TECHNOLOGY

FEATURES

Fully Enhances N-Channel Power MOSFETs
8uA lg Standby Current

85A g ON Current

No External Charge Pump Capacitors

4.5V to 18V Supply Range

Short-Circuit Protection

Thermal Shutdown via PTC Thermistor
Status Output Indicates Shutdown
Available in 8-Pin SOIC and PDIP Packages

APPLICATIONS

Laptop Computer Power Switching

SCSI Termination Power Switching

Cellular Telephone Power Management
Battery Charging and Management

High Side Industrial and Automotive Switching
Stepper Motor and DC Motor Control

| t /\D LTC1154

High Side Micropower
MOSFET Driver

DESCRIPTION

The LTC®1154 single high side gate driver allows using low
costN-channel FETs for high side switching applications. An
internal charge pump boosts the gate drive voltage above
the positive rail, fully enhancing an N-channel MOS switch
with no external components. Micropower operation, with
8pA standby current and 85pA operating current, allows
use in virtually all systems with maximum efficiency.

Included on chip is programmable overcurrent sensing.
A time delay can be added to prevent false triggering on
high inrush current loads. An active high shutdown input
is also provided and interfaces directly to a standard PTC
thermistor for thermal shutdown. An open-drain output
is provided to report switch status to the pP An active
low enable input is provided to control multiple switches
in banks.

The LTC1154 is available in both 8-pin DIP and 8-pin
SOIC packages.

ALY, LT, LTC, LTM, Linear Technology and the Linear logo are registered trademarks of Linear
Technology Corporation. All other trademarks are the property of their respective owners.

TYPICAL APPLICATION

Ultralow Voltage Drop High Side Switch with
Short-Circuit Protection
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ABSOLUTE MAXIMUM RATINGS

(Note 1)
Supply VOIAGE ......vveeeeeeeeceeee e 22V Operating Temperature
Input Voltage........cccvevenee. (Vs +0.3V) to (GND - 0.3V) LTCI154C......coooeieeeeeeeeeeees 0°Cto 70°C
Enable Input Voltage ........... (Vg +0.3V) to (GND - 0.3V) LTCT154H ..., -40°C t0 150°C
Gate Voltage..........cocoveeeenne (Vg +24V)to (GND-0.3V)  Storage Temperature Range .................. -65°C to 150°C
Status Qutput Voltage........cccceevevevcrcrcrcrcecceeee 15V Lead Temperature (Soldering, 10 sec.).................. 300°C
Current (AnY Pin) ..o 50mA
PIN CONFIGURATION
TOP VIEW TOP VIEW
IN [1] ~ [8] Vs IN [T] 8] Vs
EN [2] 7] DS EN [2] 7] ps
STATUS [3] (6] G STATUS [3] 6] G
GND [4] [5] D GND [4] [5] SD
N8 PACKAGE S8 PACKAGE
8-LEAD PLASTIC DIP 8-LEAD PLASTIC SOIC

Tymax = 100°C, 64 = 130°C/W Tymax = 100°C, 644 = 150°C/W
ORDEB InFOBmﬂTIOﬂ (http://www.linear.com/product/LTC1154#orderinfo)
LEAD FREE FINISH TAPE AND REEL PART MARKING PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC1154CN8#PBF LTC1154CN8#TRPBF LTC1154 8-Lead Plastic DIP 0°C to 70°C
LTC1154CS8#PBF LTC1154CS8#TRPBF 1154 8-Lead Plastic SIOC 0°C to 70°C
LTC1154HS8#PBF LTC1154HS8#TRPBF 1154H 8-Lead Plastic SIOC -40°C t0 150°C
LEAD BASED FINISH TAPE AND REEL PART MARKING PACKAGE DESCRIPTION TEMPERATURE RANGE
LTC1154CN8 LTC1154CN8#TR LTC1154 8-Lead Plastic DIP 0°C to 70°C
LTC1154CS8 LTC1154CS8#TR 1154 8-Lead Plastic SIOC 0°C to 70°C
LTC1154HS8 LTC1154HS8#TR 1154H 8-Lead Plastic SIOC -40°C t0 150°C

Consult LTC Marketing for parts specified with wider operating temperature ranges.

For more information on lead free part marking, go to: http://www.linear.com/leadfree/
For more information on tape and reel specifications, go to: http://www.linear.com/tapeandreel/. Some packages are available in 500 unit reels through
designated sales channels with #TRMPBF suffix.

GLGCTRKHL CHHRHCTGRISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vg = 4.5V to 18V, Ty = 25°C, Vg = 0V, Vsp = OV unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vg Supply Voltage ) 4.5 18 V
lg Quiescent Current OFF Vg=5V,V|y=0V 8 20 HA
Quiescent Current ON Vg =5V, V|y=5V 85 120 pA
Quiescent Current ON Vg =12V, V|y =5V 180 400 pA
ViNH Input High Voltage ® 2 \
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LTC 1154
GLGCTRKHL CHHBHCTGRISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vg = 4.5V to 18V, Ty = 25°C, Vgy = 0V, Vsp = OV unless otherwise noted.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
VinL Input Low Voltage o 0.8 v
I Input Current 0V<Vpy<Vs ) +1 HA
Cin Input Capacitance 5 pF
VERH ENABLE Input High Voltage ° 35 2.6
VEnL ENABLE Input Low Voltage ) 1 0.6 Vv
IEN ENABLE Input Current 0V < Vgy<Vs ° +1 LA
VspH Shutdown Input High Voltage ® 2 v
VspL Shutdown Input Low Voltage [ 0.8 v
Isp Shutdown Input Current 0V<Vgp< Vs o +1 HA
Vsen Drain Sense Threshold Voltage 80 100 120 mV
() 75 100 125 mV
ISEN Drain Sense Input Current 0V < Vggy < Vg ® 0.1 HA
Vgate — Vs Gate Voltage Above Supply Vg=5V ) 6 7 9 v
Vg =6V ° 75 8.3 15 v
Vg=12V ° 15 18 25 v
VsTaTUS Status Qutput Low Voltage IsTaTUS = 400pA ° 0.05 0.4 v
IsTATUS Status Output Leakage Current Vgrarys = 12V [ 1 HA
ton Turn-ON Time Vg =5V, Cgare = 1000pF
Time for Vgare > Vg + 2V 30 110 300 us
Time for Vgare > Vg + 5V 100 450 1000 Hs
Vs =12V, CGATE =1000pF
Time for Vgare > Vg + 5V 20 80 200 Hs
Time for Vgare > Vg + 10V 50 160 500 us
torr Turn-OFF Time Vg =5V, Cgare = 1000pF, Time for Vgarg < 1V 10 36 60 us
Vg =12V, Cgare = 1000pF, Time for Vgare < 1V 10 28 60 s
tsc Short-Circuit Turn-OFF Time Vg =5V, Cgare = 1000pF, Time for Vgarg < 1V 5 25 40 us
Vg =12V, Cgare = 1000pF, Time for Vgare < 1V 5 23 40 ys
tsp Shutdown Turn-OFF Time Vg =5V, Cgare = 1000pF, Time for Vgare < 1V 17 40 us
Vg =12V, Cgare = 1000pF, Time for Vgare < 1V 13 35 us

Note 1: Stresses beyond those listed under Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to any Absolute
Maximum Rating condition for extended periods may affect device
reliability and lifetime.
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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IN and SD (Pins 1, 5): Input and Shutdown Pins. The
LTC1154 input pin is active high and activates all of the
protection and charge pump circuitry when switched ON.
The shutdown pin is designed to immediately disable the
switchifasecondary fault condition (overtemperature, etc.)
is detected. The LTC1154 logic and shutdown inputs are
high impedance CMOS gates with ESD protection diodes
to ground and supply and therefore should not be forced
beyond the power supply rails. The shutdown pin should
be connected to ground when not in use.

EN (Pin 2): ENABLE Input Pin. The ENABLE input can be
used to enable a number of LTC1154 high side switches
in banks or to provide a secondary means of control. It
can also act as an inverting input. The ENABLE input is
a high impedance CMOS gate with ESD clamp diodes to
ground and supply and therefore should not be forced be-
yond the power supply rails. This pin should be grounded
when not in use.
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PIN FUNCTIONS

G (Pin 6): Gate Drive Pin. The gate drive pinis either driven
to ground when the switch is turned OFF or driven above
the supply rail when the switch is turned ON. This pinis a
relatively high impedance when driven above the rail (the
equivalent of a few hundred k). Care should be taken to
minimize any loading of this pin by parasitic resistance
to ground or supply.

Vg (Pin 8): Supply Pin. The supply pin of the LTC1154
serves two vital purposes. The first is obvious: it powers
the input, gate drive, regulation and protection circuitry.
The second purpose is less obvious: it provides a Kelvin
connection to the top of the drain sense resistor for the
internal 100mV reference.

The LTC1154 is designed to be continuously powered so
that the gate of the MOSFET is actively driven at all times.
If it is necessary to remove power from the supply pin
and then re-apply it, the input pin (or enable pin) should
be cycled a few milliseconds after the power is re-applied
to reset the input latch and protection circuitry. Also, the
inputand enable pins should be isolated with 10k resistors
to limit the current flowing through the ESD protection
diodes to the supply pin.

The supply pin of the LTC1154 should never be forced
below ground as this may result in permanent damage to
the device. A 300Q resistor should be inserted in series
with the ground pin if negative supply voltage transients
are anticipated.

DS (Pin 7): Drain Sense Pin. The drain sense pin is com-
pared against the supply pin voltage. If the voltage at this
pin is more than 100mV below the supply pin, the input
latch will be reset and the MOSFET gate will be quickly
discharged. Cycle the input, or ENABLE input, to reset the
short-circuit latch and turn the MOSFET back on.

This pin is also a high impedance CMOS gate with ESD
protection and therefore should not be forced beyond the
power supply rails. To defeat the overcurrent protection,
short the drain sense to supply.

Some loads, such as large supply capacitors, lamps, or
motors require high inrush currents. An RC time delay
can be added between the sense resistor and the drain
sense pinto ensure that the drain sense circuitry does not
false-trigger during start-up. This time constant can be
set from a few microseconds to many seconds. However,
very long delays may put the MOSFET in risk of being
destroyed by a short-circuit condition. (see Applications
Information Section).

STATUS (Pin 3): STATUS Pin. The STATUS pinis an open-
drain output whichis driven low whenever afault condition
is detected. A 51k pull-up resistor should be connected
between this output and a logic supply. The STATUS pins
of multiple LTC1154s can be OR’d together if independent
fault sensing is not required. No connection is required to
this pin when not in use.

BLOCK DIRGRAM
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TRUTH TABLE
INPUTS OUTPUTS SWITCH

IN | EN | SD |GATE|STATUS CONDITION

X | H| x| L H SWITCH OFF

Ll x| x|t H SWITCH OFF

H|L|L]|H H SWITCH ON

H|L|L|L L | SWITCH LATCHED OFF

(OVER CURRENT)

H| L }-: L L | SWITCH LATCHED OFF

- (SHUTDOWN)
L = LOGIC LOW

H=LOGICHIGH ~ f| =EDGE TRIGGERED
X=IRRELEVANT ~ -

The Truth Table demonstrates how the LTC1154 receives
inputs and returns status information to the pP The
ENABLE and input signal from the pP controls the switch
in its normal operating mode, where the rise and fall
time of the gate drive are controlled to limit EMI and RFl
emissions. The shutdown and overcurrent detection cir-
cuitry however, switch the gate off at a much higher rate
to limit the exposure of the MOSFET switch and the load
to dangerous conditions. The STATUS pin remains high
as long as the switch is operating normally, and is driven
low only when a fault condition is detected. Note that the
shutdown pin is edge-sensitive and latches the output off
even if the shutdown pin returns to a low state.

OPERATION

The LTC1154 is a single micropower MOSFET driver with
built-in protection, status feedback and gate charge pump.
The LTG1154 consists of the following functional blocks:

TTL and CMOS Compatible Inputs

The LTC1154inputand shutdown input have been designed
to accommodate a wide range of logic families. Both in-
put thresholds are set at about 1.3V with approximately
100mV of hysteresis.

Alow standby current voltage regulator provides continu-
ous biasforthe TTL-to-CMOS converter. The TTL-to-CMOS
converter output enables the rest of the circuitry. In this
way the power consumption is kept to @ minimum in the
standby mode.

ENABLE Input

The ENABLE input is CMOS compatible and inhibits the
input signal whenever it is held logic high. This input
should be grounded when not in use.

Internal Voltage Regulation

The output of the TTL-to-CMOS converter drives two
requlated supplies which power the low voltage CMOS
logic and 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 MOSFET switch is produced by an adap-
tive charge pump circuit which generates a gate voltage
substantially higher than the power supply voltage. The
charge pump capacitors are included on chip and there-
fore no external components are required to generate the
gate drive.

Drain Current Sense

The LTC1154 is configured to sense the current flow-
ing into the drain of the power MOSFET in a high side
application. An internal 100mV reference is compared
to the drop across a sense resistor (typically 0.002Q to
0.10Q) 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 via
a large N-channel transistor.

Controlled Gate Rise and Fall Times

Whenthe inputis switched ON and OFF, the gate is charged
by the internal charge pump and discharged inacontrolled
manner. The charge and discharge rates have been set to
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OPERATION

minimize RFl and EMI emissions in normal operation. If
a short-circuit or current overload condition is encoun-
tered, the gate is discharged very quickly (typically a few
microseconds) by a large N-channel transistor.

Status Output Driver

The status circuitry continuously monitors the fault de-
tection logic. This open-drain output is driven low when
the gate of the MOSFET is driven low by the protection
circuitry. The status circuitry is reset along with the input
latch when the input, or ENABLE input, is cycled.

APPLICATIONS INFORMATION
MOSFET and Load Protection

The LTC1154 protects the power MOSFET switch by
removing drive from the gate as soon as an overcurrent
condition is detected. Resistive and inductive loads can
be protected with no external time delay in series with the
drain sense pin. Lamp loads, however, require that the
overcurrent protection be delayed long enough to start the
lamp but shortenough to ensure the safety of the MOSFET.

Resistive Loads

Loads that are primarily resistive should be protected with
asshortadelay as possible to minimize the amount oftime
thatthe MOSFET is subjected to an overload condition. The
drain sense circuitry has a built-in delay of approximately
10ps to eliminate false triggering by power supply or load
transient conditions. This delay is sufficient to “mask”
short load current transients and the starting of a small
capacitor (<1pF) in parallel with the load. The drain sense
pin cantherefore be connected directly to the drain current
sense resistor as shown in Figure 1.

Inductive Loads

Loads thatare primarily inductive, such as relays, solenoids
and stepper motor windings should be protected with as
short a delay as possible to minimize the amount of time
that the MOSFET is subjected to an overload condition.
The built-in 10ps delay will ensure that the overcurrent
protection is not false-triggered by a supply or load
transient. No external delay components are required as
shown in Figure 2.

Large inductive loads (>0.1mH) may require diodes con-
nected directly across the inductor to safely divert the

stored energy to ground. Many inductive loads have these
diodes included. If not, adiode of the proper current rating
should be connected across the load, as shown in Figure
2, to safely divert the stored energy.

12V

+

100pF
— IN Vs | 0.036Q2
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= LTC1154 l_I
— sTatus G T'K_ IRFZ24
—9
15V
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- - rﬂ
>
CLoap < THF S froa

12Q
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Figure 1. Protecting Resistive Loads
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Figure 2. Protecting Inductive Loads
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APPLICATIONS INFORMATION

Capacitive Loads

Large capacitive loads, suchas complexelectrical systems
with large bypass capacitors, should be powered using
the circuit shown in Figure 3. The gate drive to the power
MOSFET is passed through an RC delay network, R1 and
C1, which greatly reduces the turn-on ramp rate of the
switch. And since the MOSFET source voltage follows the
gate voltage, the load is powered smoothly and slowly
from ground. This dramatically reduces the start-up cur-
rent flowing into the supply capacitor(s) which, in turn,
reduces supply transients and allows for slower activation
of sensitive electrical loads. (Diode, D1, provides a direct
path for the LTG1154 protection circuitry to quickly dis-
charge the gate in the event of an overcurrent condition).

12v iT_
Vs
Cp

DS

=

0.036Q

D1

LTC1154 1N4148

|"'—l|

STATUS G —l—
100k 100k
- - >—|| MTP3055E
| | c1
—_L—0.33uF —1 out
= = = 15V
+
CLoAD
T 100w

LTC1154 « FO3

Figure 3. Powering Large Capacitive Loads

The RC network, Rp and Cp, in series with the drain sense
input should be set to trip based on the expected char-
acteristics of the load after start-up. With this circuit, it
is possible to power a large capacitive load and still react
quickly to an overcurrent condition. The ramp rate at the
output of the switch as it lifts off ground is approximately:

dV/dt = (Vg — Vn)/(R1 « C1)
And therefore the current flowing into the capacitor during
start-up is approximately:

IsTarT-up = GLoap * dV/dt

Using the values shown in Figure 3, the start-up current
is less than 100mA and does not false-trigger the drain
sense circuitry which is set at 2.7A with a Tms delay.

Lamp Loads

Theinrushcurrentcreated by alamp during turn-oncan be
10to20times greaterthanthe rated operating current. The
circuit shown in Figure 4 shifts the current limit threshold
up by a factor of 11:1 (to 30A) for 100ms when the bulb
is first turned on. The current limit then drops down to
2.7A after the inrush current has subsided.

12V

— I Vg

DS
LTC1154
STATUS G

1"
=

GND SD MTP3055EL

|||—I

1

12VAA
BULB

LTC1154 « FO4

Figure 4. Lamp Driver with Delayed Protection

Selecting Rp and Cp

Figure 5 is a graph of normalized overcurrent shutdown
time versus normalized MOSFET current. This graph is
used to select the two delay components, Rp and Cp,
which make up a simple RC delay between the drain sense
resistor and the drain sense input.

10
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OVERCURRENT SHUTDOWN TIME (1
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0.01 N
1 10 100
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Figure 5. Overcurrent Shutdown Time vs MOSFET Current
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APPLICATIONS INFORMATION

The Y axis of the graph is normalized to one RC time
constant. The X axis is normalized to the current. (The
set current is defined as the current required to develop
100mV across the drain sense resistor).

Note thatthe shutdowntimeis shorterforincreasing levels
of MOSFET current. This ensures that the total energy
dissipated by the MOSFET is always within the bounds
established by the manufacturer for safe operation. (See
MOSFET data sheet for further information).

Using a Speed-Up Diode

To reduce the amount of time that the power MOSFET is
in a short-circuit condition, “bypass” the delay resistor
with a small signal diode as shown in Figure 6. The diode
will engage when the drop across the drain sense resistor
exceedsabout 0.7V, providing adirect pathto the sense pin
and dramatically reducing the amount of time the MOSFET
isin an overload condition. The drain sense resistor value

12V ——+

i

T~ 100
—dn Vs L 1N4148

0.01pF

0.036Q

DS
LTC1154
STATUS

1"
I

G o—] i+ 1RF530
L e

GND SD

.||—I
]
"E l

LTC1154 « FOB

Figure 6. Using a Speed-Up Diode

is selected to limit the maximum DC current to 2.8A. The
diode conducts when the drain current exceeds 20A and
reduces the turn-off time to 15ps.

Reverse Battery Protection

The LTC1154 can be protected against reverse battery
conditions by connecting a resistor in series with the
ground lead as shown in Figure 7. The resistor limits the
supply current to less than 50mA with —12V applied.

12v
5VI§ - i !
< 120k10k/\10UF _I
A IN Vg 0.050
5V
WP OR A0k -
CONTROL Wv EN DS
LOGIC ok LTC1154
A STATUS 6 ﬁ tey MTP12N06
—e
. 15V
= GND SD !

10k| LOAD |

>
isoog

LTC1154 « FO7

Figure 7. Reverse Battery Protection

Sincethe LTC1154 draws very little current whilein normal
operation, the drop across the ground resistor is minimal.
The 5V pP (or control logic) is protected by the 10k resis-
tors in series with the input and status pins.

Current Limited Power Supplies

The LTC1154 requires at least 3.5V at the supply pin to
ensure proper operation. Itis therefore necessary that the
supplytothe LTC1154 be held higherthan 3.5V atalltimes,
even when the output of the switch is short circuited to
ground. The output voltage of a current limited regulator
may drop very quickly during short-circuit and pull the
supply pinofthe LTC1154 below 3.5V before the shutdown
circuitry has had time to respond and remove drive from
the gate of the power MOSFET. A supply filter should be

5V/2A - °
+ REGULATOR +

100uF *20Q 10pF
=" 1 ="

+
1N4148
47pF*

— Vg

EN DS
J___ LTC1154

STATUS G

[—1

Figure 8. Supply Filter for Current Limited Supplies

01uF =

I l%mLRom

SHORT-
CIRCUIT

*SUPPLY FILTER COMPONENTS

LTC1154 « FO8

1154fc
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APPLICATIONS INFORMATION

added as shown in Figure 8 which holds the supply pin
of the LTC1154 high long enough for the overcurrent
shutdown circuitry to respond and fully discharge the gate.

Five volt linear regulators with small output capacitors are
the most difficult to protect as they can “switch” from a
voltage mode to a current limited mode very quickly. The
large output capacitors on many switching regulators may

be able to hold the supply pin of the LTC1154 above 3.5V
sufficiently long that this extra filtering is not required.

Because the LTC1154 is micropower in both the standby
and ON state, the voltage drop across the supply filter is
lessthan2mV, and does not significantly alterthe accuracy
of the 100mV drain sense threshold voltage.

TYPICAL APPLICATIONS

High Side Driver with Thermal Shutdown

5IV 6V T
100pF
IN Vg /-I:-\
yP OR .
CONTROL EN DS |—
LOGIC LTC1154
|_
STATUS! G —lu— IRLZ24
—e

30k
GND SD ]

PTC 6V
THERMISTOR | LOAD

(100°C)* T

*RL3006-50-100-25-PT0O KEYSTONE

= LTC1154+TAOS

A 51k pull-up resistor should be connected between Status Output and 5V Logic Supply.

High Side Driver with Undervoltage Shutdown

5V * *
]
100yF 10k
T 1N4148*
= [
5V L
]
IN Vs [ 2nes07
uP OR .
CONTROL EN DS —
LOGIC LTC1154
||—
STATUS! G | 147 IRLZ24
= L BV
10k LOAD
*OPTIONAL IF SUPPLY VOLTAGE LESS THAN 6V. T

**CAPACITOR CHARGED TO SUPPLY VOLTAGE. = —

SHUTDOWN OCCURS WHEN SUPPLY VOLTAGE
DROPS BY 0.6V.

LTC1154 « TAO4

High Side Driver with Overvoltage Shutdown

5V 4.75V 70 5.25V ™
I
o 10F
IN Vg d =
4P OR B 100Q
CONTROL EN DS
LOGIC
LTC1154 5.6V
A | =
STATUS! G | 147 1RLD024
—
= = 5V
LOAD
SWITCH IS SHUTDOWN WHEN Vg > 5.7V J_

= LTC1154+ TAOS

24V to 28V High Side Switch with Thermal Shutdown

24V T0 28V m *
T 1004F % 3k
- [
+
5|v 18V 104F
IN Vs
uP OR - =
CONTROL EN DS |—
LOGIC LTC1154 |—
STATUST 6 Iu— MTP12N06
—e
200k
GND ]
— PTC
= THERMISTOR 24\(82628\/
100°C)*
*KEYSTONE RL2006-100-100-30-PT. ( ) J_

MOUNT ON MOSFET OR LOAD HEAT SINK = —

= LTC1154 + TAos

1154fc
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TYPICAL APPLICATIONS

24V to 28V Switch with Bootstrapped Supply

High Side Relay Driver with Overcurrent
Protection and Status Feedback

24V T0 28V ¢ 12V * ¢
. -
100F 100pF
T T S
= = Qe <%().029
5V 5V
I I
—1 IN Vs — IN Vs o 10k
JP OR _ uP OR - 0.01uF | 1N4148
CONTROL — EN DS CONTROL f—] EN DS —
LoGIC LTC1154 LOGIC LTC1154 MTD3055E
| — —
—] STATUS! G | 147 MTP15NOGE —] STATUS! G T' i TO 12V
(o | 15V LOAD
200k
GND SD v GND SD __I_
PTC — — 1N4001
- THERMISTOR 24\(82[)28\’ - -
(100°C)*
*KEYSTONE RL2006-100-100-30-PT. J_ COIL CURRENT LIMITED TO 350mA.
MOUNT ON MOSFET OR LOAD HEAT SINK. = = CONTACT CURRENT LIMITED TO 5A. =
|D(OFF) = GOHA, IQ(ON) = 1mA LTC1154 « TAO7 LTC1154 « TAD8
TA 51k pull-up resistor should be connected between Status Output and 5V Logic Supply.
“4-Cell-to-5V” Extremely Low Voltage Drop Regulator with
Overcurrent Shutdown, Status Feedback, Ramped Turn-ON
and 8pA Standby Current
| a-ceLL +|
— BATTERY 100pF
T Pack ’ | ‘ 0.036Q
5V = =
1
IN Vs J
uP OR . 1N4148 T N IRLR024
CONTROL EN DS L |
LOGIC —|4—0 200pF
AG: 100k 100k
STATUS! G “M’IAM— 10k 1
3
0.22yF 5V/2A
I 5| L1431 |,
GND SD —_l_ = 1 s700F
L ESR < 0.5Q

|Hi

T

LTC1154 « TAO9

1154fc
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TYPICAL APPLICATIONS

Bank Controlled High Side Switches with “Global” Thermal
and Overvoltage Shutdown

12V

EN DS
LTC1154
STATUS G ‘I I 4 IRLR024

IN Vg * ¢
‘é 1000 iL 4700
T

J__ GND SD —— OUTPUT1
IN Vs
5V
"j m DS
p
LTC1154 1
3 51k |
STATUS G | 147 IRLRO24
J__ GND SD — OUTPUT 2
4P OR
CONTROL
LOGIC N Vs
EN DS
LTC1154 1
STATUS G -I I' IRLR024

J:_ J__ GND SD

IN Vg
o DS % 120k

LTC1154
STATUS & IRLR024

J_— GND SD

3\ PTC
15V THERMISTOR
(100°C)*
*KEYSTONE RL2006-100-100-30-PT.

MOUNT ON COMMON HEAT SINK. =

OUTPUT 4

1
|
L

LTC1154 + TA10

1154fc
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TYPICAL APPLICATIONS

12V Step-Up Regulator with Ultralow Standby Current,
Overcurrent Protection and Status Feedback

1N5820
0.02Q IRLZ24 50pH
5V v M 1 " 12VAA
+ | < =
T 4704F S 200 T T 3304F
[ [
= + | L I 5 —
< + 10.72k
a7gF 10k A 1N4148 Vi o
T > 1504F Ve 1%
ON/OFF IN Vs = 1 | LT1070
— — 0.22pF = FB
>
1k i os _| 1l\:248 GND Vg
i 3 |1 1.24k
LTC1154 100k 100k JT— 1%
STATUS STATUS G 'WvIAM, 1k
GND SD 0.14F

]
i
.||—|E

LTC1154 « TA11

12V Step-Up Regulator with 1A Overcurrent Protection,
Switch Status Feedback and Ramped Output

500H 1N5820

* g
+ +
I 150pF I 330pF 0.1Q
<

5
Vi — 1N4148
10.72k = ’l
Vw = 1% ON/OFF IN v '
Lrio70 |, s 10k
FB 0.1puF —AN—
GND < — | |1N4148
3 1% 1
LTC1154 100k 100k —
— 1k — STATUS . STATUS G N >—| IRF530
= = A
1uF
__l__ — GND SD 1 n 12V/1A
__L_o.zzuF T47uF

LTC1154 « TA12

1154fc
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PACKAGE DESCRIPTION

Please refer to http://www.linear.com/product/LTC1154#packaging for the most recent package drawings.

N Package
8-Lead PDIP (Narrow .300 Inch)
(Reference LTC DWG # 05-08-1510 Rev |)

400
(10.160)
MAX
8] [7] [6] [s]
255 +.015* >
(6.477 £0.381)
ol [2] [3] 4
300 - .325 045 — 065 .130 +.005
— P A R —
(7.620 - 8.255) ¢ (1143-1.651) ‘ ‘ (3.302 0.127)
o654 |
(1.651) — 1 ¥
008 -.015 TYP T
(0.203 - 0.381) 120
03 (3.048) .020
+035 —— MIN  (0508)
325 -
‘ o015 ‘ 100 0184003  MIN
+0.889 P e =
8.255 (2.54) (0_457 i0'076) N8 REV10711
-0.381
BSC
NOTE:
INCHES
1. DIMENSIONS ARE 71t Erine

*THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .010 INCH (0.254mm)

1154fc
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LTC 1154
PACKAGE DESCRIPTION

Please refer to http://www.linear.com/product/LTC1154#packaging for the most recent package drawings.

S8 Package
8-Lead Plastic Small Outline (Narrow .150 Inch)
(Reference LTC DWG # 05-08-1610 Rev G)

189197
045+ 005 (4.801 - 5.004)

OOD0, s

24
MIN 160*‘305 150 - 157

228 - .244
(5.791 - 6.197) (3.810 - 3.988)
NOTE 3

DDDD | ¢

030+005-4 7|1:| IEI |:3| O

4

RECOMMENDED SOLDER PAD LAYOUT

.010-.020

Tora —pEna <40 < .053 - .069
(0.254 - 0.508) ‘ T
008-.010 .004-.010
(0.203 - 0.254) 0°-8° TYP (0.101- ¢ 0.254)
m ‘eﬁ ? .014-.019 ‘ ‘ ‘4 050
- -
NOTE o 210) ©. 355 0483 (1270)
: INCHES BSC
1. DIMENSIONS IN o P

2. DRAWING NOT TO SCALE
3. THESE DIMENSIONS DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

MOLD FLASH OR PROTRUSIONS SHALL NOT EXCEED .006" (0.15mm) S08 REV 6 0212
4.PIN 1 CAN BE BEVEL EDGE OR A DIMPLE

1154fc
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ﬂEVISIOﬂ HISTOB'! (Revision history begins at Rev B)

REV | DATE |DESCRIPTION PAGE NUMBER
B 4/11 | Updated Graph TPCO05 4
Updated SCSI Termination Typical Application 18
Updated Related Parts 18
C 2/16 | Corrected Pin Names 2,3,5,6
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TYPICAL APPLICATIONS

Auto-Reset High Side Switch with Overcurrent and Overcurrent Temperature Shutdown

12v *
L
100uF
h-gm T
~ 0.036Q
ON/OFF IN Vs
EN DS
+| . L, LTC1154
100uF** [ STATUS | MTP12N06
VN2222LL
J_— GND b
= = = PTC
- - - THERMISTOR LBZXD
(100°C)* T
*KEYSTONE RL2006-100-100-30-PT. = =

**AUTO-RESET PERIOD ~ 800ms WITH COMPONENTS SHOWN

LTC1154 « TA13

SCSI Termination Power Switch with 1A Overcurrent Shutdown, Auto-Reset and Load Soft-Start

0.1Q MTD30SSEL o’
5V v—e9 v * 1 rl—} 4.25V/1A
+| e +
M ™M 100pF 20Q 10uF
: S ‘ | ¥ < 10k 1N4148 ’ |
- 01 -
ON/OFF IN Vs : i
:1:0.1uF |
— = 1N4148
EN DS —e
4—
+ | - LTCT154 100k 100k
W M| STATUS G 'WvI'\Nv—
VN2222LL
[—- T

LTC1154 « TA14

RELATED PARTS

PART NUMBER DESCRIPTION COMMENTS

LTC4440/LTC4440-5 High Speed, High Voltage High Side Gate Driver Up to 80V Supply Voltage, 8V < Vg < 15V, 2.4A Peak

Peak Pull-Down

Pull-Up/1.5Q

LTC4441/L.TC4441-1 N-Channel MOSFET Gate Driver Up to 25V Supply Voltage, 5V < Vg < 25V, 6A Peak O

utput Current

LT1910 Protected High Side Gate Driver Up to 48V Supply Voltage, Short Circuit Protected

LTC4446 High Voltage Synchronous N-Channel MOSFET

Driver without Shoot Thru Protection Peak Pull-Down

Up to 100V Supply Voltage, 7.2V < Vgg < 13.5V, 3A Peak Pull-Up/0.55Q

LTC4444/L.TC4444-5 High Voltage Synchronous N-Channel MOSFET

Driver with Shoot Thru Protection 0.55Q Peak Pull-Down

Up to 100V Supply Voltage, 4.5V/7.2V < Ve < 13.5V, 3A Peak Pull-Up/

LTC4442/1.TC4449 High Speed Synchronous N-Channel MOSFET

Driver

4.5A Peak Pull-Down

Up to 38V Supply Voltage, 4.5V/6V < Vg < 9.5V, 3.2A Peak Pull-Up/

1154fc
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