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Data Sheet

100V/1A Peak, Low Cost, High Frequency
Half Bridge Driver

The HIP2106 is a high frequency, 100V Half Bridge
N-Channel MOSFET driver IC, available in 8 lead plastic
SOIC. The low-side and high-side gate drivers are
independently controlled and matched to 8ns. This gives the
user maximum flexibility in dead-time selection and driver
protocol. Undervoltage protection on both the low-side and
high-side supplies force the outputs low. An on-chip diode
eliminates the discrete diode required with other driver ICs. A
new levelshifter topology yields the low-power benefits of
pulsed operation with the safety of DC operation. Unlike some
competitors, the high-side output returns to its correct state
after a momentary undervoltage of the high-side supply.

Ordering Information

HIP2106

FN4406.2

August 1999

Features

¢ Drives N-Channel MOSFET Half Bridge

* Space Saving SO8 Package

» Bootstrap Supply Max Voltage to 116Vpgc

* On-Chip 1Q Bootstrap Diode

* Fast Propagation Times Needed for Multi-MHz Circuits

* Drives 1000pF Load at 500kHz with Rise and Fall Times
of Typically 20ns

e CMOS Input Thresholds for Improved Noise Immunity
¢ Independent Inputs for Non-Half Bridge Topologies
¢ No Start-Up Problems

¢ Outputs Unaffected by Supply Glitches, HS Ringing Below
Ground, or HS Slewing at High dv/dt

TEMP. PKG. .
PART NUMBER | RANGE (°C) PACKAGE NO. * Low Power Consumption
HIP21061B -40t085 |8 Ld SOIC M8.15 * Wide Supply Range
HIP21061P -40t0 85 |8 Ld PDIP E8.3 e Supply Undervoltage Protection
Pi t ¢ 3Q Output Resistance
mnou
HIP2106 (SOIC, PDIP) Applications
TOP VIEW
U * Telecom Half Bridge Power Supplies
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HIP2106

Functional Block Diagram
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FIGURE 1. TWO-SWITCH FORWARD CONVERTER
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HIP2106

Absolute Maximum Ratings

Supply Voltage, Vpp VHB-VHS -+« -+« v oo -0.3V to 18V
LlandHIVoltages . . .......... ... ... ... .. -3V to Vpp +0.3V
VoltageonLO ............ .. ... .. ... .... -0.3V to Vpp +0.3V
VoltageonHO ...................... Vys -0.3V to Vg +0.3V
Voltage on HS (Continuous) . .................... -1V to 110V
Voltage on HB . ... .. .. +118V
Average Currentin VpptoHB Diode .................. 100mA
ESD Classification. .. ......................... Class 1 (1kV)

Recommended Operating Conditions

Supply Voltage, VppD + -+ + + v oo +9V to +16.5V
Voltageon HS ... ... ... . . -1V to 100V

Thermal Information

Thermal Resistance (Typical, Note 1)

8ya (°C/W)

SOICPackage . . .......ooviiiiiiinnn.
PDIPPackage . .. ...,

HSSlewRate.......... ... .. ... i,

Maximum Power Dissipation at 25°C in Free Air

Maximum Storage Temperature Range

Maximum Junction Temperature Range .. .. .. ...

Maximum Lead Temperature (Soldering 10s)............. 300°C
(Lead Tips Only)
VoltageonHS . .............. (Repetitive Transient) -5V to 105V

-65°C to 150°C
-55°C to 150°C

160
100

Voltage on HB .. Vg +8V to Vg +16.5V and Vpp -1V to Vpp +100V

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTES:

1. 644 is measured with the component mounted on an evaluation PC board in free air.

2. All Voltages Relative to Pin 4, Vgg Unless Otherwise Specified.

Electrical Specifications

Vpp = VHB = 12V, Vgg = VHg = 0V, No Load on LO or HO, Unless Otherwise Specified

T, =-40°C
Ty =25°C TO 125°C
PARAMETER SYMBOL TEST CONDITIONS MIN ‘ TYP ‘ MAX | MIN | MAX | UNITS
SUPPLY CURRENTS
Vpp Quiescent Current IpD LI=HI=0V - 0.1 | 0.15 - 0.2 mA
Vpp Operating Current Ibbo f = 500kHz - 1.5 25 - 3 mA
Total HB Quiescent Current IHB LI=HI=0V - 0.1 0.15 - 0.2 mA
Total HB Operating Current lHBO f = 500kHz - 1.5 25 - 3 mA
HB to Vgg Current, Quiescent IHBS VHg = Vyg = 116.5V - 0.05 1 - 10 uA
HB to Vgg Current, Operating IHBSO f = 500kHz - 0.7 - - - mA
INPUT PINS
Low Level Input Voltage Threshold Vi 4 5.4 - 3 - \
High Level Input Voltage Threshold ViH - 5.8 8 - 9 \
Input Voltage Hysteresis VIHYS - 0.4 - - - \
Input Pulldown Resistance R - 200 - 100 500 kQ
UNDER VOLTAGE PROTECTION
Vpp Rising Threshold VDDR 7 7.3 8 6.5 8.5 \%
Vpp Threshold Hysteresis VDDH - 0.5 - - - \
HB Rising Threshold VHBR 6.5 6.9 75 6 8 \
HB Threshold Hysteresis VHBH - 0.4 - - - \
BOOT STRAP DIODE
Low-Current Forward Voltage VpL lvDD-HB = 100uA - 0.45 | 0.55 - 0.7 \
High-Current Forward Voltage VbH lypD-HB = 100MA - 0.7 0.8 - 1 \%
Dynamic Resistance Rp lypD-HB = 100MA - 0.8 1 - 1.5 Q
LO GATE DRIVER
Low Level Output Voltage VoLL ILo =100mA - 025 | 03 - 0.4 \
High Level Output Voltage VoHL ILo =-100mA, VoHL = Vpp-ViLO - 025 | 03 - 0.4 \"
Peak Pullup Current loHL Vio=0V - 1 - - - A
Peak Pulldown Current loLL Vio=12Vv - 1 - - - A
HO GATE DRIVER
Low Level Output Voltage VOLH IHo = 100mA - 025 | 03 - 0.4 \
High Level Output Voltage VouH IHo =-100mA, VouH = VHB-VHO - 025 | 03 - 0.4 \"
Peak Pullup Current IOHH Vo =0V - 1 - - - A

3

intersil




HIP2106

Electrical Specifications Vpp = VHB = 12V, Vgg = VHs = 0V, No Load on LO or HO, Unless Otherwise Specified (Continued)
T, =-40°C
T,;=25°C TO 125°C
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | MIN | MAX | UNITS
Peak Pulldown Current loLH Vhyo =12V - 1 - - - A

Switching Specifications Vvpp = Vg = 12V, Vgg = Vg = 0V, No Load on LO or HO, Unless Otherwise Specified

Ty =-40°C
TEST Ty=25°C TO 125°C
PARAMETER SYMBOL CONDITIONS | MIN | TYP | MAX | MIN | MAX | UNITS
Lower Turn-Off Propagation Delay (LI Falling to LO Falling) tLPHL - 40 70 - 90 ns
Upper Turn-Off Propagation Delay (HI Falling to HO Falling) tHPHL - 40 70 - 90 ns
Lower Turn-On Propagation Delay (LI Rising to LO Rising) tLPLH - 40 70 - 90 ns
Upper Turn-On Propagation Delay (HI Rising to HO Rising) tHPLH - 40 70 - 90 ns
Delay Matching: Lower Turn-On and Upper Turn-Off tMON - 4 16 - 20 ns
Delay Matching: Lower Turn-Off and Upper Turn-On tMOFFE - 4 16 - 20 ns
Either Output Rise/Fall Time tre, tFC CL = 1000pF - 20 - - - ns
Either Output Rise/Fall Time (3V to 9V) iR, tp CL=0.1uF - 1.0 1.2 - 1.6 us
Either Output Rise Time Driving DMOS tRD CL=1RFR120 - 40 - - - ns
Either Output Fall Time Driving DMOS tFD CL=IRFR120 - 20 - - - ns
Minimum Input Pulse Width that Changes the Output tpw - - - - 100 ns
Bootstrap Diode Turn-On or Turn-Off Time tgg - 20 - - - ns
Pin Descriptions
PIN
NUMBER | SYMBOL DESCRIPTION
1 VbDp Positive Supply to lower gate drivers. De-couple this pin to Vgg (Pin 7). Bootstrap diode connected to HB (pin 2).
2 HB High-Side Bootstrap supply. External bootstrap capacitor is required. Connect positive side of bootstrap capacitor to
this pin. Bootstrap diode is on-chip.
HO High-Side Output. Connect to gate of High-Side power MOSFET.
4 HS High-Side Source connection. Connect to source of High-Side power MOSFET. Connect negative side of bootstrap
capacitor to this pin.

5 HI High-Side input.

6 LI Low-Side input.

7 Vss Chip negative supply, generally will be ground.

8 LO Low-Side Output. Connect to gate of Low-Side power MOSFET.

LI
HI,
LI | \ HI
| |
| ! [
! tHPLH> » ' HPHL
> | < tLpLH ' :4_ tLpHL Lo I
HO | | —»: :4— tmonN tmoFF —»: -
Lo HO
FIGURE 3. FIGURE 4.
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HIP2106

Typical Performance Curves
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HIP2106

Typical Performance Curves (Continued)
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HIP2106

Dual-In-Line Plastic Packages (PDIP)

| E8.3 (JEDEC MS-001-BA ISSUE D)
E1 8 LEAD DUAL-IN-LINE PLASTIC PACKAGE
IRIRDIIEEX —»lh 2 3 N/2 INCHES MILLIMETERS
AR AT AR A =] SYMBOL | MIN MAX MIN MAX | NOTES
m A - 0.210 - 5.33 4
<—D4>1 |«—E A1 0.015 - 0.39 - 4
AN YY) ' A2 0115 | 0.195 | 293 4.95 -
| | :
SE ATING\;_ y | B 0.014 | 0.022 | 0.356 | 0.558
PLANE | AL e | B1 0.045 | 0.070 | 1.15 177 | 8,10
D1-—» _>lD1<_ Aq + [ e | C 0.008 0.014 0.204 0.355 -
B1 alle [e]=- ec>| le— c» D 0.355 | 0.400 | 9.01 | 10.16 5
eg —>» - -
0_010(0_25)@|C | Als@ | B D1 0.005 0.13 5
E 0.300 0.325 7.62 8.25 6
NOTES: E1 0240 | 0280 | 6.10 7.11 5
1. Controlling Dimensions: INCH. In case of conflict between e 0.100 BSC 254 BSC N
English and Metric dimensions, the inch dimensions control. i i
2. Dimensioning and tolerancing per ANSI Y14.5M-1982. €A 0.300 BSC 7.62BSC 6
3. Symbols are defined in the “MO Series Symbol List” in Section e - 0.430 - 10.92 7
2.2 of Publication No. 95. L 0.115 0.150 2.93 3.81 4
4. Dimensions A, A1 and L are measured with the package seated 8 8 9
in JEDEC seating plane gauge GS-3.
Rev. 0 12/93

5. D, D1, and E1 dimensions do not include mold flash or
protrusions. Mold flash or protrusions shall not exceed 0.010
inch (0.25mm).

6. Eand are measured with the leads constrained to be
perpendicular to datum [-C-].

7. egand ec are measured at the lead tips with the leads
unconstrained. eg must be zero or greater.

8. B1 maximum dimensions do not include dambar protrusions.
Dambar protrusions shall not exceed 0.010 inch (0.25mm).

9. N is the maximum number of terminal positions.

10. Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3,

E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch
(0.76 - 1.14mm).
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HIP2106

Small Outline Plastic Packages (SOIC)

2 ted 0.25(0.010) @) [ B @ |

—>‘ '<—hx4s°

yaY eV}
A1 c j\
[ A\] 0.10(0.004)

tep] 0.250.010) @[ c |a@ B @) |

NOTES:

1.

© 0o N O

10.

Symbols are defined in the “MO Series Symbol List” in Section 2.2 of
Publication Number 95.

. Dimensioning and tolerancing per ANSI Y14.5M-1982.
. Dimension “D” does not include mold flash, protrusions or gate burrs.

Mold flash, protrusion and gate burrs shall not exceed 0.15mm (0.006
inch) per side.

. Dimension “E” does not include interlead flash or protrusions.

Interlead flash and protrusions shall not exceed 0.25mm (0.010 inch)
per side.

. The chamfer on the body is optional. If it is not present, a visual index

feature must be located within the crosshatched area.

. “L”is the length of terminal for soldering to a substrate.

. “N” is the number of terminal positions.

. Terminal numbers are shown for reference only.

. The lead width “B”, as measured 0.36mm (0.014 inch) or greater

above the seating plane, shall not exceed a maximum value of
0.61mm (0.024 inch).

Controlling dimension: MILLIMETER. Converted inch dimensions
are not necessarily exact.

M8.15 (JEDEC MS-012-AA ISSUE C)
8 LEAD NARROW BODY SMALL OUTLINE PLASTIC

PACKAGE
INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX | NOTES
A 0.0532| 0.0688| 1.35 1.75 -
A1l 0.0040| 0.0098| 0.10 0.25 -
B 0.013 0.020 0.33 0.51 9
C 0.0075| 0.0098| 0.19 0.25 -
D 0.1890| 0.1968| 4.80 5.00
E 0.1497| 0.1574| 3.80 4.00
e 0.050 BSC 1.27 BSC -
H 0.2284 | 0.2440| 5.80 6.20 -
h 0.0099| 0.0196| 0.25 0.50 5
L 0.016 0.050 0.40 1.27 6
N 8 8 7
o 0° 8° 0° 8° -
Rev. 0 12/93

All Intersil U.S. products are manufactured, assembled and tested utilizing ISO9000 quality systems.
Intersil Corporation’s quality certifications can be viewed at www.intersil.com/design/quality

Intersil products are sold by description only. Intersil Corporation reserves the right to make changes in circuit design, software and/or specifications at any time without
notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibility is assumed by Intersil or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding Intersil Corporation and its products, see www.intersil.com

Sales Office Headquarters

NORTH AMERICA
Intersil Corporation

7585 Irvine Center Drive

Suite 100

Irvine, CA 92618
TEL: (949) 341-7000
FAX: (949) 341-7123

Intersil Corporation
2401 Palm Bay Rd.
Palm Bay, FL 32905
TEL: (321) 724-7000
FAX: (321) 724-7946

EUROPE
Intersil Europe Sarl

Ave. William Graisse, 3

1006 Lausanne
Switzerland

TEL: +41 21 6140560
FAX: +41 21 6140579

ASIA

Intersil Corporation

Unit 1804 18/F Guangdong Water Building
83 Austin Road

TST, Kowloon Hong Kong

TEL: +852 2723 6339

FAX: +852 2730 1433
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