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FEATURES

= (.4V Dropout Voltage

® 150mA Output Current

m 30pA Quiescent Current

® No Protection Diodes Needed

m Adjustahle Output from 3.75Y to 30V

m 3.3V and 5V Fixed Output Voltages

m Controlled Quiescent Current in Dropout
® Shutdown

® 16pA Quiescent Current in Shutdown

® Stable with 0.33pF Output Capacitor

m Reverse Battery Protection

® No Reverse Current with Input Low

® Thermal Limiting

® Available in the 8-Lead SO, 8-Lead PDIP, 3-Lead

S0T-23 and 3-Lead T0-92 Packages

APPLICATIONS

m | ow Current Regulator
® Regulator for Battery-Powered Systems
® Post Regulator for Switching Supplies

nt ]\D LT1121/LT1121-3.3/LT1121-5

TECHNOLOGY  Micropower Low Dropout

Regulators with Shutdown

DESCRIPTION

The LT®*1121/LT1121-3.3/LT1121-5 are micropower low
dropout regulators with shutdown. These devices are ca-
pahle of supplying 150mA of output current with a dropout
voltage of 0.4V. Designed for use in hattery-powered sys-
tems, the low quiescent current, 30pA operating and 16pA
in shutdown, makes them an ideal choice. The quiescent
current is well-controlled; it does not rise in dropout as it
does with many other low dropout PNP regulators.

Otherfeatures ofthe LT1121/LT1121-3.3/LT1121-5include
the ahility to operate with very small output capacitors.
They are stahle with only 0.33pF on the output while mast
older devices require between 1pF and 100pF for stability.
Small ceramic capacitors can be used, enhancing manu-
facturability. Also the input may he connected to ground
or a reverse voltage without reverse current flow from
output to input. This makes the LT1121 series ideal for
backup power situations where the outputis held high and
the input is at ground or reversed. Under these conditions
only 16pA will flow from the gutput pin to ground.

A7 LT, LTG, LTM, Lin=ar Technology and the Linear logo are registered trademarks of Linear
Technology Carparatlon. All other trademarks are the property of their respective avwners.

TYPICAL APPLICATION

5V Battery-Powered Supply with Shutdown
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LTT1121/LT1121-3.3/LT1121-5

ABSOLUTE MAXIMUM RATINGS

{Note 1)

Input Voltage Output Short-Gircuit Duration .......ccveenenen, Indefinite
5 . O +30V  Operating Junction Temperature Range (Note 3)
LTTI2THY e +36V, =30V W B L R 0°C to 125°C

Output Pin Reverse Current .....cceivsesmisienes 10mA LT 52X sesmsmmammssmmssim -40°C to 125°C

AR PTG v 10mA  Storage Temperature Range ... —-65°C to 150°C

Shutdown Pin Input Voltage (Note 2).......... 6.5V, -0.6V  Lead Temperature (Soldering, 10 S&C)..coevverrevenene. 300°C

Shutdown Pin Input Current (Note 2) ...cveeveeeeee. 20mA

TOP VIEW
*PIM 2 =NG FOR LT1121-3.3/L.T1121-5
our [1] b= ] IN - ADJFOR LT1121 FRONT VIEW BOTTOM VIEW
" s« **PINS 5 AND 7 ARE FLOATING {NO
NEADY E Il NG INTERNAL CONNEGTIOM) QM THE El AIEA, o Q (]
&ND [3] [6] NC*~  STANDARD S8 PACKAGE. TAB IS M i our
NG [7] (5] cAon  FINS 8 AND 7 GONNEGTED TO GROUND &ND 2] aho
ON THE A VERSION OF THE LT1121 {88 QNLY).
N8 PACKAGE GONNECTING PINS § AND 7 T0 THE (1] vin
3-LEAD PDIP GROUND PLANE WILL REDUGE THERMAL
S8 PACKAGE RESISTANGE. SEE THERMAL RESISTAMNGE ST PAGKAGE Z PACKAGE
8-LEAD PLASTIC SO TABLES IM THE APPLICATIONS INFORMATION 3-LEAD PLASTIC 50T-223 3-LEAD PLASTIC TO-92
SEGTION. —150°C. B4 = 56° 1ty = 150°C, Byg = 150°
Tiis = 150°C, 813.= 120°GAW N5, 58) Tamax = 150°C, g = 56°CA Toraay = 150°C, By = 150°CA
Timey = 150°G, 6y, = 70°0° {ASH)

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING PACKAGE DESGRIPTION TEMPERATURE RANGE
L T1121CN8#PBF LT1121CN8¥TRPBF LT1121CN8 8-Lsad Plastic PDIP 0°Cta125°C
LT1121GN8-3.5#PBF LT1121CN8-3.3#TRPBF | LT1121GN8-3.3 8-Lead Plastic PDIP 0°Gto 125°C
LT1121CN8-5#PBF LT1121CN8-5#TRPBF LT1121CN8-5 8-Lzad Plastic PDIP 0°Cta125°C
LT1121IN8#PBF LTH121INS#TRPRF LT1121INg 8-Lead Plastic PDIP —40°C to 125°C
LT1121IN8-3.3#FBF [T1121IM8-3.34TRPRF [ LT1121IN8-3.3 8-Lzad Plastic PDIP —-40°G to 125°C
LT1121IN8-5#PRF LT11211M8-54#TRPBF LT1121IN8-5 8-Lead Plastic PDIF —40°C to 125°C
LT1121CS8#PBF LT1121CS8#TRPBF 1121 8-Lzad Plastic S0 0°C o 125°C
LT1121C58-3.3#PBF LT1121CE8-3.3#TRPBF | 11213 8-Lead Plastic 50 0°Cto 125°C
LT1121CS8-5#PBF LT1121CS8-0#TRPBF 11215 8-Lzad Plastic S0 0°Cto 125°C
LT1121HVCS8#PRF LT 21HVCSB#TRPBF 1121HY 8-Lead Plastic 50 —-40°C to 125°C
LT1121158#PBF LT1121158#TRPBF 11211 8-Lzad Plastic S0 —-40°C to 125°C
LT1121158-3.3#PBF LT1121158-3.34TRFBF 12113 8-Lzad Plastic 50 —-40°C to 125°C
LT1121158-5#PBF LT1121158-5#TRPBF 12115 8-Lzad Plastic 50 —-40°C to 125°C
LT1121HVIS8#PBF LT1121HVIS8#TRPBF 121HVI 8-Laad Plastic 50 —40°C to 125°C
LT1121ACS8#PBF LT1121ACSS#TRPBF 1121A 8-Laad Plastic S0 0°Gto125°C
LT1121ACS8-3.34PBF LT1121ACS8-3.3#TRPBF | 1121A3 8-Laad Plastic 50 0°Cto125°C
LT1121ACS8-9#PBF LTT121ACSE-5#TRPBF | 1121A5 8-Lzad Plastic S0 0°Gto125°C
1121tg
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LT1121/LT1121-3.3/LT1121-5

ORDER INFORMATION

LEAD FREE FINISH TAPE AND REEL PART MARKING PACKAGE DESCRIFTION TEMPERATURE RANGE
LT1121AHVCS8#PBF LTI121AHVCS8#TRPBF | 121AHY 8-Lead Plastic S0 0°Cto125°C
LT1121AlIS8#PBF LT1121AIS8#TRPBF 1214l 8-Lead Plastic 50 -40°C t0 125°C
LT1121AI58-3.3#PBF LT1121AIS8-3.3#TRPBF | 121A13 4-Lead Plastiz 50 —-40"C to 125°C
LT1121AIS8-54PBF LT1121AIS8-5#TRPBF 121AI5 8-Lead Plastic S0 -40°C t0 125°C
LT1121AHVIS8#PBF LT1121AHVIS84TRPEF | 21AHVI 8-Lead Plastiz S0 —40°C ta 125°C
LT1121GST-3.34PBF LT1121GST-3.2#TRPBF [ 11213 3-Lead Plastis S0T-223 0°Ct0125°C
LT112115T-3.3#PBF LT1121I5T-3.3#TRPBF | 12113 3-Lead Plastic SO0T-223 —-40°C ta 125°C
LT1121GST-5#PBF LT1121GST-5#TRPBF 11215 3-Lead Plastic S0T-223 0°Cto125°C
LT11211ST-5#PBF LT1121|sT-2#TRPBF 112115 3-Lead Plastic SOT-223 —-40°C 10 125°C
LT11216Z3-3#PBF LT1121GZ3-3#TRPBF LT1121023-3 3-Lead Plastic TO-82 0°Cto125°C
LT1121173-3#PBF LT1121172-3#TRPBF LT1121173-3 3-Lead Plastic TO-82 —-40"C 10 125°C
LT11216Z-5#PBF LT1121GZ-5#TRPBF LT1121CZ-5 3-Lead Plastic TO-82 0°Ct0125°C
LT11211Z-5#FBF LT11211Z-5#TRPBF LT11211Z-5 3-Lead Plastic TO-22 —-40°Ct0 125°C

Gansult LTC Marketing for parts speclfisd with wider operating temperatura ranges. *The tempsrature grada Is identified hy a label on the shipping container.

Gonsult LTG Marketing for Informatlon on nonstandard lead hased finish parts.

For more infarmation on |sad free part marking, go to: hitp://www.linear.com/leadfrae/
For more information on tape and reel speclfications, go to: hitp//www.linzar.com/tapsandreel/

ELE(TRICHL CHHGHCTGRISTICS The ® denotes the specificalions which apply over the ull operating

temperature range, atherwise specifications are at Ty = 25°C.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Regulated Qutput Voltage (Nate 4) LT1121-3.3 Viy = 3.8V, lpyr = TmA, T, = 25°C 3.25 3.3 3.35 v
4.3V < Viy < 20V, TmA < lgyr < 150mA ® 3.2 3.3 3.4 v

LT1121-5 Viw = 5.5V, lpyr = TmA, T = 25°C 4,925 5 5.075 v

BY < iy < 20V, TmA < |7 < 150mA ® | 4385 5 515 V

LT1121 (Note 5) My = 4.3V, lgyr = 1TmA, Tj = 25°C 3.695 3.75 3.805 v

4.8V < Vjy < 20V, TmA < lgyr < 150mA ® | 3.54 3.75 3.86 v

Line Regulation [T1121-3.3 AV =48V T0 20Y, lgyr = TmA ® 1.5 10 my
LT1121-5 AVjy =55V T0 20V, g7 = TmA @ 15 10 my/

LT1121 (Note 5) AV =4.3VT0 20V, lgyr = TmA ® 1.5 10 mY

Lozd Regulztion [ T1121-3.3 Al gap = TmAta 150mA, T = 25°C -12 =25 my
Al gap = TmA to 150mA ® =20 —40 m\/

LT1121-5 Al gap = TmA to 150mA, T = 25°C -17 -35 my

Al gap = TmA to 150mA ® -28 -50 m\/

LT1121 (Note b) Al gan = TmAto 150mA, T = 25°C -12 -25 my

Al gap = TmA to 150mA ® -18 —40 m\/

Dropout Voltage {Nate 6) I gan = 1TmA, T =25°C 0.13 0.16 v
I oan = TMA ® 0.25 v

lLoan = 50mA, T = 25°C 0.3 0.35 v

I gan = 50mA ® 0.5 i

|Lpap =100mA, Ty = 25°C 0.37 045 v

[ gan = 100mA o] 0.6 i

lLgap = 190mA, T = 25°C 042 0.58 v

I oag = 150mA ] 0.7 W

11211y




LTT1121/LT1121-3.3/LT1121-5

ELECTRICHL CHHHHCTERISTICS The » denates the specificatians which apply over the full operating

temperature range, otherwise specificalions are at T = 25°C.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Ground Pin Gurrent {Nate 7) ILgap = OmA ® 30 50 HA
I gan = 1A e 20 120 HA
I gap = 10mA ® 350 500 HA
I gan = 50mA e 1.5 2.3 mA
I gan = 100mA ® 4 7 mA
I gan = 150mA ® 7 14 mA
Adjust Pin Bias Current {Notes 5, 8) T;=25C 150 300 nA
Shutdown Threshald Vour = Offta On ® 1.2 2.8 v
Vot = On to Off ®| 025 0.75 v
Shutdown Pin Currant {Note 9) Venpy = 0V ) i 10 PA
Quiescent Currentin Shutdawn (Note 10) | Vy = 6Y, Vsypy = 0V ® 16 2?2 pA
Ripple Rejectlan Viy = Vour =1V {8va), Veippie = 0.5Vpop, frippe = 120Hz, 80 h8 dB
I gap = 0.1A
Gurrent Limit Viy=Vour =7V, T)=25°C 200 500 mA
Input Reverse | eakage Gurrgnt Vi = =20V, Mgyt = OV ® f mA
Reverse Dutput Current (Note 11) LT1121-3.3 Vour = 3.3V, Vi = OV 16 25 PA
LT1121-5 Vour = 5V, Vi = 0V 16 25 pA
LT1121 (Nate 5) Vour = 3.8V, Viy = 0V 16 25 pA

Note 1: Stresses heyond thoss listed under Absolute Maximum Ratihgs
may cause permanent damage to the device. Exposure to any Ahsalute
Maximum Rating conditian for extended periods may affect device
reliahility and lifetime.

Naote 2: The shutdown pin input voltags rating is required for a low
impedance saurce. Internal protestion devices connected to the shutdown
pin will turn on and clamp the pln to approximately 7V or —0.6Y. This
range allows the use of 5V logic devices ta drive the pin directly. For high
impedance saurces ar logic running on supply voltages greater than 5.5V,
the maximum current driven into the shutdown pin must be limited to less
than 20mA.

Mote 3: For junction temperatures greater than 110°G, a minimum load
of 1mA ls recommended. For T > 110°C and lgyr < TmA, autput valtage
may increase hy 1%.

Note 4: Operating conditions are limited by maximum junction
temperature. The regulated putput voltage specification will not apply

for all possihle combinations of input voltage and output current. When
oparating at maximum Input voltage, the output current range must he
limited. When operating at maximum oufput current the input voltage
rangs must be limited.

Mote 5: Ths LT1121 {adjustahls version) Is tested and spesifled with the
adjust pin connected to the autput pin.

Note &: Dropout voltage is the minimum input/outnut voltage required to
maintain regulatian at the specifled output current. In dropout the output
voltage will e equal to: (Viy — Voropout)-

Nate 7: Graund pin current Is testad with Vi = Vour {naminal) and a
current source load. This means that the device Is tested while operating in
Its dropaout regian. This Is the varst case ground pin current, The groung
pin current will decrease slightly at higher input voltagss.

Note 8: Adjust pln blas current floves Into the adjust pin.

Note 9: Shutdown pin current at Vsypp = OV flows out of the shutdown pin,
Nate 10: Quiescent current in shutdown is equal to the sum total of the
shutdown pin current {6yA) and the ground pin current (SpA).

Note 11: Reverse output current is tested with the input pin grounded and
the autput pin forced to the rated output voltage. This surrent flows inta
the qutput pin and gut of the ground pin.




LT1121/LT1121-3.3/LT1121-5

TYPICAL PERFORMANCE CHARACTERISTICS
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LTT1121/LT1121-3.3/LT1121-5

TYPICAL PERFORMANCE CHARACTERISTICS
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LTT1121/LT1121-3.3/LT1121-5
TYPICAL PERFORMANCE CHARACTERISTICS
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LT1121/LT1121-3.3/LT1121-5

TYPICAL PERFORMANCE CHARACTERISTICS
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PIN FUNCTIONS

Input Pin: Power is supplied to the device through the
input pin, The input pin should be bypassed to ground if
the device is morg than six inches away from the main
input filter capacitor. In general the output impedance of
ahattery rises with frequency so it is usually adviseable to
include a bypass capacitor in battery-powered circuits. A
bypass capacitorin the range of 0.1pF to 1pFis sufficient,
The LT1121 is designed to withstand reverse voltages on
the input pin with respect to both ground and the output
pin. In the case of a reversed input, which can happen if
a battery is plugged in backwards, the LT1121 will act as
it there is a diode in series with its input. There will be
no reverse current flow into the LT1121 and no reverse
voltage will appear at the load. The device will protect hoth
itself and the load.

Qutput Pin: The output pin supplies power to the load. An
output capacitor is required to prevent oscillations. See
the Applications Information section for recommended
value of output capacitance and information on reverse
output characteristics.

Shutdown Pin: This pin is used to put the device into
shutdown. In shutdown the output of the device is turned

off. This pin is active low. The device will be shut down if
the shutdown pin is pulled low. The shutdown pin current
with the pin pulled to ground will be 6pA. The shutdown
pin is internally clamped to 7V and —0.6V {one Vgg). This
allows the shutdown pin to be driven directly by 5V logic or
by open collector logic with a pull-up resistor. The pull-up
resistor is only required to supply the leakage current of
the open collector gate, normally several microamperss.
Pull-up current must he limited to a maximum of 20mA.
A curve of shutdown pin input current as a function of
voltage appearsinthe Typical Performance Characteristics.
If the shutdown pin is not used it can be left open circuit.
The device will be active, output an, if the shutdown pin
is not connected.

Adjust Pin: For the adjustable LT1121, the adjust pin
is the input to the error amplifier. This pin is internally
clamped to 6V and —0.6V (one Vpe). It has a bias current
of 150nA which flows into the pin. See Bias Current curve
in the Typical Performance Characteristics. The adjust
pin reference voltage is 3.75V referenced to ground. The
output voltage range that can be produced by this device
is 3.75V ta 30V.
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The LT1121 is a micropower low dropout regulator with
shutdown, capahle of supplying up to 150mA of output
current at a dropout voltage of 0.4V, The device operates
with very low quiescent current {(30pA). In shutdown the
quiescent current drops to only 16pA. In addition to the
low quiescent current the LT1121 incorporates several
protection features which make it ideal for use in hattery-
powered systems. The device is protected against hoth
reverse input voltages and reverse output voltages. In
battery backup applications where the output can be held
up by a hackup hattery when the inputis pulled to ground,
the LT1121 acts like it has a diode in series with its output
and prevents reverse current flow.

Adjustahle Operation

The adjustahle version ofthe LT1121 has an output voltage
range of 3.75V to 30V. The output voltage is set by the
ratio of two external resistors as shown in Figure 1. The
device servos the output voltage to maintain the voltage
at the adjust pin at 3.75V. The current in R1 is then equal
to 3.75V/R1. The current in R2 is equal to the sum of the
current in R1 and the adjust pin bias current. The adjust
pin bias current, 150nA at 25°C, flows through R2 into the
adjust pin. The output voltage can be calculated according
to the formula in Figure 1. The value of R1 should be less
than 400k to minimize errors in the output voltage caused
by the adjust pin bias current. Note that in shutdown the
output is turned off and the divider current will be zero.
Gurves of Adjust Pin Voltage vs Temperature and Adjust
Pin Bias Current vs Temperature appear in the Typical
Performance Characteristics. The reference voltage at the
adjust pin has a slight positive temperature coefficient of

IN auT Vaur
1 LT1121 ::RE
5 o o jarl 9
T — SHON ADJ—1I =
‘D
GHD <R
hzl«ral

R2y ¢
Maur = 3.?5\:'(1 oy ]+[ lpp = HE)

Vg = 475V '
Ippy = 15004 AT 25°C
QUTPUT RANGE = 2.75V To 30V

Figure 1. Adjustable Operation

approximately 15ppm/°C. The adjust pin hias current has
anegative temperature coefficient. These effects are small
and will tend to cancel each other,

The adjustable device is specified with the adjust pin tied
to the output pin. This sets the output valtage to 3.75V.
Specifications for autput voltage greater than 3.75V will
he proportional to the ratio of the desired output voltage
to3.75V (Vgy1/3.75V). For example: load regulation for an
output current change of TImAto 150mAis—12mV typical
atVour = 3.75V. At Vgyt = 12V, load regulation would be:

(12V'

3.5V

]- (=12mV)=(=38mV)

Thermal Considerations

Power handling capability will be limited by maximum
rated junction temperature (125°C). Power dissipated by
the device will be made up of two components:

1. Output current multiplied by the input/output voltage
differential: Iyt * {(Viy = Your), and

2. Ground pin current multiplied by the input voltage:
lgnp * Vin.

The ground pin current can be found by examining the
Ground Pin Gurrent curves in the Typical Performance
Gharacteristics. Power dissipation will be equal to the
sum of the two components listed above.

ThelLT1121 series regulators haveinternalthermallimiting
designed to protect the device during overload conditions.
For continuous normal load conditions the maximum junc-
tion temperature rating of 125°C must not be exceeded.
It is important to give careful consideration to all sources
of thermal resistance from junction to amhient. Additional
heat sources mounted nearby must also be considered.

Heat sinking, for surface mount devices, is accomplished
by using the heat spreading capabilities of the PG board
and its copper traces. Gopper hoard stiffeners and plated
through holes can also be used to spread the heat gener-
ated hy power devices. Tables 1 through 5 list thermal
resistances for each package. Measured values of thermal
resistance for several different board sizes and copper
areas are listed for each package. All measurements were
taken in still air, on 3/32" FR-4 board with 10z copper. All

11211y
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NC leads were connected to the ground plane.

Tahle 1. NB Package*

GOPEER AHEA THERMAL RESISTANCE

TOPSIDE BACKSIDE | BOARD AREA | JUNCTION TO AMBIENT
2500 sq mm | 2500 sqgmm | 2500 sg mm 80°C/W
1600 sq mm | 2500 sqmm | 2500 sg mm 80°C/W
225 sqmm | 2500 sqgmm | 2500 sg mm 85°C/W
1000 sq mm | 1000 sq mm | 1000 sq mm 91°C/W

* Device is mounted on topside. Leads are through hole and are
soldered to hoth sides of hoard.

Tahle 2. 58 Package

i i THERMAL RESISTANCE

TOPSIDE* | BAGKSIDE | BOARD AREAR | JUNCTION TO AMBIENT
2500 sg mm | 2500 sq mm | 2500 s¢ mm 120°C/W
1000 sq mm | 2500 sgmm | 2500 sg mm 120°6/W
225 sgmm | 2500 sqg mm | 2500 sg mm 125°C/W
100sgmm [ 1000 sgmm | 1000 sg mm 131°CAN

* Devige is mounted on tapsids.

Tahle 3. AS8 Package*

CAPEERAAEA THERMAL RESISTANGE
TOPSIDE** | BACKSIDE | BOARD AREA | JUNGTION TO AMBIENT
2500 sq mm | 2500 sq mm | 2500 s mm 60°C/W
1000 sqg mm | 2500 sgmm | 2500 sq mm 60°C/W
225sgmm | 2500 sqg mm | 2500 sg mm 68°C/W
100 sgmm | 2500 sqmm | 2500 sg mm T4°CN

* Pins 3, 6 and 7 are ground.
** Device is maunted on topslde.

Tahle 4. S0T-223 Package
{Thermal Resistance Junction-to-Tah 20°C/W)

GOFERAREA THERMAL RESISTANCE

TOPSIDE* | BACKSIDE | BOARD AREA | JUNCTION TO AMBIENT
2500 sq mm | 2500 sg mm | 2500 sg mm 50°C/W
1000 sqg mm | 2500 sg mm | 2500 sg mm 50°C/W
225sgmm | 2500 sq mm | 2500 sg mm 58°C/W
100 sgmm | 2500 sgmm | 2500 sg mm 64°C/W
1000 sqgmm | 2500 sqgmm | 1000 sg mm 57°C/W
1600 sq mm 0 1000 sq mm 60°C/W

* Tah of device attached to topslde copper.

Tahle 5. TO-92 Package THERMAL RESISTANGE

Packags along 220°C/W
Packags solderad into PG board with plated through 173°C/AW
holes anly

Package soldered inta PG board with 1/4 sq. Inch of 145°C/W
copper trace per lead

Package solderad inta PG board with plated through 160°C/AY
holes in hoard, no extra sopper trace, and a slip-on type

heat sink: Thermalloy type 2224B

Aavid type 5754 135°C/W

Galculating Junction Temperature

Example: given an output voltage of 3.3V, an input voltage
range of 4.5V to 7V, an output current range of OmA to
100mA, and a maximum ambient temperature of 50°C,
what will the maximum junction temperature be?

Power dissipated hy the device will e equal to:

lout max ® (Vin max = Vour) + (lenp * Vin)

where, lgytmax = 100mA

Vin max =7V
lgnp at {lgyT = 100mA, V) = 7V) = 5mA

s0, P=100mAe (7V—-3.3V) + (5mA s 7V)
- 0.405W

Ifwe use an SOT-223 package, then the thermal resistance
will be in the range of 50°C/W to 65°C/W depending on
gopperarea. Sothe junctiontemperature rise above ambi-
ent will he less than or equal to:

0.405W « 60°C/W = 24°C

The maximum junction temperature will then be equal to
the maximum junction temperature rise above ambient
plus the maximum ambient temperature or:

TJMAX =50°C + 24°C =74°C

Qutput Capacitance and Transient Performance

The LT1121 is designed to he stable with a wide range of
outputcapacitors. The minimum recommended valueis 1pF
with an ESR of 32 or less. For applications where space
is very limited, capacitors as low as 0.33pF can he used if
combined with a small series resistor. Assuming that the
ESR ofthe capacitor is low (ceramic) the suggested series

11211y
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resistor is shown in Table 6. The LT1121 is a micropower
device and output transient response will be a function of
output capacitance. See the Transient Response curves
in the Typical Perfarmance Characteristics. Larger values
of output capacitance will decrease the peak deviations
and provide improved output transient respanse. Bypass
capacitors, used to decouple individual components
powered hy the LT1121, will increase the effective value
of the output capacitor.

Tahle &. Suggested Series Resistor Values

QUTPUT GAPACITANGE SUGGESTED SERIES RESISTOR
0.33pF 20
0.47)IF 10
0.58pF 14
>1pF None Negded

Protection Features

The LT1121 incorpaorates several protection features
which make it ideal for use in battery-powered circuits.
In addition to the normal protection features associated
with monolithic regulators, such as current limiting and
thermal limiting, the device is protected against reverse
input voltages, reverse output voltages, and reverse volt-
ages from output to input.

Current limit protection and thermal overload protection
areintended to protectthe device against current averload
conditions at the output of the device. For normal opera-
tion, the junction temperature should not exceed 125°C.

The input of the device will withstand reverse voltages of
30V. Current flow into the device will e limited to less
than TmA (typically less than 100pA) and no negative
voltage will appear at the output. The device will protect
both itself and the load. This provides protection against
hatteries that can be plugged in backwards.

For fixed voltage versions of the dsvice, the output can
he pulled below ground without damaging the device. If
the input is open circuit or grounded the output can be
pulled below ground by 20V. The output will act like an
open circuit, no current will flow out of the pin. If the input
is powered hy a voltage source, the output will source the

short-gircuit current of the device and will protect itself by
thermal limiting. For the adjustable version of the device,
the output pin is internally clamped at one diode drop
below ground. Reverse current for the adjustable device
must be limited to SmA.

In circuits where a hackup battery is required, several
different input/output conditions can accur. The output
voltage may he held up while the input is either pulled
to ground, pulled to some intermediate voltage, or is left
open circuit. Gurrent flow back into the output will vary
depending on the conditions. Many battery-powered cir-
cuits ingorpaorate some form of power management. The
following information will help optimize battery life. Table
7 summarizes the following information.

The reverse output current will follow the curve in Figure
2 when the input pin is pulled to ground. This current
flows through the output pin to ground. The state of the
shutdown pin will have no effect on output current when
the input pin is pulled to ground.

In some applications it may be necessary to leave the
input to the LT1121 unconnected when the output is held
high. This can happen when the LT1121 is powered from
a rectified AC source. If the AG source is removed, then
the input of the LT1121 is effectively left floating. The
reverse output current also follows the curve in Figure 2
if the input pin is left open. The state of the shutdown pin
will have no effect on the reverse output current when the
input pin is floating.

“UU T T T T
Ty=25G
90 iy < Vpur
aq | CURRENT FLOWS
INTO QUTPUT PIM
70 | TO GROUND
I
50 L7121
V, =V
& { {]|UT ‘ A

40

5 LTHZT-S/.SI
20 Vs

LT1121-5
10 ‘ i

0

OUTPUT PIN CURRENT [wd)

0 4 @ & & 5 @/ 7 & ¢ 0
OUTPUT VOLTAGE {¥)

121- 02

Figure 2. Reverse Qutput Gurrent
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When the input of the LT1121 is forced to a voltage below
its nominal output voltage and its output is held high, the
reverse output current will still follow the curve in Figure
2. This condition can oceur if the input of the LT1121 is
connected to a discharged {low voltage) battery and the
outputis held up by either a backup battery or by a second
regulator circuit. When the input pin is forced helow the
output pin or the gutput pin is pulled above the input pin,
the input current will typically drop to less than 2pA (see
Figure 3). The state of the shutdown pin will have no effect
on the reverse output current when the output is pulled
above the input,

Tahle 7. Fault Conditions

Vour = 3.3V (LT1721-3.3)
Your = 5Y (LT1121-5)

INPLT GLURREKT (i)

|

i s P
a —"'/
0 1 2 3 4 5
INPUT VOLTAGE (V)

Figure 3. Input Current

121 53

INPUT PIN SHDHN PIN QUTPUT PIN

<Mgur (Nominal Open {H)) Farcad to Mgyt (Nominal) Revarse Output Gurrent = 15pA (See Figure 2)
Input Current = 1pA {See Figurs 3)

<Vgur (Nominal) Groundad Forcad ta Mgyt (Nominzl) Revarse Output Gurrent = 15pA (See Figure 2)
Input Current = 1pA {See Figurs 3)

Open Open {HN Forcad to Mgyt (Naminal) Revarse Qutput Current = 150A (See Figure 2)

Open Graunded Forced to Yoyt (Nominal) Revarse Output Gurrent = 15pA (See Figure 2)

<0.8V Open {H)) =V Output Current = 0

<(.8Y Grounded <0y Output Current=12

>1.5Y Open {HN =0V Output Gurrent = Shart-Gircult Gurrent

30V < iy < 30V Graunded <QYy Qutput Current=10
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PACKAGE DESCRIPTION

Please refer ta hitp://www.linear.com/designtools/packaging/ for the mast recent package drawings.

N Package
8-Lead PDIP {Narrow .300 Inch)
{Referancs LTC DWG # 05-08-1510 Rev )

A00*
{10.160)
130 £.005 BAY

300 -.325 045 —.065
7.520-18.255 1 143 =1.651) 302 +£0.127)
{ ’ P! h - B 1 G

& 255 £.015°* )
TYP _ {6477 £0.381)
a2 5

.008-.015
{0.203 - 0.381)

[s048) 020
aslys | ) T ] T [
— ] 100 018 +.003 MIN
fazas*ﬂ'agg 54 (0457 40.076)  wmseuien

—038" .
50
Tk INGHES

1. DIMEMNSIONS ARE MILLIMETERS

*THESE DIMENSIONS DO MOT INGLUDE MOLD FLASH OR PROTRUSIONS.
MOLD FLASH OR PROTRUSIONS S8HALL NOT EXGEED .10 INGH {0.254mnn)

58 Package
8-Lead Plastic Small Outline (Narrow .130 Inch)
{Refarence LTC DWG # 05-08-1610 Rev G)

15197
45 +.005 {4.801 - 5.004)

o 050 BSC _+_ ) ?N{]TE 36 .
Dﬂmﬁ il L

£ TEU*‘ 405
IH 9928 — 244 _150-.157
sy {3.810-3.288)

_1D |:| |:| |:| {5781 =6.187) NT 0
030 £.005 7|;| IEI IZSI |§|

REGOFMMENDED SOLDER PAD LAYOUT

.010-.020

T e e il 053 —.068
{0.254 - {1.508) ‘ (m)
0gE-.010 _\ 004 -.610
{0.203 = 0.254) 4= Si‘ TYP {0.1 a I 0.254]
v g I\ = — -
|—— = = = =
T e
(0.355 - 0.423) {1.270)
FIOIEE INGHES TYF BSG

1. DIMENSIONS IN MILLIMETERS)

2. DRAWING NOT TO SGALE
3. THESE DIIMENSIONS DO NOT INGLUDE MOLD FLASH OR PROTRUSIQNS.

'M0LD FLASH OR PROTRUSIONS SHALL NOT EXCEED .006" (G.15mm) SUBNEd Sm2
4. PIN 1 CAN BE BEVEL EDGE DR A DIMPLE
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PACKAGE DESCRIPTION

Please refer to htip://wunw.linear.com/designtoals/packaging/ for the mast recent package drawings.

ST Package
3-Lead Plastic 80T-223
{Reference LTC DWG # 05-08-163G)

243- 264 173 MAX
{5.a0-6.71)
] Atz |—
(2.0 T3.15) T 1 I
|
284287 248 BSC
{6.70—7.30)
130- 145 - B L
{3.30-3.7) sas
‘ ot
| L b o H
052 MAX
| L
BSG
i e 181 MAX ——|
;29,“55) H-‘ b magii_fgjn RECOMMENDIED SOLDER PAD LAYOUT
et 5 = 1.
BSC
i : ma_wu_" — gla-.a14
07 10° e
{1.50) AKX {0.26—0.36)
MAX i ‘ _J
I T
t B I t [ L—m“—wa" f
024033 i 0005 - 0040
{0.60-17.¢4) aal {0.0208-0.1015)
ﬂ N”N YRR -REEE TR
[4.60) SRR
BSG
Z Package
3-Lead Plastic T0-92 {Similar to T0-226)
{Refarance LTC DWG # 05-08-1410 Rev £)
180+ .05
.050+.005 4.572 £0.127)
_0B0+.010 (1.524£ 0.127)
{1,524 £0.254) DIA
20
T R 1 {2.25%) R 1
cil * A0 4504 005 i " i NUEA i :
4556 +0.127 “-’ 20 @srzoiz) |i : : |
1
; | b o e 0 Y b :

] \-.— 127 NOM ;
- F o
Nom
£00 050 UNGONTROLLED
H2.70) {1.270) LEAD DIMENSION L
till H H MY
q }_7 15+ .008 L _ats=am
850 | {0.405 £ 0.075) {6.281 = 6.051) AR
(1.27) 088 +.015-04 J
BSC (25 +04-0T)
2 PLES
BULK PACK T0-42 TAPE AND REEL

REFER TO TAPE AND REEL SECTION OF
LTC DATA BOOK FOR ADDITIONAL INFORIMATION
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REV | DATE |DESCRIPTION PAGE NUMBER
G 05/12 | Changed Qrder Infarmation top matking for 8-lead S0 3.3V and 5V aptions, C-grade 2
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RELATED PARTS

PART NUMBER DESGRIPTION

GOMMENTS

LT1120 125mA Low DOropout Regulator with 20pA g Includes 2.5V Reference and Comparator

LT1129 700mA Micropowsr Low Dropout Regulator 50pA Quiescant Current

LT1175 500mA Megative Low Dropout Micropower Regulator 45p4 g, 0.26V Dropaut Voltage, 50T-223 Package

L T1521 300mA Low Dropout Micropower Regulator with Shutdown 15pA, I, Reverse Rattery Protection

LT1528 3A Low Dropout Regulatar with 50pA Iy 500mVY Dropout Voltage

LT1611 Inverting 1.4MHz Switching Regulator 5V to -5V at 150mA, Low Output Noise, S0T-23 Packags
LT1613 1.4MHz Single-Cell Micropower DG/DC Converter 50T-23 Package, Internally Compensated

LT1627 High Efficiency Synchronous Step-Down Switching Regulator Burst IMode™ Operation, Monolithig, 100% Duty Cycle
LT1682 Doubler Charge Pump with Law Noise Linear Regulator Lows Output Noise: 60pVaws (100kHz BW)

LT1762 Serles 150mA, Low Noise, LDO Migropawer Regulator

25pA Quiescent Gurrent. 20PVpys Nolse

LT1763 Serles 500mA, Low Noiss, LDO Micropower Regulator

30pA Quiescent Current, 20pVpus Nolse

LT1764 Serles 3A Fast Translent Response LDO

300mVY Dropout, 40pVaus Noise

LT1962 Serles 300mA, Low Noiss, LDO Micropower Regulator

30pA Quiescent Current, 20pVpus Noise

LT1963 Serles 1.5A Fast Transient Response LDO

300mVY Dropout, 40puVams Naise

Burst Made is 2 trademark of Linear Technalagy Carporation.
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