c:’ LDK320
’l life.augmented

200 mA high accuracy and high PSRR voltage regulator

Datasheet - production data

Applications
bl DSC
e |

bl BD, DVD

SOT23-5L SOT-89 T PC
1  Industrial
Description

Features The LDK320 is a low drop voltage regulator,

which provides a maximum output current of
200 mA from an input voltage in the range of
2.5V to 18V, with a typical dropout voltage of

1 Input voltage from 2.5 to 18 V

1  Very low-dropout voltage (100 mV typ.
@ 100 mA load)

f Low quiescent current %Otogp\r/) 60 €A, 1 ¢A in

off mode) It is stabilized with a ceramic capacitor on the
1 High PSRR: 88 dB@120 Hz output.
T Lownoise . The very good dynamic characteristic, combined
T Output voltage toleranceo: $05% @25°C with low drop voltage and low quiescent current
(LDK320A) or + 2% 25 °C make it suitable for low power battery-powered
1 Output current up to 200 mA applications.
1  Wide range of output voltages available on ) )
request: fixed from 1.2 V to 12 V with The enable logic control function allows the
100 mV step and adjustable LDK320 to be in shutdown mode by consuming a
f  Logic-controlled electronic shutdown total current lower than 1 ¢A
' Compatible with ceramic capacitor This device also includes a short-circuit current
Cour= 1 ¢F limiting, thermal and SOA protections.
1  Current, SOA and thermal protections
T Available in SOT23-5L and SOT-89

packages
I  Temperature range: -40 °C to 125 °C
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LDK320 Diagram
1 Diagram
Figure 1: Block diagram (fixed version)
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Figure 2: Block diagram (adjustable version)
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Pin configuration

LDK320
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Pin configuration

Figure 3: Pin connection (top view)
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Table 1: Pin description (SOT23-5L)
Pin n° Symbol Function
1 IN Input voltage of the LDO
2 GND Common ground
3 EN Enable pin logic input: low = shutdown, high = active
4 ADJ/NC Adjustable pin on ADJ version, not connected on fixed version
5 ouT Output voltage of the LDO
Table 2: Pin description (SOT-89)
Pin n° Symbol Function
1 ouT Output voltage of the LDO
2 GND Common ground
3 IN Input voltage of the LDO
TAB GND Common ground
Table 3: Pin description (SOT-89, D configuration)
Pin n° Symbol Function
1 GND Common ground
2 IN Input voltage of the LDO
3 ouT Output voltage of the LDO
TAB IN Input voltage of the LDO

3
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Typical application
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Typical application

Figure 4: Typical application circuits
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Adjustable version and enable pin are not available on SOT-89 package.
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Maximum ratings

LDK320
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Maximum ratings

Table 4: Absolute maximun ratings

Symbol Parameter Value Unit
ViN DC input voltage -0.3t0 20 \%
Vour DC output voltage -0.3toVi+0.3 \%
VEN Enable input voltage -0.3toVi+0.3 \%
VabJ ADJ pin voltage -03t02 \%
lout Output current Internally limited mA
Po® Power dissipation Internally limited mw
Tste Storage temperature range - 65 to 150 °C
Top Operating junction temperature range -40to 125 °C

Notes:

MMaximum power dissipation must be calculated by taking into account the package and thermal performance.

Table 5: Thermal data

Absolute maximum ratings are those values beyond which damage to the device
may occur. Functional operation under these conditions is not implied. All values
are referred to GND.

Symbol Parameter SOT23-5L SOT-89 Unit
Rihaa Thermal resistance junction-ambient 160 110 °C/W
Rihac Thermal resistance junction-case 68 15 °C/W
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Electrical characteristics
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Electrical characteristics

T3=25°C,Vin=Vourtnom) + LV, Cn=Cout= 1 awi=,1 mA, Ven = VN, Unless
otherwise specified.

Table 6: LDK320 electrical characteristics (fixed output version)

Symbol Parameter Test conditions Min. | Typ. | Max. Unit
Vin Operating input 25 18 Vv
voltage
Ts=25°C -2 2 %
Vour accuracy
-40°C<Ty<125°C -3 3 %
Vout
Vour accuracy, | T =25°C 0.5 05 | %
LDK320A -40 °C < T3 < 125 °C -15 15 %
Static line
Vour regulation Vour +1VViN18YV 0.001 | 0.05 %IV
V. Static load lout = 1MA to 200 mA 0.001 | 0.003 | %/mA
OUT | regulation our = : : 0
lout = 100 mA, Voutr = 3.3V 100
Dropout voltage
Vorop | () lour =200 mMA, V=33V 200 350 v
m
40°C<Ty<125°C
Output noise 10 Hz to 100 kHz
e 63 € /V
N voltage louT = 10 mA Vaus
f=120 Hz,
lout =10 mA 88
Vour =33V
S | | f=1kHz
upply voltage _
SVR rejection lout = 10 mA 65 dB
Vour =3.3V
f=10kHz,
lout=10 mA 48
Vour =3.3V
Vout +1 V
Vin 18 V 60 90
lout = 0 MA,
-40°C<Ty<125°C
lo Quiescent current | vy = Vout +1 V A
lout = 200 MA, 70 100
-40°C<Ty<125°C
Vin input current in OFF mode: 0.2 1
Ven =Gnp Ta =25 °C ’
RL=0 330
| Short-circuit ~ mA
sc current R.=0,
200
Vin=16V

DoclD028460 Rev 3 7/26




Electrical characteristics LDK320
Symbol Parameter Test conditions Min. | Typ. | Max. Unit
Enable input logic | Vn=2.5Vt0 18V 04
low -40 °C < T;< 125 °C '

Ven \%
Enable input logic | Vn=2.5Vt0 18V 1o
high -40°C<Ty<125°C '
Enable pin input _
len current Ven = Vin 0.1 100 nA
Thermal 160
Teuon | Shutdown °C
Hysteresis 20
Capacitance
Coutr | Output capacitor | (see Section 6: "Typical 1 22 uF
characteristics")
Notes:

8/26

(Dropout voltage is the input-to-output voltage difference at which the output voltage is 100 mV below its nominal

value.
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Electrical characteristics
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T1=25°C,Vin=25V,Cn=Coutr= 1 au=,1mA, Vexn = Vi, unless otherwise
specified.

Table 7: LDK320 electrical characteristics (ADJ version)

Symbol Parameter Test conditions Min. | Typ. Max. | Unit
VIN Operating input voltage 2.5 18 \%
Adjustable voltage T;=25°C 1.185 \%
Adjustable voltage T,=25°C -2 +2 %
accuracy 40°C<T;<125°C -3 +3
Vapy Adjustable voltage o
LDK320A T;=25°C 1.2 \%
Adjustable voltage T,=25°C 05 +0.5 %
accuracy, LDK320A 40 °C < T, <125 °C -1.5 +1.5
m\eur | Static line regulation Vour+ 1 WOO1% V 0.001 | 0.05 | %/V
p\bur | Static load regulation lout =1 mA to 200 mA 0.0002 | 0.003 | %/mA
lout =100 mA 100
Vour=3.3V
Vporop | Dropout voltage @ lout = 200 MA mv
Vour=3.3V 200 350
40°C<Ty3<125°C
e Output noise voltage 10 Hz to 100 kHz 60 e W
N P g loutr =10 mA MS
laDa Adjust pin current 1 e A
f=120 Hz
lout = 10 mA, 83
Vout = Vabs
f=1kHz
SVR Supply voltage rejection | lout =10 mA 73 dB
Vout = Vapj
f=10kHz
loutr = 10 mA 58

Vout = Vabs

Vour+1l Vmn® %8 V
loutr = 0 mA 50 90
-40°C<Ty<125°C

ViN=Vour+1V
lo Quiescent current lout =200 mA 60 100 €A
40 °C<Ty<125°C

Vin input current in OFF
mode: Ven = GND 0.2 1

T;=25°C
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Electrical characteristics LDK320
Symbol Parameter Test conditions Min. | Typ. Max. | Unit
R.=0 330
Isc Short-circuit current RL =0, mA
200
Vin=16V
. . Vin=25Vto18V
Enable input logic low 0.4
-40°C<Ty3<125°C
Ven \%
Enable input logic high | "~ 22 V1018V 1.2
P g g -40°C<Ty3<125°C '
len Enable pin input current | Ven = Vin 0.1 100 nA
Thermal shutdown 160
TsHon ) °C
Hysteresis 20
Capacitance
Cout | Output capacitor (see Section 6: "Typical 1 22 e F
characteristics")
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LDK320

Typical characteristics

6 Typical characteristics

Unless otherwise specified: T =25 °C, Vin = Voutnomy + 1V, Cin=Cour= 1 ¢ F.

Figure 5: Output voltage vs temperature
(Vin =2.5V, Vour = Vaby, lout =1 mA)
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Figure 6: Output voltage vs temperature
(Vin=2.5V, Vour = Vapy, lour = 200 mA)
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Figure 7: Output voltage vs temperature
(Vin=4.3V, Vour =3.3V, lout =1 mA)

335

w
'w
&

Outputvoltag [V]

w
1=

329

-40 =25 0 25 55 85 125
Temperatue [C]

GIPD040820151209MT

Figure 8: Output voltage vs temperature
(Vin=4.3V, Vour =3.3V, lour =200 mA)
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Typical characteristics

LDK320

Figure 9: Line regulation vs temperature
(Vin=4.3t0 18V, Vour = 3.3V, lout =1 mA)
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Figure 10: Line regulation vs temperature
(Vin=2.510 18 V, Vour = Vapy, loutr =1 mA)
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Figure 11: Load regulation vs temperature
(Vin=4.3V, Vour =3.3V, lour = 1to 200 mA)
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Figure 12: Load regulation vs temperature
(Vin=2.5V, Vout = Vapy, lour =1 to 200 mA)
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Figure 13: Enable thresholds vs temperature

Figure 14: Dropout voltage vs temperature
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LDK320 Typical characteristics
Figure 15: Quiescent current vs input voltage Figure 16: Quiescent current vs temperature
(lout =1 mA) (lout =1 mA)
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Figure 17: Quiescent current vs output current
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Figure 18: Quiescent current vs temperature
(lout = 200 mA)
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Figure 19: Off-state current vs temperature

Figure 20: Short-circuit current vs temperature

Vn=4.3V)
5 ¢
" _uo) 03
N R : S
Temperature [°C]
GIPD040820151221MT GIPD040820151222MT
‘Yl DoclD028460 Rev 3 13/26




Typical characteristics

LDK320

Figure 21: Dro

pout voltage vs lour

Figure 22: Short-cicuit current vs drop voltage
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Figure 23: SVR vs frequency Figure 24: Output noise spectral density
T = 25 °C, IoyT =10 mA, for VouT = 3.3 V then VIN= 3.8 to 4.3V, for
VOUT = VADJ then VIN = 2.5t0 3 V Vin = Vour+1 V, Ioyr =10 MA, Ciy = Coyr = 14 F, T = 25 °C
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Figure 25: Stabi

Ioyr from 10 mA to 0.2 A for Vi = 4.3

lity plan (Vout = 3.3 V)

V, Ioyr= 0.18 A for Viy =18 V, Cjy = 1 pF, T = 25 °C

Figure 26: Stability plan (Vout = Vaby)

Toyr from 10 MA to 0.2 A for Vyy = 2.5V, Toyr = 0.18 A for Vi = 18V, Cy=1 pF, T = 25 °C
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Typical characteristics

LDK320
Figure 27: Startup with enable (Vour = 3.3 V) Figure 28: Startup with enable (Vour = Vabi)

VIN =4.3V, VEN = from 0 to Vin, IOUT = 200 mA, CIN = COUT = 1 F trise = tfall = 1 us VIN =18V, VEN = from 0 to Vin, louT =200 mA, C|N = CouT =1 WF trise = tfg)| = 1 ps
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Figure 29: Turn-on time (Vour = 3.3 V) Figure 30: Turn-on time (Vout = VabJ)

Figure 31: Line transient (Vout = 3.3V, rise) Figure 32: Line transient (Vour = 3.3V, fall)
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