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LD3985 series

Ultra low drop-low noise bicmos voltage
regulators low ESR capacitors compatible

Feature summary

m Input voltage from 2.5V to 6V
m Stable with low ESR ceramic capacitors

m Ultra low dropout voltage (100mV typ. at
150mA load, 0.4mV typ. at 1mA load)

m Very low quiescent current (85pA typ. at no
load, 170pA typ. at 150mA load; max 1.5pA in
OFF mode)

m Guaranteed output current up to 150mA

m Wide range of output voltage: 1.2V; 1.22V;
1.25V;1.35V; 1.5V; 1.8V;2V;2.1V;2.2V; 2.4V,
2.5V; 2.6V; 2.7V; 2.8V; 2.85V; 2.9V; 3V; 3.1V;
3.2V; 3.3V; 4.4V; 4.7V; 4.8V; 4.9V, 5V

m Fast turn-on time: typ. 200ps
[Co=1pF, Cgyp= 10nF and Ip=1mA]

m Logic-controlled electronic shutdown
Internal current and thermal limit

m Output low noise voltage 30puVgyg over 10Hz
to 100KHz

m S.V.R. of 60dB at 1KHz, 50dB at 10KHz
m Temperature range: -40°C to 125°C

Description
The LD3985 provides up to 150mA, from 2.5V to
Schematic diagram
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Flip-Chip

(1.57x1.22) SOT23-5L

TSOT23-5L

6V input voltage.

The ultra low drop-voltage, low quiescent current
and low noise make it suitable for low power
applications and in battery powered systems.
Regulator ground current increases only slightly
in dropout, further prolonging the battery life.
Power supply rejection is better than 60 dB at low
frequencies and starts to roll off at 10KHz. High
power supply rejection is maintained down to low
input voltage levels common to battery operated
circuits. Shutdown Logic Control function is
available, this means that when the device is used
as local regulator, it is possible to put a part of the
board in standby, decreasing the total power
consumption. The LD3985 is designed to work
with low ESR ceramic capacitors. Typical
applications are in mobile phone and similar
battery powered wireless systems.
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LD3985 series Pin configuration

1 Pin configuration

Figure 1. Pin connections (top view for SOT and TSOT, top through view for DFN6)

Vour BYPASS
[5] [<]
0 & O . : :
Vin GND INHIBIT €S15390
CS15440
SOT23-5L/TSOT23-5L Flip-Chip
Table 1. Pin description
Pin N*for | po Ne for
SOT23-5L/ Flio-Chi Symbol Name and function
TSoT23-5L | ' PP
1 1 V, Input Voltage of the LDO
2 5 GND Common Ground
3 6 Vv Inhibit Input Voltage: ON MODE when V |y = 1.2V, OFF MODE when
INH Vinn 0.4V (Do not leave floating, not internally pulled down/up)
4 4 BYPASS Bypass Pin: Connect an external capacitor (usually 10nF) to minimize
noise voltage
5 3 Vo Output Voltage of the LDO

3

3/20




Typical application

LD3985 series

2 Typical application
Figure 2. Typical application circuit
v, . IN ouT Vo
INH
GND BYPASS
Ci1uF Co 1uF
ON Cevp10nF
OFIFI
— CS14830
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LD3985 series Maximum ratings

3 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
v, DC Input voltage -0.3to6 (M %
Vo DC Output voltage -0.3 to V+0.3 \
VINH INHIBIT Input voltage -0.3 to V+0.3 \
lo Output current Internally limited
Pp Power dissipation Internally limited
Tsta Storage temperature range -65 to 150 °C
Top Operating junction temperature range -40to 125 °C

1. The input pin is able to withstand non repetitive spike of 6.5V for 200ms.

Note: Absolute Maximum Ratings are those values beyond which damage to the device may
occur. Functional operation under these condition is not implied.

Table 3. Thermal data

SOT23-5L/ . . .
Symbol Parameter TSOT23 Flip-Chip Unit
Rinuc Thermal resistance junction-case 81 °C/W
Rina Thermal resistance junction-ambient 255 170 °C/W
IS7i 5/20




Electrical characteristics

LD3985 series

4 Electrical characteristics
Table 4.  Electrical characteristics for LD3985 (T, = 25°C, V| = Vonowm) +0.5V, C| = 1uF,
Cgyp = 10nF, Ig = TmA, V|yy = 1.4V, unless otherwise specified)
Symbol Parameter Test conditions Min. | Typ. | Max. Unit
V, Operating input voltage 25 6 \
lo=1mA -50 50
Vo | Output voltage < 2.5V mV
T,=-40t0 125°C -75 75
lo=1mA -2 2 o
Vo | Output voltage > 2.5V v 7o Of
T,=-40to0 125°C -3 3 O(NOM)
V| = VO(NOM) +0.5t06V 0.1 0.1
AVg |Line regulation (Note: 1) | Ty=-4010125°C %IV
Vo = 4.7 to 5V -0.19 0.19
: lo=1mAto 150mA, Vg < 2.5V o
AV | Load regulation T = -40 to 125°C 0.002 | 0.008 | %/mA
lo=1mAto 150mA, Vg > 2.5V
T = -40 to 125°C (for Flip-Chip) 0.0004 1 0.002
AVgp | Load regulation %/mA
lo=1mAto 150mA, T,= -40 to 125°C 00025 | 0.005
(for SOT23-5L/TSOT23-5L), Vo = 2.5V ' '
. . V| = VO(NOM) +1 V, |o = 150mA,
AVg | Output AC Line regulation o= tr = 301 1.5 mVpp
lo=0 85
Quiescent current lo =0, Ty=-40t0 125°C 150
ON MODE: VINH =1.2V IO =0to 150mA 170 A
| M
@ lo=0to 150mA, T =-40 to 125°C 250
0.003
OFF MODE: V|yy = 0.4V
T,=-40t0 125°C 1.5
lo=1mA 0.4
lo=1mA, T = -40 to 125°C 2
lo = 50mA 20
lo =50mA, T,=-40to 125°C 35
Vprop | Dropout voltage (Note: 1) mV
lo = 100mA 45
lo =100mA, T j=-40to 125°C 70
lo = 150mA 60
lo = 150mA, Tj=-40to 125°C 100
Isc | Short circuit current R =0 600 mA
V| = VO(NOM)+0‘25V =+ f=1KHz 60
SVR | Supply voltage rejection | VgippLg = 0.1V, o= 50mA dB
Vomom) < 2.5V, V=255V |f=10KHz 50
lopky | Peak output current Vo 2 Vonowmy - 5% 300 550 mA
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LD3985 series Electrical characteristics

Table 4.  Electrical characteristics for LD3985 (T, = 25°C, V| = Vonowm) +0.5V, C; = 1uF,
Cgyp = 10nF, Ig = TmA, V|yy = 1.4V, unless otherwise specified)

Symbol Parameter Test conditions Min. | Typ. | Max. Unit
Inhibit input logic low 0.4
VINH V=25V to 6V, Tj=-40to 125°C \Y
Inhibit input logic high 1.2
ing | Inhibit input current VinH = 0.4V, V=6V +1 nA
eN Output noise voltage By = 10 Hz to 100 KHz, Cq = 1pF 30 MVRMS
ton | Turn On time (Note 4) Cgyp=10nF 100 250 ps
Tshupn | Thermal shutdown Note 5 160 °C
Capacitance (Note 6) 1 22 uF
Co |Output capacitor
ESR 5 5000 mQ

~\

Note: For VO(NOM) <2V, V/ =25V
2 For VO(NOM)= 125\/, V/=25V

3 Dropout voltage is the input-to-output voltage difference at which the output voltage is
100mV below its nominal value. This specification does not apply for input voltages below
2.5V.

4  Turn-on time is time measured between the enable input just exceeding Vg High Value
and the output voltage just reaching 95% of its nominal value

5 Typical thermal protection hysteresis is 20°C

6 The minimum capacitor value is 1uF, anyway the LD3985 is still stable if the compensation
capacitor has a 30% tolerance in all temperature range.
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Typical performance characteristics

LD3985 series

5

Typical performance characteristics

(TJ = 25°C, V| = VO(NOM) +0.5V, C| = CO = 1[,IF, CBYP = 10nF, |o = 1mA, V|NH = 14V, unless

otherwise specified)

Figure 3. Output voltage vs temperature Figure 4. Output voltage vs temperature
CS14900 CS14920
Vo (V) Vo (V)
1.39 2.925
1.38 2.90
1.37 2.875
1.36 2.85
1.35 2.825
///
1.34 2.80 —
— \
1.33 2.775
Vi =2.5V V) =3.2V
1.32 VSHDN:1~4V 2.75 VSHDN:1~4V
1.31 lo=1mA 2.725 lOT mA‘
1.30 ‘ ‘ 2.70
-50 0 50 100 T,(°C) -50 0 50 100 Ts(°C)
Figure 5. Output voltage vs temperature Figure 6. Shutdown voltage vs temperature
v CS14930 CS14940
o (V) Vsu(V) Vo=1.35V
3.425 . lo=10mA
3.40 '
3.375 .
3.35
3.325 0.9
3.30 Vi =6V
T 0.7 \\
3.275 ~—
Vi=3.8V I N e
3.25 Vspon = 1.4V 0.5 — ~
lo=1mA '
3.225 o= M Vv, =2.5V Tr—
3.20 ‘ ‘ 0.3 .
-50 0 50 100 Ts(°C) -50 0 50 100 T(°C)
Figure 7. Shutdown voltage vs temperature Figure 8. Line regulation vs temperature
€S14350 Line €S14960
Vsu(V) Vo=3.3V (%/V) Vi=2.5V to 6V
0.075 Vsrpy = 1.4V
lo=10mA SHDN
lo=1mA
13 0.075 o= M
. 0.05
0.025
0.9 0
Vi=ev -0.025
] —
' ~— -0.05
- T~ -0.075
V,=3.8V -0.1
0.3 -0.125
-50 0 50 100 T(°C) -50 0 50 100 T (°C)
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LD3985 series Typical performance characteristics
Figure 9. Line regulation vs temperature Figure 10. Line regulation vs temperature
Line €S14970 Line €514980
(%/V) Vi=3.2V to BV (%/V) V,=3.8V fo BV
0.075 |—— Veuon =1.4V ] 0.075—— Veupy =1.4V e
|o:1 mA |o:1 mA
0.075 0.075
0.05 0.05
0.025 0.025
—
0 0
-0.025 -0.025
-0.05 -0.05
-0.075 -0.075
-0.1 -0.1
-0.125 -0.125
-50 0 50 100 T(°C) -50 0 50 100 T(°C)
Figure 11. Load regulation vs temperature Figure 12. Load regulation vs temperature
Load CS14990 Load €S15010
(%/mA) (%,/mA)
V) =2.5V Vv =3.2V
0.005 Vsuon =1.4V 0.005 Vsppn =1.4V
lo=1mA to 150mA lo=1mA to 150mA
0.0025 0.0025
0 0
-0.0025 | [ —r—— -0.0025
—
-0.005 -0.005
~0.0075 -0.0075
- 0 50 100 Ti(°C) -50 0 50 100 T,(°C)
Figure 13. Load regulation vs temperature Figure 14. Quiescent current vs temperature
Load €S15030 CS15050
(%/mA) lq(1A)
Vv, =3.8V Vp=1.35V
0.005 VSHDN =1.4V 250 V\ =2.5V
|0:1I’T1A to 150mA |O:150mA VSHDN:1~4V
0.0025 200
0 150
-0.0025 100
\\\
-0.005 50
|o =0
-0.0075 0
-50 0 50 100 Ts(°C) -50 0 50 100 Ts(°C)
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Typical performance characteristics LD3985 series

Figure 15. Quiescent current vs temperature Figure 16. Quiescent current vs temperature

CS15060 CS15070
lq (1A) lq(uA)
Vo=1.35V 225
250 =
Vi=ev 200
lo=150mA | Vsmon=1.4V
200 175 —
L 150
[
150 125 //
100
100 75
I T,=25°C
0 50 Vv, =2.5V
25 VSHDN:1'4V
|0:O ‘ ‘
0 0
-50 0 50 100 T,(°C) 0 30 60 90 120 lo(mA)
Figure 17. Supply voltage rejection vs Figure 18. Load transient response
frequency
SVR(dB) CS15080 Tek S 1.00M5/[s 8954 Acgs ,
90
80
70
60
50 TN TUUU TR U JOUN VU SOUTE TOUUR SO
S v
40 ‘—"WM
30 . . ;
Vo=1.35V . e TS S
20 V,=2.45V fo 2.65V
10 VSHDN:1'4V . . 4
0 lo =50mA IRl 20.0mv ChZ 100mvVQ M50.0ls Ch2 F 3z
0.1 2.1 4.1 6.1 8.1 f(KHz) V|=3.2V, Ip=1to 150mA, Rise-Fall time = 1usec
Figure 19. Line transient response Figure 20. Start-Up
Tek 50.0k3/§ 825 Acgs . Tek 2.50M5/rs 958 Acqs .

V,=3.8V t0 4.4V, T, = 25°C, I = 150mA, C; = Cg = 1uF V,= 3.3V, Ig= 1mA, C, = Cg = 14F (cer), Cgyp = 10nF,
(X7R), Cgyp = 10nF, Rise-Fall time = 1usec, Vo =2.7V T,=20ns, Vg =2.8V
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LD3985 series

Typical performance characteristics

Figure 21. Turn-Off

Tek10.0k5/? 10 Acgs
[

\W-...
Wik S00mv  CRZ S00mv  Ms.00ms Ch2\  520mV

V=3.3V, Ig =1mA, C, = Co = 1mF (cer), Cgyp = 10nF,
Tf =20ns, VO =2.8V
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Package mechanical data

LD3985 series

6
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Package mechanical data

In order to meet environmental requirements, ST offers these devices in ECOPACK®
packages. These packages have a Lead-free second level interconnect. The category of
second Level Interconnect is marked on the package and on the inner box label, in
compliance with JEDEC Standard JESD97. The maximum ratings related to soldering
conditions are also marked on the inner box label. ECOPACK is an ST trademark.
ECOPACK specifications are available at: www.st.com.
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LD3985 series Package mechanical data

SOT23-5L MECHANICAL DATA

mm. mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 0.90 1.45 35.4 57.1
A1 0.00 0.10 0.0 3.9
A2 0.90 1.30 35.4 51.2
b 0.35 0.50 13.7 19.7
C 0.09 0.20 3.5 7.8
D 2.80 3.00 110.2 118.1
E 1.50 1.75 59.0 68.8
e 0.95 37.4
H 2.60 3.00 102.3 118.1
L 0.10 0.60 3.9 23.6
| | |
| | | /
T ]I = <
| ]

e 7049676C
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Package mechanical data

LD3985 series

TSOT23-5L MECHANICAL DATA
mm. mils
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 1.1 43.3
Al 0 0.1 3.9
A2 0.7 1.0 27.6 39.4
b 0.3 0.5 11.8 19.7
C 0.08 0.2 3.1 7.9
D 2.9 114.2
E 2.8 110.2
E1 1.6 63.0
e 0.95 37.4
el 1.9 74.8
L 0.3 0.6 11.8 23.6
- A > - e >
<£ - > € >
A
A1 i
E1 |E
Y
A
L Y
A2 A b
- L >
7282780B
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LD3985 series

Package mechanical data

DFN6 (3x3) MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 0.80 0.90 1.00 0.031 0.035 0.039
A1 0 0.02 0.05 0 0.001 0.002
A3 0.20 0.008
b 0.23 0.30 0.38 0.009 0.012 0.015
D 2.90 3.00 3.10 0.114 0.118 0.122
D2 2.23 2.38 2.48 0.088 0.094 0.098
E 2.90 3.00 3.10 0.114 0.118 0.122
E2 1.50 1.65 1.75 0.059 0.065 0.069
e 0.95 0.037
L 0.30 0.40 0.50 0.012 0.016 0.020
BOTTOM VIEW
D2
7 2 3
PIN 7 1D \ U\J | | EXPOSED PAD
N
— - !7 - —"/7 - — E2
-
Hﬂ m mﬁ [ (6x)
R
- b
\
i 1 43
) ‘ |
‘ * — :71 SEATING PLANE
AI‘T :
A]0.08[C} |
ILEADS COPLANARITY i
- _ L -1 F
| ]
‘ E/2
w : |
PIN 1 1D/ L
T e 7946637A
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Package mechanical data

LD3985 series

Tape & Reel SOT23-xL MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 180 7.086
C 12.8 13.0 13.2 0.504 0.512 0.519
D 20.2 0.795
N 60 2.362
T 14.4 0.567
Ao 3.13 3.23 3.33 0.123 0.127 0.131
Bo 3.07 3.17 3.27 0.120 0.124 0.128
Ko 1.27 1.37 1.47 0.050 0.054 0.0.58
Po 3.9 4.0 4.1 0.153 0.157 0.161
P 3.9 4.0 41 0.153 0.157 0.161
Y o
N
A
i ]
Po
Bo
5 s [ ) 0 M 7
Ko | | Ao | P
Note: Drawing not in scale
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LD3985 series Package mechanical data

Tape & Reel QFNxx/DFNxx (3x3) MECHANICAL DATA
mm. inch
DIM.
MIN. TYP MAX. MIN. TYP. MAX.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 18.4 0.724
Ao 3.3 0.130
Bo 3.3 0.130
Ko 1.1 0.043
Po 4 0.157
P 8 0.315
Y _
N
Y
Y
A
i
A
i I
Po
Bo B '
" EODD 5057
A —
- Ko s Ao _ - P
Note: Drawing not in scale
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Order codes LD3985 series

7 Order codes

Table 5. Order codes

Part number

SOT23-5L TSOT23-5L Flip-Chip Output voltage

LD3985M12R (V) LD3985G12R (1) LD3985J12R (1) 1.20V
LD3985M122R LD3985G122R () LD3985J122R 122V
LD3985M125R (1) LD3985G125R (1) LD3985J125R 1.25V
LD3985M135R (1) LD3985G135R () LD3985J135R 1.35V
LD3985M15R LD3985G15R (1) LD3985J15R (1) 15V
LD3985M18R LD3985G18R LD3985J18R 1.8V
LD3985M20R () LD3985G20R (1) LD3985J20R (1) 2.0V
LD3985M21R (V) LD3985G21R (1) LD3985J21R () 21V
LD3985M22R () LD3985G22R (1) LD3985J22R (1) 22V
LD3985M24R (V) LD3985G24R (1) LD3985J24R 2.4V
LD3985M25R LD3985G25R LD3985J25R 25V
LD3985M26R (1) LD3985G26R (1) LD3985J26R 2.6V
LD3985M27R LD3985G27R LD3985J27R 2.7V
LD3985M28R (1) LD3985G28R (1) LD3985J28R 2.8V
LD3985M285R (1) LD3985G285R (1) LD3985J285R (1) 2.85V
LD3985M29R LD3985G29R LD3985J29R 29V
LD3985M30R (1) LD3985G30R (1) LD3985J30R 3.0V
LD3985G31R (1) LD3985J31R 3.1V

LD3985M32R (1) LD3985G32R (1) LD3985J32R (*) 32V
LD3985M33R LD3985G33R (1) LD3985J33R 3.3V
LD3985M44R (V) LD3985G44R (1) LD3985J44R (1) 4.4V
LD3985M47R LD3985G47R (1) LD3985J47R 47V
LD3985M48R () LD3985G48R (1) LD3985J48R 48V
LD3985M49R () LD3985G49R (1) LD3985J49R (1) 4.9V
LD3985M50R (1) LD3985G50R (1) LD3985J50R (1) 5.0V

1. Available on request.
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LD3985 series Revision history

8 Revision history
Table 6. Revision history
Date Revision Changes
07-May-2004 6 Part number status changed on table 3.
05-Oct-2004 7 ton values are changed on table 5.
27-Oct-2004 8 Order codes changed - Table 3.
17-Mar-2005 9 Improved drawing quality for figures 19-20-21-22.
10-Apr-2007 10 Order codes has been updated and the document has been reformatted.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
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