 220/220
Standard CMOS or LSTTL output, 2109 Internal 540ns COM
down to 3.3V logic. The output 21094 | IN/SD yes Programmable 0.54- 5us| VSS/COM | 750/220
drivers feature a high pulse current

buffer stage designed for minimum

driver cross-conduction. The floating channel can be used to drive an N-channel power MOSFET or 1GBT in the high side

configuration which operates up to 600 volts.

Up to 600V
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(Refer to Lead Assignments for correct ]
pin configuration). This/These diagram(s) Vss O Vss COM—& e
show electrical connections only. Please LO ak
refer to our Application Notes and Design www.DataShg
Tips for proper circuit board layout.
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ISR Rectifier

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

Symbol Definition Min. Max. Units
Vg High side floating supply voltage -03 620
Vs High side floating supply offset voltage Vg-20 Vg+0.3
Vio High side floating output voltage Vs-0.3 Vg+0.3
Vee Low side and logic fixed supply voltage -0.3 20 Vv
Vss Logic ground (IRS21064D only) Vee-20 | Vec+03
Vio Low side output voltage .03 Vee+0.3
Vin Logic input voltage Vss -0.3 Vee+0.3
dVg/dt Allowable offset supply voltage transient _ 50 V/ns
(8 lead PDIP) — 1.0
Pp Package power dissipation @ TA <+25°C (8 lead SOIC) — 0.625 W
(14 lead PDIP) — 1.6
(14 lead SOIC) — 1.6
(8 lead PDIP) — 125
Rthja Thermal resistance, junction to ambient Sielij dsl?ll)flz) 27050 °C/W
(14 lead SOIC) — 120
T, Junction temperature — 150
Ts Storage temperature -50 150 °C
T. Lead temperature (soldering, 10 seconds) — 300
and still air conditions.
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. The Vg & Vgg offset rating are tested with all supplies biased at 15V differential.
Symbol Definition Min. Max. Units
Vg High side floating supply absolute voltage Vs+10 Vs+20
Vg High side floating supply offset voltage Note 1 600
Vio High side floating output voltage Vs Vi
Vee Low side and logic fixed supply voltage 10 20 \%
Vio Low side output voltage 0 Vee
Vin Logic input voltage Vss Vss+ 5
Vss Logic ground (IRS21064D only) -5 5
Ta Ambient temperature -40 125 °C

Note 1: Logic operational for Vg of -5 to +600V. Logic state held for Vgof -5V to — Vs
(Please refer to the Design Tip DT97 -3 for more details).
Note 2: HIN, LIN are internally clamped with a 5.2V zener diode.
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Dynamic Electrical Characteristics
VBIAS (Vcc, VBS) = 15V, Vss = COM, CL = 1000 pF, TA = 25OC

IRS2106(4)D(S)PbF

Symbol Definition Min| Typ | Max | Units | Test Conditions
ton Turn-on propagation delay — | 515 | 715 Vs =0V
tor Turn-off propagation delay — | 500 | 700 Vs =0V or 600V
MT Delay matching, HS & LS turn-on/off — | — 30 | nsec
t, Turn-on rise time — | 150 | 220 Vs =0V
'f Turn-off fall time — | 50 | 80 Vs =0V
thl Minimum pulse input filter time — | 300 | —

Static Electrical Characteristics

Vaias (Vee, Vas) = 15V, Vgs = COM and T, = 25°C unless otherwise specified. The Vi Vi and Iy parameters are referenced
to Vss/COM and are applicable to the respective input leads. The Vo I and Ron parameters are referenced to COM and are

applicable to the respective output leads: HO and LO.

Symbol Definition Min| Typ | Max | Units | Test Conditions
VinTH+ Positive input threshold voltage — | — | 22 Vee= 10V to 20V
VinTH- Negative input threshold voltage 0.8 _ _ Vee =10V to 20V

A%
Vou High level output voltage — 0.8 1.4 Io =20 mA
VoL Low level output voltage — | 03 0.6 Io =20 mA
Ik Offset supply leakage current — | — 50 Vi =V5=600V
Ioss Quiescent Vg supply current _ 45 70 Vin =0V or 4V
Ioce Quiescent V¢ supply current 500 | 1100 | 1700 | A | VIn= 0V or 4V
Ine Logic “1” input bias current _ 5 20 Vin =4V
Iin- Logic “0” input bias current — — 2 Vi =0V

Vecuv+ Vccand Vg supply undervoltage positive going 30 | 89 98
Vasuv+ Threshold ) ) )

Vecuv- Ve and Vg supply undervoltage negative going
Vasoy. Threshold 74 | 82 9.0 \%

Vecuvh Vccand Vg supply undervoltage Hysteresis o 0.7 .

Vasuva )

Io+ tput high short circuit pul t =
o Output high short circuit pulsed curren 120 | 200 o Vo =0V,
mA PW <10 us
Io. Output low short circuit pulsed current Vo =15V
250 | 350 | — i
PW <10 us
Rbs Bootstrap resistance — | 200 | — | Ohm Vee=15
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Functional Block Diagrams
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Lead Definitions

Symbol Description

HIN Logic input for high side gate driver output (HO), in phase

LIN Logic input for low side gate driver output (LO), in phase
Vss Logic Ground (IRS21064D only)

Vs High side floating supply

HO High side gate drive output

Vs High side floating supply return

Vce Low side and logic fixed supply

LO Low side gate drive output

COM Low side return

Lead Assignments

v \/
Ve W] T ve W[5
[2 |HN Hol 7 ] 2 | HIN HO[ 7
[3_|un Vs 6 | 3| Vs 6 |
[4 |com Lo s ] 7| coMm Lo[ s
8 Lead PDIP 8 Lead SOIC
IRS2106D IRS2106DS
\— —
1 Vee 14 1 Vee 14
7| HIN v 13 2| HIN v 13
L HO[ 12 ] Y HO[ 12 ]
3 v [0 3 ve| 11
5 | Vs 10 T Vs 10
5 | coMm 9 5 | coMm 9
7 Lo g 7 | Lo 8
14 Lead PDIP 14 Lead SOIC
IRS21064D IRS21064DS
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HIN
LIN

HO

LO

Figure 1. Input/Output Timing Diagram
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Figure 2. Switching Time Waveform Definitions
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Figure 3. Delay Matching Waveform Definitions
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Case Outlines

IRS2106(4)D(S)PbF
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MOTES:

DIMENSICNING & TOLERANCING PER ANS! Y14.5M-1982
CONTROLUMNG DIMENSIOM: INCH.

DIMENSIONS ARE SHOWM IN MILLIMETERS [IMCHES]
DUTLINE CONFORMS TO JEDEC OUTLINE MS-001AB,

174

1

2

=== '

1

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

1,
OEEEE

:173 ll;:glj——l 16 DIMENSION DOTS NOT INCLUDE MOLD PROTUSIONS, MOLD
b PROTUSIONS SHALL NOT EXCEED 0.25 [.010]
l——[ 1.27 [.050]
.39 [015] 5 =
MIN. o | .
| "':. fl el 533 [210) i [
O HIETER Max f" i
406 [160] ] | | | I BY O = 15 ; !
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= [@fo.2s Lo0] ®[c[E[A S = 80 550 Foos]
21-6014
8 Lead PDIP D1-3003 01 (MS-001AB)
oM INCHES MLLMETERS
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FOOTRRINT A |osaz [ oess [ 135 [13s
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I— b |03 | 2o | 033 |08
T c |.0075 | oee | 008 | 025
H D | 89 | 1968 | 480 | 500
E | 1297 | 1574 | 380 | 400
|¢? |U'25 0101 ® | A®| £.46 [255] I I I e |.050 BASE 127 BAZIC
| 1 | e 1| .025 BASE 0635 BASK
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— KX 45°
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I Y=
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DFENSION DOES HOT INCLUDE MOLD PROTRUSIONS .
MOLD PROTRUSKDINS NOT T EXCEED 0.15 [006).

[@] DMENSIOM DOES NOT INGLUDE MOLD PROTRUSIONS .
MOLD PROTRUSIONS NOT TO EXCEED 0,25 [010].

[]_‘] DMENSION 5 THE LENGTH OF LEAD FOR SOLDERNG TO
A SUBSTRATE.

|

|¢|D.25[.U1D]@|C|h|8.

MOTES:

1. DMENSIONING & TOLERANCING PER ASME Y14.5M-1904,
2. CONTROLLNG DIMENSION: MILLMETER

3. DMENSIONS ARE SHOWM IN MILLMETERS [INCHES].

4. OUTLNE CONFORMS TO JEDEC OUTLINE MS-01284,

8 Lead SOIC

01-6027

01-0021 11 (M5-01244)
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20019 (795
18.47 [.725 @ NOTES:
1. DIMEMSIONIMG & TOLERANCING PER ANSI Y14.5M—1982,
=== == == * @ 2. CONTROLLING DIMENSITN: INCH.
14 711 [.2801 3. DMENSIONS ARE SHOWN M MILLNETERS [INCHES]
\‘I 810 E.Z#ﬂ: 4, QUTLIME CONFORMS TO JEDEC OUTLINE MS—0DMAC.
D, (5] MEASURED WITH THE LEADS CONSTRAINED TO BE
\ EI PERPENDICULAR TO DATUM PLAME C.
E=d E=d E=d E=d E=d E=o E=o ‘ @ JIMERSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
1o 177 070 PROTUSIONS SHALL NOT EXCEED 0.25 [.010]
e 1.‘5}.045% - =
0.38 [ms]q }
MIN. = [ . 5.33 [29]
T |
1 el }'—L J> | \! J_]\
406 .150} I J W | |
203 1115 | B
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MxE% 014 0.204 [.008]
-2.54 -.TUUI
12X [#los Lo ®c[e@]AE)
01-6010
14 Lead PDIP 01-3002 03 (MS-001AC)
NOTES:
o BT [34] 1 DIMENSIONING & TOLERANCING PER ANSI Y14.5M-1982.
855 [.337] 2 CONTROLLING DIMENSION:  NILLIMETER
-] 6 i 3 DMENSIONS ARE SHOWN IN MLLIMETERS [INCHES]
* RARARA 4 OUTUNE CONFORMS TO JEDEC OUTLNE MS~D1ZAR.
o o ! 5.20 [.2440] (5] DMENSION IS THE LENGTH 0F LEAD FOR SOLDERMG TO
5.B0 .'"53_‘ & SUBSIRATE,
[-B-] 381 [150] |, ey L2284 (5] OMENSION DOES NOT NCLUDE HOLD PROTUSIONS. MOLD
$] 0.25 ["“ U] @[C |B@| b- PROTU
SIONS SHALL NOT EXCEED 0.15 [.006 ]
* Ho b HH H—{
0.48 [019] , ,co
I.._ o c- )y a5
"2;. [ 00gg) 0°- 8° *
— [ D040 1.75 [ .06RS
=t ’. [;] ﬂ] _[ P‘___ _ _J'. -—'L:. 4 1.35 [.0532
[ 1.27 [050] | 1. “ - 11; ulb]
12X «“»D"" D1BLax 75y 14x | 0.25 [.00E]
[.014] (5) 0.19 [.oo75] 1
25 [010] @ [c[BS[AE)
14 Lead SOIC (narrow body) 01.3083 00 (M8.01208)
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