r LDK320
,l life.augmented

200 mA high accuracy and high PSRR voltage regulator

Features
Q@ @ * Input voltage from 2.5to 18 V
SOT23.51 SOT-89 *  Very low-dropout voltage (100 mV typ. @ 100 mA load)

*  Low quiescent current (typ. 60 pA, 1 pA in off mode)

+ High PSRR: 88 dB @ 120 Hz

*  Low noise

«  Output voltage tolerance: £ 0.5% @ 25 °C (LDK320A) or + 2% 25 °C

*  Output current up to 200 mA

«  Wide range of output voltages available on request: fixed from 1.2 V to 12 V with

100 mV step and adjustable

LDK320 »  Logic-controlled electronic shutdown
*  Compatible with ceramic capacitor Coyt = 1 uF
*  Current, SOA and thermal protections
*  Available in SOT23-5L and SOT-89 packages
»  Temperature range: -40 °C to 125 °C

Applications
- DSC

. TV

- BD,DVD

+ PC

*  Industrial
Description

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 2.5 V to 18 V, with a typical
dropout voltage of 100 mV.

It is stabilized with a ceramic capacitor on the output.

The very good dynamic characteristic, combined with low drop voltage and low
quiescent current make it suitable for low power battery-powered applications.

The enable logic control function allows the LDK320 to be in shutdown mode by
consuming a total current lower than 1 pA.

This device also includes a short-circuit current limiting, thermal and SOA
protections.
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Diagram
1 Diagram
Figure 1. Block diagram (fixed version)
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Q- Enable
Thermal
Bandgap protection
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limit
GND ?
GIPD030820151330MT
Figure 2. Block diagram (adjustable version)
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Pin configuration

2 Pin configuration

Figure 3. Pin connection (top view)

GND Vin

=i [ ] [ ]

To0 U0

Vou'r GND VIN GND V|N VOUT

EISENE

SOT-89 SOT-89 (D configuration)

SOT23-5L

GIPD030820151343MT

Table 1. Pin description (SOT23-5L)

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)

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)

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
DS11321 - Rev 9 page 3/32
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Typical application

w
3

Typical application

Figure 4. Typical application circuits

Vin o v, Vo Ovour VINO v, Vo OVom
o —{En LDK320 o —|EN LDK320 R,
Cw Cour Cu

= = N Cour
e GND e WF GNp  ADY T e

R,

Vo=V apy (1+R1/R2)
Fixed output voltage version Adjustable output voltage version
GIPD030820151358MT
Note: Adjustable version and enable pin are not available on SOT-89 package.
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Maximum ratings

4 Maximum ratings

Table 4. Absolute maximun ratings

VIN DC input voltage -0.3t020 Y,
Vout DC output voltage -0.3toV,+0.3 \%
VEN Enable input voltage -0.3toV,+0.3 \Y
Vapy ADJ pin voltage -0.3t02 \%
lout Output current Internally limited mA
Pp (" Power dissipation Internally limited mw
Tste Storage temperature range - 65to 150 °C
Top rOa;r)]za;;atingjunction temperature -40t0 125 °c
1. Maximum power dissipation must be calculated by taking into account the package and thermal performance.
Note: 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.

Table 5. Thermal data

Rthia Thermal resistance junction-ambient 160 110 °C/W
Rinuc Thermal resistance junction-case 68 15 °C/W
DS11321 - Rev 9 page 5/32
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Electrical characteristics

5 Electrical characteristics

Ty=25°C, ViN = Voutrinomy + 1V, Cin = Cout = 1 WF, lout = 1 mA, VN = VN, unless otherwise specified.

Table 6. LDK320 electrical characteristics (fixed output version)

ViN

Vour

AVout

AVout

AVout

Vbrop

eN

SVR

Isc

DS11321 - Rev 9
Downloaded from Arrow.com.

Operating input voltage

VouyT accuracy

VouT accuracy, LDK320A

Static line regulation

Static load regulation
(SOT23-5L)

Static load regulation
(SOT-89)

Dropout voltage (")

Output noise voltage

Supply voltage rejection

Quiescent current

Short-circuit current

Ty=25°C
-40°C<Ty<125°C
Ty=25°C
40°C<Ty<125°C
Vour +1VsV|ys18V
lout = 1 mA to 200 mA,
Vours2V

louT = 1 MmA to 200 mA,
Vour>2V

louT =1 MmA to 200 mA,
Vours2V

louT =1 mA to 200 mA,
Vour>2V

louT = 100 MA,
Vour=33V

louT =200 mA, Voyt =3.3V
40°C<Ty<125°C

10 Hz to 100 kHz,

louT = 10 mA

f=120 Hz, loyt = 10 mA,
Vour=3.3V

f=1kHz loyt = 10 mA,
Vour=3.3V

f=10 kHz, loyt= 10 mA
Vour =33V

Vour +1VV|y 18V,
lout = 0 mA,

-40°C < T, < 125°C

VN = Vout +1 V oyt =200 mA,

-40°C < T ;<125°C

VN input current in OFF mode:
VEN = GND TJ =25°C

R|_=O
R|_=0,V|N=16V

-2
-3
-0.5
-1.5
0.001

10

0.001

10

0.001

100

200

63

88

65

48

60

70

0.2

330
200

2 %
3 %
0.5 %
15 %
0.05 %IV
15 mV
0.003 %/mA
25 mV
0.004 %/mA
350 mV
MVRms/V
dB
90
A
100
1
mA
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Electrical characteristics

ViN=25Vto 18V,

Enable input logic low 0.4
40°C<Ty<125°C
VEN \%
ViN=25Vto18Y,
Enable input logic high 1.2
-40°C<Ty<125°C
IEN Enable pin input current VEN = VIN 0.1 100 nA
Thermal shutdown 160
TsHDN °C
Hysteresis 20
Capacitance (see
Cout Output capacitor Section 6 Typical 1 22 uF
characteristics)

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

Ty=25°C,V|N=2.5V, Ciy = Cout =1 UF, lout = 1 mA, VgN = VN, unless otherwise specified.

DS11321 - Rev 9 page 7/32
Downloaded from ArFrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

m LDK320

Electrical characteristics

Table 7. LDK320 electrical characteristics (ADJ version)

VN Operating input voltage
Adjustable voltage Ty=25°C 1.185
Ty=25°C -2 +2
Adjustable voltage accuracy %
40°C<Ty<125°C 3 +3
VapJ ;
Adjustable voltage, — 95 o
L DK320A Ty=25°C 1.2 \
Adjustable voltage accuracy, Ty=25°C -0.5 +0.5 %
LDK320A 40°C<Ty<125°C -1.5 +1.5
AVout Static line regulation Vout+1VsVpns18V 0.001 0.05 %IV
AVoyuTt Static load regulation louT = 1 mA to 200 mA 0.0002 0.003 %/mA
lout =100 mA, Voyr =3.3V 100
Vprop | Dropout voltage (") louT =200 mA, Voyt=3.3V mv
200 350
40°C<Ty<125°C
eN Output noise voltage 10 Hz to 100 kHz oyt = 10 mA 60 MVRMS
IaDJ Adjust pin current 1 UA
f=120 Hz loyt = 10 mA,
83
Vour = Vaby
f=1kHz loyt = 10 mA,
SVR Supply voltage rejection 73 dB
Vourt = Vapy
f=10 kHz loyt = 10 mA,
58
Vourt = Vapy
Vour +1V<Vn18Y,
lout = 0 mA, 50 90
-40°C<Ty<125°C
ViN=V +1V,
o) Quiescent current IN = Tout PA
lout = 200 MA, 60 100
-40°C<Ty<125°C
VN input current in OFF mode: 0.2 1
VEN=GND, TJ=25 °C ’
R.=0 330
Isc Short-circuit current mA
R.=0,Vn=16V 200
ViN=25Vt0o18Y,
Enable input logic low 0.4
40°C<Ty<125°C
VEN \Y
ViN=25Vto 18V,
Enable input logic high 1.2
-40°C<Ty<125°C
lEN Enable pin input current VEN =VIN 0.1 100 nA
Thermal shutdown 160
TsHDN °C
Hysteresis 20
DS11321 - Rev 9 page 8/32
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Electrical characteristics

Capacitance (see
Cout Output capacitor Section 6 Typical 1 22 uF
characteristics)

DS11321 - Rev 9 page 9/32
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Typical characteristics

6 Typical characteristics

Unless otherwise specified: T, = 25 °C, VN = Voutnom) + 1V, Cin = Cout = 1 WF.

Figure 5. Output voltage vs. temperature (Viy =2.5V, Figure 6. Output voltage vs. temperature (Viy =2.5V,
Vout = Vapy, lout =1 mA) Vourt = VapJ, lout = 200 mA)
1.24 1.24
1.22 122
S 12 s 12
g 118 g 118
1.16 116
1.14 114
-40 -25 0 25 55 85 125 -40 -25 ] 25 55 85 125
Temperature [°C] Temperature [°C]
GIPD040820151207MT GIPD040820151208MT

Figure 7. Output voltage vs. temperature (Viy = 4.3V, i 8. Outout volt ¢ ¢ V=43V
Vour = 3.3V, loyr = 1 mA) igure 8. Output voltage vs. temperature (Viy = 4.3V,

Vout = 3.3V, loyuT = 200 mA)

3.35

3.35

w
@
8

@
@
&

Output Voltage [V]

|

Output Voltage [V]

/

3.29

327 -40 -25 0 25 55 85 125
-40 -25 0 25 55 85 125

Temperature [°C]

Temperature [°C]

GIPD040820151210MT
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Typical characteristics

Figure 9. Line regulation vs. temperature (V|y = 4.3 to Figure 10. Line regulation vs. temperature (Vi = 2.5 to
18V, Vout = 3.3V, lout = 1 mA) 18 V, Vout = Vapy; lout = 1 mA)
03 03
0.25 0.25
3 3
X 02 R 02
5 5
% 018 % 0.15
5 54
14 14
.g 0.1 _2 0.1
- -
0.05 0.05
0 ————————————— 0 o
40 25 0 25 55 85 125 40 25 0 25 55 85 125
Temperature [°C] Temperature [°C]
GIPD040820151211MT GIPD040820151212MT
Figure 11. Load regulation vs. temperature (Viy = 4.3V, Figure 12. Load regulation vs. temperature (Viy=2.5V,
VOUT =33V, |QUT =1 to 200 mA) VOUT = VADJ, IOUT =1 to 200 mA)
0.01 0.005
0.008 0.004
T T
£ S
R =
= 0.006 = 0.003
S 5
k| k|
> >
& o004 ¢ 0002
0.002 0.001
———
0 -40 -25 0 25 55 85 125 0 -40 -25 0 25 55 85 125
Temperature [°C] Temperature [°C]
GIPD040820151213MT GIPD040820151214MT
Figure 13. Enable thresholds vs. temperature
_ Figure 14. Dropout voltage vs. temperature
(lour =1 mA) g P g P
. 300
275
09 ——VENL =——VENH—] =0 /
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Typical characteristics

Figure 15. Quiescent current vs. input voltage

120

(lout =1 mA)

110

100

- T=40°C  [—]

—eT=25°C

90

e T=125°C

80

lq Al

25

Vlll?l [\ *
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Figure 17. Quiescent current vs. output current

(V|N =43 V)

——— T=d0°C

—eT=25°C

e T2125°C

Ig [uA]

100 200
lour [mA]

GIPD040820151219MT

Figure 19. Off-state current vs. temperature

E 3
0 s R o 125
GIPD040820151221MT
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Figure 16. Quiescent current vs. temperature (loyt = 1

Iq [uA]
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——— VIN =43V

e VIN =10V
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Figure 18. Quiescent current vs. temperature
(IOUT =200 mA)

—VIN =4.3V

o 25
Temperature [°C]
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Figure 20. Short-circuit current vs. temperature
(ViNn=4.3V)
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o

25
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Typical characteristics

Figure 21. Dropout voltage vs. lgyT Figure 22. Short-cicuit current vs. drop voltage
500 | 04
= T=-40"C 035
400 -+ =T=25°C [}
s T=125°C 03 \
— 025
> 300 \
% £ 02
g 3
£ w0 — 015
A= ;:—."—/ 01
100 — ‘: =2
72 _':—" 005
=
o 0
1 100 200 0 2 4 6 8 10 2 14 16 18 2
lour [MA] VDROP V]
GIPD040820151223MT GIPD040820151224MT
Figure 23. SVR vs. frequency Figure 24. Output noise spectral density
T=25°C, loyT =10 mA, for VoyT = 3.3 V then V|N= 3.8 to 4.3 V, for
VouT =VADJ then VN =2.5t0 3V Vin=Vourt1V, lour =10 mA, Cy = Cour=1u F, T=25°C
100 20
90
80 ——— —vouts33v === Vout=vadj  [T]
e —eee Vourvad) 1 Hil
o S — —vout=33V  [[]]]
T = L
g 60 E’ a
X so0 - g 10
% ~ 2
3,
20 < - = |/
S [
30 3
5
20 .\‘ls\
10 o Sraa H NAA
*1o0 1000 10000 100000 ®os 1000 1000.0 10000.0 100000.0
Frequency [Hz] Frequency [Hz]
GIPD040820151225MT GIPD040820151226MT
Figure 25. Stability plan (Voyt = 3.3 V) Figure 26. Stability plan (VoyTt = VapJ)
loyr from 10 mA to 0.2 A for Viy=4.3 V, loyr = 0.18 A for Viy= 18 V, Cy= 1 pF, T=25°C lour from 10 mA to 0.2 A for Vin = 2.5V, lour = 0.18 A for Viy =18 V, Cn=1 pF, T =25 °C
g o
z N
< I
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Typical characteristics

Figure 27. Startup with enable (Voyt =3.3V) Figure 28. Startup with enable (Voyut = VapJ)
VIN =4.3V, VEN = from 0 to Vin, IOUT =200 mA, CIN = COUT = 1 uF trise = tfall = 1 us VIN = 18V, VEN = from 0 to Vin, louT =200 mA, C|N = CoUT =1 WF trise = tfg|| = 1 us
R e - Ch1=Vgy 0%
} = ; o e — =
Ch2=Voy, | i \ © Ch2=Vgyr //W \
-zwm-l MO ys00m ‘-.«, A‘nsv (me» /v )[[soopmiany |n-w-‘ ‘oonapt
- 1oviaw 140 8y so0m - e 1somv o Average 10 [ - sovaw 140 Ay so0m - en v LV |[ 100w 1omsn 1ot
T e vom 57 ncan ool | @ soomvan M0 Bsoom || @@ Low ;n:’:v :.;:’M =
= e o e vl (@ st : Adto February 10,2015 173607
GIPD040820151229MT GIPD040820151230MT
Figure 29. Turn-on time (Voyt =3.3V) Figure 30. Turn-on time (vouT = VapJ)
VIN = VEN = from 0 to 4.3 V, IouT = 200 mA, C|N = CoUT = 1 WF, Trise = 1 ps VIN = VEN =from 0 to 18 V, IouT = 200 mA VOUT = VREF. CIN = COUT = 1 WF Trise =5 s
! E lchi=v,, ’ — ]
e LR SRR e { D \ ,,,,, o DN S T PG | == S
o1=Viy e = 5
/ \ - + £
/ i \ Ch2=Vgyr ’ i \
9 Ch2=V,r / i \ E Ml N
AT A= ‘F:“ = Snn i l{g;g e ’ l'f“—l{g_:':;. -
s P - Ave_romary 2
GIPD040820151231MT GIPD040820151232MT
Figure 31. Line transient (Voyt = 3.3 V, rise) Figure 32. Line transient (Voyt = 3.3V, fall)
VIN = VEN =from 4.3t0 8.3 V, loyT = 10 mA, CIN = COUT = 1 F Trise = 5 s VIN = VEN = from 4.3 t0 8.3V, loyT =10 mA, C|N = CoUT =1 WF Tfall =5 us
] ) E
lch1=Vyy ! ; Ch1=Vyy ‘6 7
—— - i i
£ i
S M, ﬂwmw.\\wv\wwwmmw.wwwz
Ch2=Voyy M l“ “."\y‘"w"-' s £
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e “:: s [ — et ‘m =5 :::::; [t (e ] :-:‘.m s et
@ e P S — ey e a2
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Typical characteristics

Figure 33. Load transient (Voyt = 3.3 V, rise)

VIN =VEN =4.3V, loyT = from 1 to 200 mA, CIN = COUT = 1 UF Trise =5 Us
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Figure 34. Load transient (VoyT = VapyJ, fall)

VIN = VEN = 2.5V, loyT = from 1 to 200 mA, C|N = COUT = 1 UF Trise - Tfall =5 Hs
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Package information

7 Package information

In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product
status are available at: www.st.com. ECOPACK is an ST trademark.

71 SOT23-5L package information

Figure 35. SOT23-5L package outline (option A)

SIDE VIEW i
i (0.25
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SOT23-5L package information

Table 8. SOT23-5L mechanical data (option A)

Dimensions (mm)

A - -

1.25
A1 0.04 - 0.10
A2 1.00 1.10 1.20
b 0.33 - 0.41
b1 0.32 0.35 0.38
c 0.15 - 0.19
c1 0.14 0.15 0.16
D 2.82 2.92 3.02
2.60 2.80 3.00
E1 1.50 1.60 1.70
e 0.95BSC
el 1.90 BSC
L 0.30 - 0.60
S} 0° 8°
DS11321 - Rev 9 page 17/32
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SOT23-5L package information

7.2 SOT23-5L package information

Figure 36. SOT23-5L package outline (option B)
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SOT23-5L package information

Table 9. SOT23-5L package mechanical data (option B)

] i ]

A 0.90 1.45
A1 0 0.15
A2 0.90 1.30
b 0.30 0.50
c 0.14 0.20
c1 0.14 0.15 0.16
D 2.90 BSC
2.80 BSC

E1 1.60 BSC
e 0.95BSC

el 1.90 BSC
L 0.30 0.55
L2 0.25
N 5

0° 8°
Tolerance

aaa 0.15

bbb 0.20

cce 0.10

ddd 0.20

eee 0.08

Figure 37. SOT23-5L recommended footprint

N }
T 1.20
3.50 2.30 1* 1.10

I

L

Note: Dimensions are in mm
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SOT23-5L packing information

7.3 SOT23-5L packing information

Figure 38. SOT23-5L tape and reel outline

Po

H °0®c®n ol

Ko Ao P

Note: Drawing not in scale

Table 10. SOT23-5L tape and reel mechanical data

“““

A 180
Cc 12.8 13.0 13.2
D 20.2
N 60
T 14.4
Ao 3.13 3.23 3.33
Bo 3.07 3.17 3.27
Ko 1.27 1.37 1.47
Po 3.9 4.0 41
P 3.9 4.0 41
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SOT-89 package information

7.4 SOT-89 package information

Figure 39. SOT-89 package outline
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SOT-89 package information

Table 11. SOT-89 mechanical data

“““
A

1.40 1.60
0.44 0.56
B1 0.36 0.48
c 0.35 0.44
C1 0.35 0.44
D 4.40 4.60
D1 1.62 1.83
D3 0.90
E 2.29 2.60
e 1.42 157
el 2.92 3.07
H 3.94 4.25
H1 2.70 3.10
K 1° 8°
L 0.89 1.20
R 0.25
B 90°
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SOT-89 package information

Figure 40. SOT-89 recommended footprint
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SOT-89 packing information

7.5 SOT-89 packing information

Figure 41. SOT-89 carrier tape outline

TOP COVER TAPE
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Figure 42. SOT-89 device orientation
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SOT-89 packing information

Table 12. SOT-89 carrier tape mechanical data

Value Tolerance

Ao 4.91 +0.10
Bo 4.52 +0.10
Ko 1.90 +0.10
F 5.50 +0.10
E 1.75 +0.10
w 12 +0.30
P2 2 +0.10
Po 4 +0.10
P1 8 +0.10
0.30 +0.10
@ 1.55 +0.05
D1 @ 1.60 +0.10
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SOT-89 packing information

Figure 43. SOT-89 reel drawing
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Ordering information

8 Ordering information

Table 13. Order code

SOT-89
SOT23-5L SOT-89 Accuracy (%) Output voltage
(D configuration)
LDK320AM-R ADA 0.5
ADJ
LDK320M-R KAD 2
LDK320AM12R () 0.5
1.2
LDK320M12R () 2
LDK320AM15R () 15A 0.5 1.5
LDK320AM18R () 18A 0.5 18
LDK320M18R K18 2 -
LDK320AM25R 25A 0.5
25
LDK320M25R K25 2
LDK320AM30R 30A 0.5
LDK320ADU30R 30 0.5 3
LDK320M30R K30 2
LDK320AM33R 33A 0.5
LDK320ADU33R 33 0.5 3.3
LDK320M33R K33 2
LDK320AM36R 36A 0.5 3.6
LDK320AM50R 50A 0.5
LDK320ADU50R 50 0.5
5
LDK320AU50R EO 0.5
LDK320M50R K50 2
LDK320AM120R 120A 0.5
LDK320ADU120R A2 0.5 12
LDK320M120R (") 2
1. Available on request.
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Table 14. Document revision history

T S
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10-Nov-2020
12-Nov-2020
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1

First release.

Document status promoted from preliminary data to production data.
Updated title and features in cover page.

Updated Section 8: “Ordering information”.

Minor text changes.

Updated Section 8: "Ordering information".

Minor text changes.

Updated AVoyr test condition in Table 6. LDK320 electrical characteristics (fixed
output version).

Added new order code LDK320AU50R in Table 12. Order code.

Added AVpyT for SOT-89 in Table 6. LDK320 electrical characteristics (fixed output
version).

Updated Figure 2. Block diagram (adjustable version).
Updated Table 12. Order code.
Added new Marking column in Table 13. Order code.

Updated Section 7.2
Added new Section 7.1 SOT23-5L package information
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IMPORTANT NOTICE - READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2022 STMicroelectronics — All rights reserved
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