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LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Ordering Information

LTP7790-AXF8/R10

DFN3x3-8L

Tape and Reel, 5000

SPO A

LTP7790-13XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 13

LTP7790-15XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 15

LTP7790-18XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 18

LTP7790-185XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SPO0 185

LTP7790-20XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 20

LTP7790-22XF8/R10

DFEN3x3-8L

Tape and Reel, 5000

SP0 22

LTP7790-25XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 25

LTP7790-27XF8/R10

DFEN3x3-8L

Tape and Reel, 5000

SPO 27

LTP7790-275XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 275

LTP7790-28XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 28

LTP7790-285XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 285

LTP7790-30XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 30

LTP7790-33XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 33

LTP7790-38XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 38

LTP7790-42XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 42

LTP7790-46XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SPO 46

LTP7790-50XF8/R10

DFN3x3-8L

Tape and Reel, 5000

SP0 50

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures

Linearin and designs are registered trademarks of Linearin Technology Corporation
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LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

P-3

Pin Configurations (Top View)

vout |1} i 8] WVIN
vout |2} § 7] viN
Exposed
SN Pad
SENSE [3} i (6] OND
ss |4} i ‘5] EN
Pin Function
Pin No. Symbol  Function
1 VouT Regulated Output Voltage. Bypass this pin to GND with a 4.7 uF or greater capacitor.
2 VouT Regulated Output Voltage. This pin is internally connected to Pin 1.
Sense Input. Connect this pin as close as possible to the load for best load regulation.
3 SENSE Use an external resistor divider to set the output voltage higher than the fixed output
voltage.
4 SS Soft Start. A 1 nF external capacitor connected to SS results in a 1.0 ms start-up time.

Regulator Enable. Drive EN high to turn on the regulator; drive EN low to turn off the

> EN regulator. For automatic startup, connect EN to VIN (Pin 7 or Pin 8).

6 GND Ground.

7 VIN Regulator Input Supply. Bypass this pin to GND with a 4.7 puF or greater capacitor.

8 VIN Regulator Input Supply. This pin is internally connected to Pin 7.
Exposed Pad. The exposed pad is on the bottom of the package. The exposed pad

9 Ep enhances thermal performance and is electrically connected to GND inside the
package. Connect the exposed pad to the ground plane on the board to ensure
properoperation.

Block Diagram

VIN (5 @ (5 vouT

) SENSE

Current Limit,

GND C)% Thermal Protect

A Reference
A

EN ({)—» Shutdown Soft Start 4—(‘)33

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

P-4

Applications Information

General

The LTP7790 is a low quiescent current, low dropout linear regulator that operates from 2.3 Vto 6.5V
and provides up to 0.5 A of load current. Drawing a low 3.5 mA of quiescent current at full load(typical)
makes the LTP7790 ideal for portable equipment.

Input Bypass Capacitor

Connecting a 4.7 uF capacitor from VIN to GND reduces the circuit sensitivity to PCB layout,
especially when long input traces or a high source impedance is encountered. If greater than 4.7 pF
of output capacitance is required, increase the input capacitor to match it.

Output Capacitor

The LTP7790 is designed for operation with small, space-saving ceramic capacitors but functions
with most commonly used capacitors as long as care is taken with regard to the ESR value. The ESR
of the output capacitor affects the stability of the LDO control loop. A minimum of 4.7 uF capacitance
with an ESR of 0.05 Q or less is recommended to ensure the stability of the LTP7790. Transient
response to changes in load current is also affected by output capacitance. Using a larger value of
output capacitance improves the transient response of the LTP7790 to large changes in load current.

Programmable Precision Enable

The LTP7790 has an EN pin to turn on or turn off the regulator, When the EN pin is in logic high, the regulator
will be turned on. The shutdown current is almost 5 pA typical. The EN pin may be directly tied to VIN to keep
the part on. The Enable input is CMOS logic and cannot be left floating.

The upper and lower thresholds are user programmable and can be set higher than the nominal 1.2 V
threshold by using two resistors. The resistance values, Rgy; and Ry, can be determined from

Reni = Renz * (Vi - 1.2 V)1.2V

where:

Renz is nominally 10 kQ to 100 kQ.

V\y is the desired turn-on voltage.

The hysteresis voltage increases by the factor (Rgy; * Reng)/Ren

LTP7790
Vn=6.0V VOUT=5.0V

4>—!L_t VIN VOUT _.L >
C|N VIN VOUT COUT
4.TuF 4.TuF
SENSE |

Rent
ON 200kQ

_+_ | EN GND
OFF Ren
100kQ %7

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

P-5

Applications Information (Cont.)

Current Limit Protection

When output current at the OUT pin is higher than current limit threshold, the current limit protection
will be triggered and clamp the output current to approximately 3.3 A to prevent over-current and to
protect the regulator from damage due to overheating.

Soft Start

The LTP7790 incorporates a Soft-Start function that reduces the start-up current surge into the
output capacitor (Cyyq) by allowing Vgyr to rise slowly to the final value.

Thermal Shutdown

When the die temperature exceeds the Thermal Shutdown point (Tgy =150°C typically) the device goes
to disabled state and the output voltage is not delivered until the die temperature decreases to 135°C.
The Thermal Shutdown feature provides a protection from a catastrophic device failure at accidental
overheating. This protection is not intended to be used as a substitute for proper heat sinking.

Power Dissipation and Heat sinking

The maximum power dissipation supported by the device is dependent upon board design and layout.
Mounting pad configuration on the PCB, the board material and the ambient temperature affect the rate of
junction temperature rise for the part. The maximum power dissipation the LTP7790 device can handle is
given by:

Pomax = (TJ(MAX) -T) /8,

where T .. is the maximum junction temperature, T, is the ambient temperature, and 8,, is the junction to
ambient thermal resistance. For recommended operating condition specifications the maximum junction
temperature is 150°C and T, is the ambient temperature. The junction to ambient thermal resistance, 8,, is
layout dependent. The maximum power dissipation depends on the operating ambient temperature for fixed

T, a0 @nd thermal resistance, 8 ,.

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures ™
Linearin and designs are registered trademarks of Linearin Technology Corporation N EAR I N
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LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

P-6

Absolute Maximum Ratings

Input Voltage -03to7

Output Voltage Vour -0.3to V) v
Enable Voltage Ven -03to7 v
Soft-start Voltage Veg -0.3toVy Y
Sense Voltage VSsENSE -03to7 Vv
Operating Junction Temperature T, -40 to +125 °C
Storage Temperature Tsre -65 to +150 °C
Thermal Resistance, Junction-to-Air 0a 36.4 °C /W

ESD Ratings

Parameter Level Unit
Human Body Modle(HBM), per ANSI/ESDA/JEDEC JS-001 +6000 \Y
Charged Device Modle(CDM), per ANSI/ESDA/JEDEC JS-002 +2000 \Y

Recommended Operating Conditions

Input Voltage

Output Current IOUT 0.5 A
Effective Input Ceramic Capacitor Value Cin 33 4.7 uF
Effective Output Ceramic Capacitor Value Cour 4.7 uF

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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.7 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators n
=z
o~
. - - N
Electrical Characteristics o
ol
(Vin= Vour-nom+ 0.5 V or 2.3 V, EN = Vin, lour=10 mA, Ta= 25°C, Cin= Cour= 4.7 WuF, unless otherwise noted) O
PARAMETER SYMBOL| TEST CONDITIONS MIN | TYP | MAX | UNIT |
Input Voltage Operation Range Vy 2.3 6.5 \' (w)
o7}
lLoap = 10 MA, T = 25° -0. i o
Fixed Output Voltage Vour Loap =10 mA, T 25°C 08 0 Y QU),
Accuracy lLoap =100 WA to 0.5A, 15 15 o =
Vin= (Vour +0.5V) to 6.5V ' : ®
lLoap = 10 MA 1194 12 1212 ~
Adjustable Output Voltage VeENsE LOAD Vv
Accuracy loap =100 pA to 0.5A, 1182 1218
Vin= (Vour +0.5V) to 6.5V ) )
Line Regulation AVo@avy  Viy=Vour-nou+0.5 V1o 6.5V -0.1 0.1 %/V
Load Regulation AVow@io) lgyr=100 pAto 0.5 A 0.1 0.3 %/A
Load Current ILoaD 0.5 A
lour= 0 HA 0.7 2
Ground Current IenD mA
lour=0.5A 35 5
Shutdown Current ISHDN Ven=0V,lgyr =0mA, V=5V 5 10 uHA
V 1o SWeep from 0.6A to 1A at
. Step=20mA, V =2.3V V_=2.3V,
Output C t Limit I N &N 3.2 3.9 A
utput Lurrent Limi oLM when Vour = 0.9*Vnom(Vnon=1.2 ) 2.4
Measure I_LOAD
Soft Start Current Iss Vin=5V 0.5 1 15 uA
Dropout Voltage Voo lour=500 mA, Voyr =3V 35 70 mV
100 kHz, V= 4.0V, Vour = 3V, | oap 60
= 1.5A
100 kHz, Vi =3.5V, Vour =3 V, I oap = 53
1.5A
100 kHz, Vi =33V, Vo1 =3V, I =
Power Supply Rejection Ratio  PSRR 15, ™ » Your =3 ¥ fLoap 42 dB
TMHz, V| = 4.0V, Vour =3V, loap = 31
1.5A
1MHz, V=35V, Vour=3V, lono = 30
1.5A
1MHz, V=33V, V=3V, lonp = 20
1.5A
10 Hz to 100 kHz, all fixed output 6
voltages v
100 Hz to 100 kHz, all fixed output 5 HVRus
voltages
Output Voltage Noise VN 100 Hz, all fixed output voltages 110
1 kHz, all fixed output voltages 40
nV/vHz
10 kHz, all fixed output voltages 20
100 kHz, all fixed output voltages 12
Vour=5V,Ces =0nF 380 us
Start-up ti t
art-up time START Vour =5V, Ceg = 1nF 1 e

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures
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o_g LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators 2
S
Electrical Characteristics (Cont.) o
(Vin= Vour-nom+ 0.5 V or 2.3 V, EN = Vin, lour=10 mA, Ta= 25°C, Cin= Cour= 4.7 uF, unless otherwise noted) g
.
Input Voltage Rising UVLOgse 2.28 (w)
Input Voltage Falling UVLOgy, Viy=23Vto b5V 1.94 \' g"
Internal UVLO Hysteresis UVLO,ys 200 mV %
o

Time for output voltage to settle
within Vg e from Vpgy for a1 mA

tRREC 1015 A load step, load step rise S Hs

time = 400 ns

Transient Load Response v Output voltage deviation due to 1 35 mV
DEV mA to 1.5 A load step
Output voltage deviation after
Veere  transient load response time (tg gec) 0.1 %

has passed, Voyr =5V, Coyr = 4.7 UF
EN Input Logic High VEN-HIGH 1.27
EN Input Logic Low Venetow  Vin=23Vito 65V 0.4
EN Input Logic Hysteresis VEN-HY 90 mV
EN Input Logic High VEN-HIGH m 12 127 V
EN Input Logic Low Venstow  Vin=23Vito 6.5V, .01 11 1.16

: . EN =V,y or GND,

EN Input Logic Hysteresis VEN-HY From EN rising from 0 V to V,y to 100 mV
EN Input Leakage Current IEN-LK 0.1V x Vyyr 0.1 uA
EN Input Delay Time Ten-ouy 100 us
VOUT Pull-down Resistance  Vgyrpye EN=0V, V=1V 4 kQ
Thermal Shutdown .. o o
Temperature Tep Temperature rising from T,=+25°C 150 C
Thermal Shutdown Hysteresis Tgp, Temperature falling from Tgp 15 °C

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures ™
Linearin and designs are registered trademarks of Linearin Technology Corporation N EAR I N
© Copyright Linearin Technology Corporation. All Rights Reserved

All other trademarks mentioned are the property of their respective owners.
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LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.

5.1 5.05
5.08 ILOAD =100uA 5.04
' ILOAD = 10mA ‘
< 5.06 ILOAD = 100mA 5.03
:: 5.04 ILOAD = 500mA \>’ 5.02
= (]
&8 502 o 501
= i)
> 5 ] 5
-S >
3 498 = 499
5 =
3 4.96 = 498
494 © L9
492 4.96
4.9 4.95
-50  -25 0 25 50 75 100 125 0 1 10 100 1000 10000
Junction Temperature (°C) Load current (mA)
Figure 1. Output voltage vs Junction Temperature Figure 2. Output voltage vs Load current
5.05 25
ILOAD = 100pA
5.04
ILOAD =10mA
S 503 < 2 LOAD =100mA
% 5.02 § ILOAD = 500mA
I N ———
2 501 g s
E 5 5
= (S)
o 499 o 1
| 5
O 498 3
ILOAD =100uA o
4.97 ILOAD = 10mA o 05
4.96 ILOAD = 100mA
ILOAD = 500mA
4.95 0
5.4 56 5.8 6 62 6.4 66 -40 -15 10 35 60 85 n 135
Input voltage (V) Junction temperature (°C)
Figure 3. Output voltage vs Input voltage Figure 4. Ground current vs Junction temperature
35 25
10 =100uA
2 3 - 0= 10mA
£ < z 10/= 100mA
= 25 E
..E et — |0 = 500MA
c
2 2 S 15
_ j .
> —_
(S) =
- 15 L :
o
= c
3 32
[ e
@ o 05
0.5
0 0
0.1 1 10 100 1000 10000 5.5 5.7 5.9 6.1 63 65
Load current (mA) Input voltage (V)
Figure 5. Ground current vs Load current Figure 6. Ground current vs Input voltage

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P-10

LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics (Cont.)

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.

Load current (mA)

Figure 11. Output voltage vs Load current
(Vout=3V)

180 5.1
160 __ 5.05
= =
£ 140 - 5 —
~ o
4.95
% 120 8
o © 49
= 100 >
> 5 485 .
- 80 & 10 =5mA
g S 48 10 = 10mA
g— 60 o 475 10 = 100mA
10 = 500mA
a 40 4.7
20 4.65
0 4.6
1 10 100 1000 10000 47 48 49 5 5.1 5.2 53 54
Load current (mA) Input voltage (V)
Figure 7. Dropout voltage vs Load current Figure 8. Output voltage vs Input voltage in dropout
(1.2 V Adjustable version & Vout = 5 V) (1.2 V Adjustable version & Vout = 5 V)
40 3.05
35 //_/ \
< g \ 3.03
E \ S
= 25 o
c ()
=20 10 =5mA g 301 -
3 10.=1DmA g /
15 =1pm ILOAD =100uA
T i 5299 = -
5 10 10 =100mA _E' ILOAD = 10mA
E 10 = 500mA 3 ILOAD =100mA
(D) 5 © 2.97 ILOAD = 500mA
0
-5 2.95
47 48 49 5 51 52 53 54 55 56 50 -25 0 25 50 75 100 125 150
Input voltage (V) Junction temperature (°C)
Figure 9. Ground current vs Input voltage in dropout Figure 10. Output voltage vs Junction temperature
(1.2 V Adjustable version & Vout = 5 V) (Vout=3V)
3.05 305
3.04 304
- 303 < 303
% 3.02 s 02
> 30 2 30 _/”—4
= 3 IS L
g z 8 ILOAD =100uA
- 299 < -100u
3 a 29 ILOAD = 10mA
= 298 8 298 ILOAD =100mA
© 297 297 ILOAD = 500mA
2.96 29
e 0.1 1 10 100 1000 10000 295
‘ 34 38 42 46 5 54 58 62 66

Input voltage (V)

Figure 12. Output voltage vs Input voltage
(Vout =3V)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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LTP7790

P-1n
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators n
=
o~
Typical Performance Characteristics (Cont.) P
ol
Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed. o
25 35
ILOAD =100u4 I
_ 5 ILOAD = 10mA &E‘ 3 E
< ILOAD = 100mA = L=t
c = 25 Q
i ILOAD = 500mA S wn
c £ 2 >
o = o
o ] ()
3 1 T 15 o
© 3
£ e
° 05 ©
5] 05
0 0
-50  -25 0 25 50 75 100 125 0.1 1 10 100 1000 10000
Junction temperature (°C) Load current (mA)
Figure 13. Ground current vs Junction temperature Figure 14. Ground current vs Load current
(Vout=3V) (Vout =3V)
2 180
18 10 =100uA 160
— 10 = 10mA —
16
E 10 = 100mA E 140
: 14 10 = 500mA : 120
c [=2]
g 12 2 00
5 1 o
o > 80
- 08 ":",
c o
60
:
O 04 o 40
02 20
0 0
3.4 38 4.2 4.6 9 5.4 5.8 6.2 6.6 1 10 100 1000 10000
Input voltage (V) Load current (mA)
Figure 15. Ground current vs Input voltage Figure 16. Dropout voltage vs Load current
(Vout=3V) (Vout=3V)
3.05 18
3 = 16
= 7 <
= 29 g A
2 285 = —
= 28 2 _—
= . 10 =5mA :5 —_—
2 275 0= 10mA [SI]
S - 10 =5mA
s 27 0 = 100mA S 10 = 10mA
8 2.65 10 = 500mA e 10 = 100mA
2.6 o 4 10 = 500mA
2.55 2
25 0
27 28 29 3 3.1 32 33 34 27 28 29 3 31 32 33 34 35
Input voltage (V) Input voltage (V)
Figure 17. Output voltage vs Input voltage in Figure 18. Ground current vs Input voltage in
dropout (Vout =3 V) dropout (Vout =3 V)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
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P_12 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics (Cont.)

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.

124 124
1.23 1.23
— 122 < 122
= Py
o 12 o 121
(=] (]
] =
3 1.2 — g 12
z 5
=1 119 ILOAD =100uA 3 19
‘9. ILOAD =10mA "5
8 118 ILOAD = 100mA o 118
ILOAD = 500mA
117 117
116 116
-50 -25 0 25 50 75 100 125 0.1 1 10 100 1000 10000
Junction temperature (°C) Load current (mA)
Figure 19. Output voltage vs Junction temperature Figure 20. Output voltage vs Load current
Adjustable version (Vout = 1.2 V) Adjustable version (Vout =1.2V)
124 25
1.23 ILOAD = 100uA
_ 2 ILOAD = 10mA
122 <
o~ ILOAD =100
\>, é mA
o 121 / € 15 ILOAD = 500mA
[=2] [J]
8 120 c
° ILOAD =100uA 3 \
: 119 ILOAD =10mA o
g_ 118 ILOAD =100mA g
5 - ILOAD = 500mA 2 s
) D)
117
116 0
2 25 3 35 4 45 5 55 6 65 -50 =25 0 25 50 75 100 125
Input voltage (V) Junction temperature (°C)
Figure 21. Output voltage vs Input voltage Figure 22. Ground current vs Junction temperature
Adjustable version (Vout =1.2 V) Adjustable version (Vout =1.2 V)
45 4.5
10 =100uA
4
4 2 10 =10mA
g 3 £ 3.5 10 = 100mA
g 3 = 3 10°= 500mA
€ 2
G 25 £ 25
—
— (S) 2
3 °
-g 15 3 15
o 1 o 1
—
D)
05 0.5
0 0
0.1 1 10 100 1000 10000 2 2.5 3 35 4 4.5 5 5.5 6 6.5
Load current (mA) Input voltage (V)
Figure 23. Ground current vs Load current Figure 24. Ground current vs Input voltage
Adjustable version (Vout =1.2 V) Adjustable version (Vout =12 V)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P13 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators n
pd
o
Typical Performance Characteristics (Cont.) P
ol
Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed. Q
12 0 |
’ ILOAD = 200 mA o
ILOAD = 500 mA .0_)._
—_ -20 (o))
£ _ )
o)
= - D
5 ~ o]
:5 1 VIN=3V o
; VIN=4.0V & -60
n VIN=5.0V
0.9
VIN=6V -80
VIN=6.5V
08 -100
-50  -25 0 25 50 75 100 125 1 10 100 1k 10k 100k 1M 10M
Temperature (V) Frequency (Hz)
Figure 25. Soft start current vs Temperature, Input Figure 26. Power supply rejection ratio vs
voltage (1.2 V Adjustable version & Vout =5 V) Frequency (Vout = 3V, 800mV headroom )
0 0
ILOAD = 200 mA
ILOAD = 200 mA
-20 ILOADIDO mA -20 ILOAD = 500 mA
g -40 %_40
@ @
o [
N -60 0 -60
o a
-80 -80
-100 -100
1 0 100 1k 10k 100k 1M 10M 1 0 100 1k 10k 100k 1M 10M
Frequency (Hz) Frequency (Hz)
Figure 27. Power supply rejection ratio vs Frequency Figure 28. Power supply rejection ratio vs Frequency
(Vout =3V, 500mV headroom ) (1.2 V Adjustable version & Vout = 5 V, 800mV headroom )
0 0
ILOAD =200 mA ILOAD = 200 mA
-20 ILOAD =500 mA -20 ILOAD = 500 mA
g-ao g -40
o x
wn -60 5:7 -60
a o
-80 -80
-100 -100
1 0 100 1k 10k 100k 1M 10M 1 0 100 1k 10k 100k 1M 10M
Frequency (Hz) Frequency (Hz)
Figure 29. Power supply rejection ratio vs Figure 30. Power supply rejection ratio vs
Frequency (1.2 V Adjustable version & Vout =5V, Frequency (1.2 V Adjustable version & Vout =5V,
500mV headroom) 400mV headroom )

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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Noise (LVgys)

Noise (WVgys)

P-14

LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics (Cont.)

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.
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3 2 3
2 2 100Hz TO 100KHz
1 e 10HZz TO 100KHZz
1
0 0
1 10 100 1K 10k 1 10 100 1k 10k
Load Current (mA) Load Current (mA)
Figure 31. RMS Output Noise vs Load Figure 32. RMS Output Noise vs Load
Current (Adjustable version Vout =1.2 V) Current (Vout =3 V)
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0 0
: 0 100 " ok 1 14 18 22 26 3 34 38 42 46 5
Load Current (mA) Output voltage (V)
Figure 33. RMS Output Noise vs Load Current Figure 34. RMS Output Noise vs Output
(1.2 V Adjustable version & Vout = 5 V) voltage (Load current = 100 mA)
— 100 __ 100
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;1 10 10ADHDmA ;1 10 " ———ILOAD=100mA
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Figure 35. Output noise spectral density vs Figure 36. Output noise spectral density vs
Frequency (Adjustable version Vout = 1.2 V) Frequency (Vout =3 V)

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.

© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.

[ INEARIN

=
=
—
o~
N
e
)
o
o
=
O
]

=L
(Y

92]
>
®

®

L




P-15

LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics (Cont.)

Note: Typical Characteristics are intended to be used as reference data; they are not guaranteed.
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Frequency (Hz)

Figure 37. Output noise spectral density vs
Frequency (1.2 V Adjustable version & Vout =5 V)
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3 A 5V (1.2V Adjustable version)
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Figure 38. Output noise spectral density vs
Frequency (Different output voltages, |, gap = 100 mA)
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Figure 39. Typical start-up behavior Figure 40. Typical soft start behavior,
Different Cssvalues
RIGOL siop [H 200us 2555 N remane o /D! 2.398ms T 5 820 A RIGOL siop [H 200us 55 Tvemnre | o (D 2398ms T 5 @somv A
@ L
: ‘ r \
| N - ‘ \
v A S S o
B | | nw

B BRI
B61SIMV 12.202mV

Time (200us/div)

Figure 41. Load Transient Response, I g5p =10 mA to 1A,
1.2 V Adjustable version & Vout =5V, V| =5.5V, CH1 =
Vour, CHZ =l 5p

B BRI
77023V 14.045mV

] W T T T 1 enne
Time (200us/div)
Figure 42. Load Transient Response, | g5p = 100 mA to

1.6 A, 1.2V Adjustable version & Vout=5V, V| =55V,
CH1 =Vgyr, CH2 = I gap

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.

© Copyright Linearin Technology Corporation. All Rights Reserved.
All other trademarks mentioned are the property of their respective owners.
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P-16

6.5V, 0.5 A, Ultralow N

LTP7790
oise, High PSRR, CMOS LDO Regulators

Typical Performance Characteristics (Cont.)

= (D 239%ms T £ @sanv 4
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6348ImY 33836mV

1 ~5.00mV B o) = 1,00V = 100mV = 100mV
-9.80mV. +1.24V 0.00v 0.00v

Time (200us/div)
Figure 43. Load Transient Response, | gap =
10 mA to 1 A, Adjustable Version, Vo =12V,
Vin=25V,CH1 =V CH2 =1 4,

v 1754

(D 2398ms T £ @somv A

@

RiE BAME
74817V 86153m\

O 2 _w'owvuv ﬂmg\;a\r *1‘:03‘!‘0\/ J

Time (200us/div)

Figure 44. Load Transient Response, | gpp = 100 mA

to 1.6 A, Adjustable Version, Vo;=12V, V=25V,
CH1=Vgyr CH2 =1 gpp
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D' 583us T £ @5 a

RIGOL sop H 20.0us
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[ 3ee7mv  3c338mv 64387V 5.989V

|
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Figure 45. Line Transient Response, 6 Vto 6.5V,
lLoap = 500 mA, 1.2 V Adjustable version & Vout =5V,
CH1 =V, CH2 = Vy;

1008

7D ss3us T £ D2y &

RIGOL sop H 20.0us
v

&Mz BAME BAf1 BE
ML 3ademv  zaeomy 30260 2497V

1 m50?’2"(\]/4\’8 _KC‘C«.‘V;/D‘J _mg\g}./
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Figure 46. Line Transient Response, 25V to 3V,

I oap = 500 mA, Adjustable Version, Vg =12V,
CH1 =V, CH2 =V,

§ 40951

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.

Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.
All other trademarks mentioned are the property of their respective owners.
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P_17 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

-
=
o~

. . . . N

Application Circuits %
ol
o

I
LTP7790-A o
Vi =6.5V Vour =6.0V =
- _I VIN vouT i > 0
Co R Cour D
VO
&WF ViN o 2000 & TuF 2
SENSE
R2
500

—+__ EN GND S [T Gee
\:‘]’7 g InF

Adjustable Dutput Volltage Application with Adjustable Output Version
LTPT790-A: Veur = 1L.2V*(1+R1/R2)

LTP7790-33
V=5V Vour =3.3V

. 1 t VIN vouT j -
Cu VIN VOuT Cour
&.TuF &TuF
SENSE

OM

_+__ EN GND S5 __|_E$E

v I

Fized Output Voltage, 3.3 ¥

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
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P_18 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators e
=z
o~
o
Tape and Reel Information T
ol
o
REEL DIMENSIONS TAPE DIMENSIONS =
I
»‘ ’« KO |«—P1—»
w)
ole & oo & ¢ ] %
f n
@ @ & { Bo| W =
l V D)
Reel o
Diameter
Cavity — A0 [+—
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
_L W | Overall width of the carrier tape
[T 1 Reel P1 | Pitch between successive cavity centers
T Width (W1)

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

OO 0O OO OO O0OO0 Sprocket Holes
| |
[ [
Q11 Q2 Q11 Q2
N Tl it ﬁ
Q3 | Qi Q3 } Q4 User Direction of Feed
A
Pocket Quadrants
*All dimensions are nominal
Reel Reel .
Device Pa;_:kage Pins | SPQ | Diameter | Width (':3“) (;Bnom) (ﬁom) (rilm) (r\r,1vm) Qlila?irlant
yp (mm) W1 (mm)
LTP7790-xxF8/R10 | DFN3x3 8 |5000 330 125 33 3.3 1.1 8.0 12.0 Q1

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures

]
Linearin and designs are registered trademarks of Linearin Technology Corporation N EAR I N
© Copyright Linearin Technology Corporation. All Rights Reserved

All other trademarks mentioned are the property of their respective owners.
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LTP7790

6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Package Dimension

DFN3x3-8L

A

\

-

it

A 4 U LJ U
s — |7
w RN [ T — — _l. ==
v | |~
— |
v ENINNAHANN
N4 ! N1
Unit: mm
Dimensions In Millimeters
Symbol .
Min Max
A 0.700 0.800
Al 0.000 0.050
A2 0.203REF
b 0.180 0.300
D 2.900 3.100
D1 2.200 2.400
E 2.900 3.100
E1 1.400 1.600
e 0.650BSC
L 0.375 0.575
k 0.200

CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC Handling Procedures.
Linearin and designs are registered trademarks of Linearin Technology Corporation.
© Copyright Linearin Technology Corporation. All Rights Reserved.

All other trademarks mentioned are the property of their respective owners.
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P-20 LTP7790
6.5V, 0.5 A, Ultralow Noise, High PSRR, CMOS LDO Regulators

Important Notice

Linearin is a global fabless semiconductor company specializing in advanced high-performance
high-quality analog/mixed-signal IC products and sensor solutions. The company is devoted to
the innovation of high performance, analog-intensive sensor front-end products and modular
sensor solutions, applied in multi-market of medical & wearable devices, smart home, sensing
of loT, and intelligent industrial &smart factory (industrie 4.0). Linearin’ s product families
include widely-used standard catalog products, solution-based application specific standard
products (ASSPs) and sensor modules that help customers achieve faster time-to-market
products. Go to http://www.linearin.com for a complete list of Linearin product families.

For additional product information, or full datasheet, please contact with the Linearins Sales
Department or Representatives.
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CAUTION: These devices are sensitive to electrostatic discharge; follow proper IC HandlingProcedures

L}
Linearin and designs are registered trademarks of Linearin Technology Corporation. N EAR I N
© Copyright Linearin Technology Corporation. All Rights Reserved

All other trademarks mentioned are the property of their respective owners.
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