”l ] \D LTC 1156

TECHNOLOGY Quad High Side

Micropower MOSFET Driver
with Internal Charge Pump

FEATURES DESCRIPTION

= No External Charge Pump Components The LTC1156 quad High side gate driver allows using low
= Fully Enhances N-Channel Power MOSFETs cost N-channel FETs for high side switching applications.
= 16 Microamps Standby Current An internal charge pump boosts the gate drive voltage
= 95 Microamps ON Current above the positive rail, fully enhancing an N-channel MOS
= \Wide Power Supply Range 4.5V to 18V switch with no external components. Micropower opera-
= Controlled Switching ON and OFF Times tion, with 16pA standby current and 95pA operating
= Replaces P-Channel High Side Switches current, allows use in virtually all systems with maximum
= Compatible with Standard Logic Families efficiency.

Available in 16-pin SOL Package Included on chip is independent over-current sensing to

provide automatic shutdown in case of short circuits. A

APPLICATIONS time delay can be added to the current sense to prevent
- Laptop Computer Power Switching false triggering on high in-rush current loads.
= SCSI Termination Power Switching The LTC1156 operates off of a 4.5V to 18V supply and is
= Cellular Telephone Power Management well suited for battery-powered applications, particularly
= P-Channel Switch Replacement where micropower “sleep” operation is required.
" Battery Charging and Management The LTC1156 is available in both 16-pin DIP and 16-pin
= Low Frequency H-Bridge Driver SOL packages
= Stepper Motor and DC Motor Control '
TYPICAL APPLICATION
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LTC 1156

ABSOLUTE MAXIMUM RATINGS

Supply VORAQE ..., 22V Operating Temperature Range
Input Voltage ..............oooo.. (Vg + 0.3V) to (GND — 0.3V) LTCT156C w.vvvveeeeeeeeeeeeeeseeeses e 0°C to 70°C
Gate Voltage .......cocoveeeeene. (Vg +24V) to (GND-0.3V)  Storage Temperature Range ................. -65°C to 150°C
Current (Any Pin) ..o, 50mA  Lead Temperature (Soldering, 10 Sec.) .....ccc......... 300°C
TOP VIEW ORDER PART TOP VIEW ORDER PART
an @ ~ [Be NUMBER anD [T] 6] 61 NUMBER
N1 [2] [15] DSt IN1 [2] 15] pst
vs [3] 4] 62 LTC1156CN vs [3] 1] 62 LTC1156CS
2 [4] [13] Ds2 IN2 [4] 3] ps2
N3 [5] [i2] Ds3 N3 [5] 2] ps3
anD [6] [11] 63 GnD [6] 1] 63
N4 [7] [10] Ds4 IN4 [7] 10] Ds4
vs ] 9] 64 vs [8] [9] 64
N PACKAGE S PACKAGE
16-LEAD PLASTIC DIP 16-LEAD PLASTIC SOL
Tomax = 110°C, 68 = 120°C/W Tymax = 110°C, 8y = 130°C/W
Consult factory for Industrial and Military grade parts.
ELECTRICAL CHARACTERISTICS v, -4.5v10 18V, T, = 25°C, unless otherwise noted.
SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
Vs Supply Voltage (Note 1) o 45 18 V
I Quiescent Current OFF Vg =5V, Viy = 0V (Note 2) 16 40 pA
I Quiescent Current ON Vg =5V, Viy = 5V (Note 3) 95 125 pA
lg Quiescent Current ON Vg =12V, V) = 5V (Note 3) 180 400 pA
ViNH Input High Voltage o 2.0 v
VinL Input Low Voltage o 0.8 v
m Input Current 0V<Vpn<Vs o +1.0 pA
Cin Input Capacitance 5 pF
Vsen Drain Sense Threshold 80 100 120 mV
Voltage . 75 100 125 mV
Isen Drain Sense Input Current 0V < Vgey < Vg . +0.1 pA
Veate— Vs | Gate Voltage Above Supply Vg =5V 6.0 7.0 9.0 V
Vg =6V 7.5 83 150 v
Vg =12V 15 18 25 v
ton Turn-ON Time Vg =5V, Cgare = 1000pF
Time for Vgatg > Vg + 2V 50 250 750 us
Time for Vgatg > Vg + 5V 200 1100 2000 us
Vg =12V, CGATE =1000pF
Time for Vgatg > Vg + 5V 50 180 500 us
Time for Vgatg > Vg + 10V 120 450 1200 us
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LTC 1156

ELECTRICAL CHARACTERISTICS v; - 4.5 1018V, Ty = 25°C, unless otherwise noted.

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX UNITS
torr Turn-OFF Time Vg =5V, Cgare = 1000pF

Time for Vgate < 1V 10 36 60 ps

Vs = 12V, Cgate = 1000pF

Time for Vgate < 1V 10 26 60 ps
tse Short Gircuit Turn-OFF Time Vg =5V, Cgate = 1000pF

Time for Vgatg < 1V 5 16 30 ps

Vg =12V, CGATE =1000pF

Time for Vgate < 1V 5 16 30 ps

The o denotes specifications which apply over the full operating

temperature range.
Note 1: Both Vg pins (3 and 8) must be connected together, and both

ground pins (1 and 6) must be connected together.

Note 2: Quiescent current OFF is for all channels in OFF condition.

Note 3: Quiescent current ON is per driver and is measured independently.

TYPICAL PERFORMANCE CHARACTERISTICS
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LTC 1156

TYPICAL PERFORMANCE CHARACTERISTICS
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OPERATION

The LTC1156 contains four independent power MOSFET
gate drivers and protection circuits (refer to the Block
Diagram for detail). Each section of LTC1156 consists of
the following functional blocks:

TTL and CMOS Compatible Inputs

Each driver input has been designed to accommodate a
wide range of logic families. The input threshold is set at
1.3V with approximately 100mV of hysteresis.
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LTC 1156

OPERATION

A voltage regulator with low standby current provides
continuous bias for the TTL to CMOS converters. The TTL
to CMOS converter output enables the rest of the circuitry.
In this way the power consumption is kept to a minimum
in the standby mode.

Internal Voltage Regulation

The output of the TTL to CMOS converter drives two
requlated supplies which power the low voltage CMOS
logicand analog blocks. The regulator outputs are isolated
from each other so that the noise generated by the charge
pump logic is not coupled into the 100mV reference or the
analog comparator.

Gate Charge Pump

Gate drive for the power MOSFET is produced by an
adaptive charge pump circuit which generates a gate
voltage substantially higher than the power supply volt-
age. The charge pump capacitors are included on chip and
therefore no external componentsare required to generate
the gate drive.

Drain Current Sense

The LTC1156 is configured to sense the drain current of
the power MOSFET in high side applications. An internal
100mV reference is compared to the drop across a sense
resistor (typically 0.002Qt0 0.1Q) in series with the drain
lead. If the drop across this resistor exceeds the internal
100mV threshold, the input latch is reset and the gate is
quickly discharged by a large N-channel transistor. A
simple RC network can be added to delay the over-current
protection so that large in-rush current loads such as
lamps or capacitors can be started.

Supply and Ground Pins

The two supply pins (3 and 8) of the LTC1156 must be
connected together at all times and the two ground pins (1
and 6) must be connected together at all times. The two
supply pins should be connected to the “top” of the drain
current sense resistor/s to ensure accurate sensing.

For further applications information, see the LTC1155
Dual High Side Micropower MOSFET Driver data sheet.

TYPICAL APPLICATIONS

4-Cell Extremely Low Voltage Drop Regulator and Three Load
Switches with Short-Circuit Protection and 20pA Standby Current
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LTC 1156

TYPICAL APPLICATIONS

24V - 30V

24V to 30V Quad Industrial Switch with Thermal Shutdown
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and High-Voltage Transient Protection (20pA Standby Current)
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LTC 1156

TYPICAL APPLICATIONS

4-Phase Stepper Motor Driver with Short-Circuit Protection
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Full H-Bridge Driver with Short-Circuit Protection and 16pA Standby Current
Low Frequency Operation (<100Hz)
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For more Typical Applications, see LTC1155 data sheet.

Information furnished by Linear Technology Corporation is believed to be accurate and reliable.
However, no responsibility is assumed for its use. Linear Technology Corporation makes no represen-
tation that the interconnection of circuits as described herein will not infringe on existing patent rights.
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LTC 1156
PHCKHGG DGSC“IPTIO" Dimesions in inches (millimeters) unless otherwise noted.

N Package
16-Lead Plastic DIP
0.770
0300-03%5 0.130 £ 0.005 0.045-0.065 < (19.558)
(7.620 - 8.255) (3.302&0.127) (1,143—1,651) + m m m m m m m m
A . o
0.015 T T
0381) ¥ ¥ 0.260 £ 0.010
0.009 - 0.015 Min 0085 (6604 + 0.254)
SO e % A (1.651)
(0.229-0.381) YR
Y
0.025
s 388 DREEn EEEEEn
015 | 0.125 0.045 £ 0.015
10635 Girs > < 1oz 0.018 +0.003
(s2551537) MIN 1990 (0457 + 0.076)
0.100 + 0.010 - N16 1291
(2,540 = 0.254)
S Package
16-Lead Plastic SOL
0.398-0.413
0.291-0.299
EERES] (10.109 = 10.490)
2005 0.037-0.045
(0.127) 0.010-0.029 0.093-0.104 0.037-0.045 16 15 14 13 12 11 10 9
RAD MiN 0010-0029 4503‘ - (2362-2.642) (0.940—1.143)
\ (0.254-0737) \ ‘ l:l l:l l:l l:l
0°-8° TYP
Y Y [ JD:DDDEDDDDDDDDELDW
! t
ot oms om ] | sonlogy  sore i s
(0229-0330) g yore P ott—00mo (0.102-0.305) : :
0.016 - 0.050 e Tra N
(0406 —1.270) (0-356&}9-483)» =~ S
NOTE:
PIN 1 IDENT, NOTCH ON TOP AND CAVITIES ON THE BOTTOM OF PACKAGES ARE THE MANUFACTURING OPTIONS.
THE PART MAY BE SUPPLIED WITH OR WITHOUT ANY OF THE OPTIONS. Ij Ij Ij Ij Ij Ij Ij Ij v
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