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Low-Volitage, Low-Dropout Linear Regulators
with External Bias Supply

General Description

The MAX1982/MAX1983 are low-voltage, low-dropout
linear regulators with an external bias supply input. The
5V bias supply drives the gate of the internal N-channel
pass transistor, making these devices ideal for applica-
tions that require low-voltage outputs from low-voltage
inputs. The MAX1982 delivers 1.2V (£3%) at 300mA
from an input voltage of 1.25V to 5.5V. The MAX1983
delivers an adjustable output voltage from 0.8V to 2V.

The MAX1982/MAX1983 include a current-limit and
thermal shutdown that protects the regulator in the

AKXV

Features

* & & o oo o

Low-Cost 1.2V, 300mA VID Supply
+3% Output Voltage Accuracy

No Minimum Load Current Required
1.25V to 5.5V Input Supply Voltage

5V Input Bias Supply Voltage

Power-Good (PGOOD) Open-Drain Output with
1ms Rising Edge Propagation Delay (MAX1982)

event of a fault condition. Both devices are offered in a 4 Adjustable Output Voltage (MAX1983)
6-pin SOT23 package and are specified over the
extended (-40°C to +85°C) temperature range. ¢ Low Supply Current (IBjAs + lIN = 165pA typ)
Applications 4 5pA (max) Shutdown Supply Current
¢ Tiny 6-Pin SOT23 Pack
Notebook Computers iny 6-Pin SOT23 Package
VID Power Supplies
PDAs Ordering Information
Cell Phones PIN- TOP
PART TEMP RANGE
Low-Dropout Regulators with External Bias PACKAGE MARK
Supply MAX1982EUT-T -40°C to +85°C 6 SOT23-6 ABEA
MAX1983EUT-T -40°C to +85°C 6 SOT23-6 ABEB
Typical Operating Circuit Pin Configurations
TOP VIEW
45VT055V .
s mmam  nf—¢ N BiAS [ 1] 6]
MAX1982 10uF MAXIM
01uF I o [2| MAX1982 5] out
R 12V
GND our __
L - o SHON [ 3 ] 4] PeooD
ON = PGOOD S0T23-6
SHON PGOOD Fixed Output Voltage
OFF
100kQ2 .
BiAs [ 1] 6] m
MAXIM
GND E MAX1983 E ouT
SHoN 3] 4] A0y
SO0T23-6
Adjustable Output
MAXI/M Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX1982/MAX1983

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

ABSOLUTE MAXIMUM RATINGS

ADJ, IN, BIAS, PGOOD, SHDN, OUT to GND.......... -0.3Vto +6V
Output Short-Circuit Duration ..........cccoceeveiiiiiiiiii Infinite
Continuous Power Dissipation (Ta = +70°C)

6-Pin SOT23 (derate 8.7mW/°C above +70°C)............ 696mwW
Operating Temperature Range .............ccccceeeeeee -40°C to +85°C

Junction Temperature...........ccooccoiiiiiiii +150°C
Storage Temperature Range ............ccccoeeeeeeinnn -650C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovviiiiiiinnens. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 3, VIN = 1.8V, ILoaD = TmA, CLoaD = 10uF, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Voltage VIN 1.25 55 \
BIAS Voltage VBIAS 4.5 55 Y
Vout Voltage Range VouT MAX1983 0.8 2.0 Vv
BIAS Input Undervoltage Lockout 3.8 4.1 4.35 \
Shutdown Supply Current lIN 1.25V < VIN < 5.5V 1 5 PA
Quiescent BIAS Current lQ 4.5V < VB|as < 5.5V 140 250 pA
Shutdown BIAS Current ISHDN 4.5V < VB|as < 5.5V 1 5 UA
MAX1982: V|N = open, VouT = 1.20V 30
VouT Input Bias Current PA
MAX1983: VIN = open, 0.8V < VouT < 2.0V 2
MAX1983 ADJ Input Current 0V < Vapy < 2.0V 1 LA
REGULATOR CHARACTERISTICS
Line Regulation A\A/\C/)KT/ ILoAD = 10mA, 1.5V < V| < 5.5V -0.15 +0.15 | %V
Ta = +25°C, louT = 100mA -1 +1
MAX1982 1.20V v - O o
Output Voltage Accuracy ouT Ta = 0°C to +85°C, louT = TmA to 300mA, 3 +3 o
Vout + 0.5V < VIN < 5.5V
Ta = +25°C, louT = 100mA -1 +1
MAX1983 0.80V v . . o
Output Voltage Accuracy ouT Ta = 0°C to +85°C, louT = TmA to 300mA, 3 +3 o
Vout + 0.5V < VN < 5.5V
| = 300mA 350
Dropout Voltage VDo LOAD mV
ILoAD = 150mA 175
Current Limit ILIM VIN - Vout = 1.3V 330 600 1400 mA
Thermal-Shutdown Temperature TSHDN 160 °C
Thermal-Shutdown Hysteresis 20 °C
RMS Output Noise 10Hz to 100kHz 65 uVRMS
PGOOD COMPARATOR
Comparator Threshold % of regulated output voltage -12.5 -9 -6 %
Comparator Hysteresis VHYST 10 mV
2 W AXIW




Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 3, ViN = 1.8V, ILoap = 1mA, CLoap = 10uF, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
LOGIC AND I/O
SHDN Input High Voltage ViH 2.4 v
SHDN Input Low Voltage Vi 0.8 %
SHDN Input Current -1 +1 PA
PGOOD Output Low Voltage PGOOD sinking TmA 0.1 Vv
E%?OLSaf:;Zu(t)urrent 0 < VPGOOD <ViN i + HA
DYNAMICS
Positive Load Step tRISE ILoAD = 1TmA to full load, CLoaD = 10uF 10 us
Negative Load Step tFALL ILoaD = full load to 1mA, CLoaDp = 10uF 50 us
) S 10Hz < f < 10kHz, | = 300mA,
Ripple Rejection at VN CLoAD = 10uF LOAD -60 dB
Startup Response Time toN l)%‘%%?ni:nzlogmsﬁtcvﬁgg; 104F, 0% to 90% 100 us
Startup Overshoot ILoAD = 300mA, CLoaD = 10uF 0.5 %
) Falling edge, 3mV under trip threshold 10 us
PGOOD Propagation Delay tPD — — -
Rising edge within 5% of regulation level 1 4 ms
ELECTRICAL CHARACTERISTICS
(Circuit of Figure 3, ViN = 1.8V, ILoaD = TmA, CLoaD = 10uF, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Input Voltage VIN 1.25 55 V
BIAS Voltage VBIAS 45 55 V
Vourt Voltage Range VouTt MAX1983 0.8 2.0 \
BIAS Input Undervoltage Lockout 3.8 4.2 \
Shutdown Supply Current IIN 1.25V < V|N < 5.5V 5 uA
Quiescent BIAS Current fe} 4.5V < VB|as < 5.5V 250 PA
Shutdown BIAS Current ISADN 4.5V < Vg|as < 5.5V 5 PA
MAX1982: V|N = open, VouT = 1.20V 30
VouT Input Bias Current pA
MAX1983: V|N = open, 0.8V < VouT < 2.0V 2
REGULATOR CHARACTERISTICS
Line Regulation A\A/\%L;IT/ ILOAD = 10mA, 1.5V < VN < 5.5V 0.15 +0.15 | %N
'(\)AuAtéL??/illéészccuracy vour {/OOUUTT +1(T5AVK<) ?/?S n:Aé-5V ° * "

MAXIMN
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MAX1982/MAX1983

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 3, ViN = 1.8V, Vout = 1.2V, ILoaD = TmA, CLoaD = 10uF, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN MAX UNITS
’(\)/létél?i\g/il?fg%vAccuracy Vour I\/OQUUTT +1(;r.?vti ?/?NO r:Ag.SV 3 +3 %
Dropout Voltage VDo ILOAD = 300mA 350 mV

ILoAD = 150mA 175
Current Limit LM VIN - VouT = 1.3V 330 1400 mA
PGOOD COMPARATOR
Comparator Threshold % of regulated output voltage -12.5 -6 %
LOGIC AND I/O
SHDN Input High Voltage VIH 2.4 %
SHDN Input Low Voltage ViL 0.8 v
SHDN Input Current -1 +1 PA
PGOOD Output Low Voltage PGOOD sinking TmA 0.1 \
E(jr?e(?]? Output High Leakage 0 < VPGOOD < VN g 1 UA
DYNAMICS
PGOOD Propagation Delay tPD Rising edge within 5% of regulation level 1 4 ms

Note 1: Specifications over temperature are guaranteed by design, not production tested.
Note 2: VouTis 1.2V for MAX1982. For MAX1983 VourT is set to 1.2V with circuit of Figure 4.

Typical Operating Characteristics

(Circuit of Figure 3, Ta = +25°C, unless otherwise noted.)

BIAS INPUT CURRENT

INPUT CURRENT vs. INPUT VOLTAGE vs. INPUT VOLTAGE GROUND CURRENT vs. OUTPUT CURRENT
30 . 150 5 175 s
@ iz 145 P 170 :
= = =
e / = =
= L & Z
L o
& — 3 140 =
5 / o 3 165
S = 2
= 2 =
= 135 “ 160
26
Vplas = 5V
VBias =5V VBias =5V ViN=1.8V
25 130 - 155 L
15 25 35 45 55 15 25 35 45 5.5 0 50 100 150 200 250 300
INPUT VOLTAGE (V) INPUT VOLTAGE (V) OUTPUT CURRENT (mA)
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Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Typical Operating Characteristics (continued)
(Circuit of Figure 3, Ta = +25°C, unless otherwise noted.)

INPUT CURRENT vs. TEMPERATURE BIAS SUPPLY CURRENT vs. TEMPERATURE DROPOUT VOLTAGE vs. OUTPUT CURRENT
28.0 ‘ s 150 ‘ o 200 ‘ -
Vpias =5V : Vias =5V H Vpias =5V H
g 145 —13 g
275 g 2 g
] — E E;
// 0 1 E 150 //
270 ] r /
T =z 1% =
E! 265 2 3 100 /|
= - =4 =
= £ 130 5 /
2 /
26.0 =]
125 = p.
50
255 120 /
25.0 115 0
40 15 10 35 60 85 40 -15 10 35 60 85 0 50 100 150 200 250 300
TEMPERATURE (°C) TEMPERATURE (°C) OUTPUT CURRENT (mA)
OUTPUT VOLTAGE ERROR SHORT-CIRCUIT CURRENT LIMIT
vs. OUTPUT CURRENT OUTPUT VOLTAGE ERROR vs. TEMPERATURE vs. INPUT VOLTAGE
1.00 I 5 1.00 — e 800 .
= IN= 1. s s
Veias =5V |8 g = g
0.75 Vooiev | 0.75 . g 3
Ed — 2 = T g
0.50 = E 080 = S 60
= \ S =
£ 025 N £ 025 = 500
= ) ILoAD = 300mA =
£ 0 3 0 \ 3 400
= = ] =
S.025 Z 025 3 30
- 5 / " | lLow = 200mA %
050 . 2 50 | /,/\ = 200
\ ™ lLoAD = OmA 2
075 \\ -0.75 100
-1.00 -1.00 0
0 50 100 150 200 250 300 40 -5 10 35 60 85 150 250 350 450 5.50
OUTPUT CURRENT (mA) TEMPERATURE (°C) INPUT VOLTAGE (V)
SHORT-CIRCUIT CURRENT LIMIT POWER-SUPPLY REJECTION RATIO (Viy)
vs. TEMPERATURE vs. FREQUENCY
700 - 0 rrrrm— -
E ViN=2.1V 2
z H A0 Fyvpp-06v g
= 5 20 floan=0 5
S 650 E ) 2
E -30
é // g 40
o -
3 600 < 50
= g
= -60
= /
S 70 /
£ 550 =
S -80
w
-90
500 -100
40 -15 10 35 60 85 10 100 1k 10k 100k 1M
TEMPERATURE (°C) FREQUENCY (Hz)
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MAX1982/MAX1983

POWER-SUPPLY REJECTION RATIO (VBias)
vs. FREQUENCY

Voius =5V
[ Vpp=0.6V
20 |ltoan=0
-30
-40
-50 3
-60
-70 ﬂ
-80 /
-90
-100

=
o o
—

MAX1982/83 toc12

PSRR (dB)

10 100 1k 10k 100k 1M
FREQUENCY (Hz)

LINE TRANSIENT (NO LOAD)

MAXW%?/SB toc14

4 24v
ViN
1.8V

500mV/
div

mv/
div

100us/div

LOAD TRANSIENT (300mA TO 1mA)

MAXWSHZ/HB toct
- e

e [ 300mA
200mA/ |- Ll S P 1L0AD

10mv/
div

Vour

10us/div

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Typical Operating Characteristics (continued)
(Circuit of Figure 3, Ta = +25°C, unless otherwise noted.)

RIPPLE REJECTION RATIO (Vin)

vs. FREQUENCY
0 [rrrrre— -
Vin =3V E
10 Fvpp=04v H
220 E
0 IL = 300mA ygﬁ =
Tz
g I = 200mAZ
= L1 /)
£ 50 T Y
g 60 I.=100mA i/ A
' s il
-70 g
-80
-90
-100

10 100 1k 10k 100k ™
FREQUENCY (Hz)

LOAD TRANSIENT (1 mA TO 300mA)

MAXWBB?/SH foc15

300mA
200mA/ ILoAD
div
10mv/
div Vour
10ps/div
LOAD TRANSIENT IN DROPOUT
MAXWSHZ/BB toc17
T T ""\'""—
:‘ . ‘I ! I . 300mA
200mA/ FUREED T A S BT
div
50mv/
div Vout

20us/div

MAXI N




Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Typical Operating Characteristics (continued)
(Circuit of Figure 3, Ta = +25°C, unless otherwise noted.)

UNDERVOLTAGE LOCKOUT SHUTDOWN RESPONSE
MAX1982/83 toc18 . . . MAX1982/83 toc19
; ; e P s Y
.. b —
2v I R v b STon
div div
e 12V
500mV/ 3 500mV/
div {Vour div {Vour
IL0AD = 300mA - _ : ILoAD = 300MA - :
100us/div 100ps/div
PGOOD RESPONSE
MAX1982/83 toc20
by
div S N our
500mv/ N . . N | . .
div I SRR I TN SRS Vea00D

1ms/div

MAXIMV 7
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MAX1982/MAX1983

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Pin Description

PIN
NAME FUNCTION
MAX1982 | MAX1983

’ ’ BIAS Bias Voltage. Input voltage to the control circuitry. BIAS powers all control blocks and the gate
of the pass transistor. Bypass BIAS to GND with a 0.1puF ceramic capacitor.

2 2 GND Ground

3 3 SHDN Shutdown Control Input. Drive SHDN low to enter the low-power shutdown state. Connect
SHDN to BIAS for normal operation.

4 . PGOOD Power-Good Output. The open-drain PGOOD output goes high at least 1ms after the output
voltage has attained regulation. PGOOD asserts low 10us after the output falls by 10%.

. 4 ADY Feedback for Adjustable Output. Connect ADJ to the midpoint of a resistor-divider between
OUT and GND for an adjustable output voltage between 0.8V and 2.0V.

5 5 ouT Regulator Output. Bypass OUT to GND with a 10uF to 22uF low-ESR ceramic capacitor.
Internal Pass Transistor Input. IN connects to the drain of the internal power switch. Bypass IN

6 6 IN . . .
to GND with a 10pF ceramic capacitor.

Detailed Description

The MAX1982/MAX1983 are low-voltage, low-dropout
linear regulators with an external bias supply input (see
Figures 1 and 2). BIAS is powered by a 4.5V to 5.5V
supply that is commonly available in laptop and desk-
top computers. The 5V bias supply drives the gate of
the internal pass transistor, while a lower voltage input
at the drain of the transistor (IN) is regulated to provide
VouT. Separating the bias input voltages yields higher
efficiency. These devices are ideal for applications that
require low-voltage outputs from low-voltage inputs.
The MAX1982 delivers 1.2V (£3%) at 300mA from an
input voltage of 1.25V to 5.5V. The MAX1983 delivers
an adjustable output voltage from 0.8V to 2V.

The MAX1982 features an open-drain PGOOD output
that transitions high 1ms after the output reaches regu-
lation. PGOOD goes low within 10ps of the output
falling out of regulation by 120mV.

Both devices feature current- and thermal-limiting cir-
cuitry that protect the MAX1982/MAX1983 from dam-
age during fault conditions.

Bias Supply Input
The BIAS input powers the control circuitry and pro-
vides the pass transistor gate drive. Power BIAS from a
well-regulated 5V (£10%) supply. Current drawn from
the BIAS supply remains relatively constant with varia-
tions in VIN and load current (see the Typical Operating
Characteristics). Bypass BIAS with a 0.1uF or greater

capacitor as close to the device as possible. The bias
supply current remains low (250puA) when the
MAX1982/MAX1983 are in dropout.

Power-Supply Input
IN connects to the drain of the internal N-channel
power transistor. IN may be as low as 1.25V, minimizing
power dissipation. Bypass IN with a 10uF or greater
capacitor as close to the device as possible.

Shutdown
The MAX1982/MAX1983 feature a low-power shutdown
mode that reduces quiescent current drawn to 1pA
(typ), and BIAS current consumption to less than 1pA
(typ). Driving SHDN low disables the voltage reference,
error amplifier, gate-drive circuitry, and pass transistor
(see Figure 2), and the device output enters a high-
impedance state. Connect SHDN to BIAS for normal
operation.

PGOOD Output
The MAX1982 provides an open-drain PGOOD output
that goes high 1ms (min) after the output attains regula-
tion (within 10% of the nominal output voltage). PGOOD
transitions low 10us after the output falls out of regula-
tion by 120mV, or when the device enters shutdown.
Connect a pullup resistor from PGOOD to BIAS for a
logic-level output. Use a 100kQ resistor to minimize
current consumption.

MAXIMN




Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

SHDN

MNAXI/V

MAX1962

BIAS
uvLo

BIAS

SHUTDOWN
OVERTEMP

| PGOOD

1ms
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CURRENT
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08V REFERENCE
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GND

Figure 1. MAX1982 Functional Diagram
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Figure 2. MAX1983 Functional Diagram
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MAX1982/MAX1983

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Current Limit
The MAX1982/MAX1983 limit the output current to
B600mA (typ) in the event of an overload or output short
circuit. The current limit prevents damage to the inter-
nal power transistor, but the device can enter thermal
shutdown if the power dissipation is great enough to
increase the die temperature above +160°C (see the
Thermal-Overload Protection section).

Thermal-Overload Protection
Thermal-overload protection limits the power dissipa-
tion in the MAX1982/MAX1983. When the die tempera-
ture exceeds +160°C, the pass transistor turns off,
allowing the device to cool. Normal operation resumes
when the die temperature cools by 20°C. A continuous
thermal-overload condition results in a pulsed output.
For continuous operation, do not exceed a junction
temperature of +150°C.

Applications Information

Output Voltage Selection
The MAX1982 output is fixed at 1.2V. The MAX1983
provides an adjustable output (0.8V to 2.0V). Connect
ADJ to a resistive voltage-divider between OUT and

45VTO55V 1250055
° BIAS N
MAXIM 10uF
01 MAX1982 £
GND out Tm’
— IWOpF
on =
[ SHDN PGOOD
OFF
100k

Figure 3. MAX1982 Typical Application Circuit

45VT05.5V

0.1pF

ON

OFF

BIAS
MAXI
MAX1963

GND

SHDN

out

1.5V 70 5.5V

1.2V

Figure 4. MAX1983 Typical Application Circuit

10

GND as shown in Figure 4. Set the output voltage using
the following equation:

R1
V =08V |1+—
our =osv(1+ 2]

Set R2 at 40kQ and choose R1 to achieve the desired
output voltage. Set VIN to higher than (VouT + 400mV)
to meet the dropout voltage requirement (see the
Input/Output (Dropout) Voltage section).

To ensure stability over the specified input voltage
range, the minimum output capacitance must be 10uF
with a maximum ESR of 35mQ.

Operating Region and Power Dissipation
The maximum power dissipation of the MAX1982/
MAX1983 depends on the thermal resistance of the 6-pin
SOT23 package and the circuit board, the temperature
difference between the die and ambient air, and the rate
of airflow. The power dissipated in the device is:

Po = louT % (MN - Vour)

The resulting maximum power dissipation is:

Tymax) - Ta

Poissmax) = 6.0 +0cn

where TyMAX) is the maximum junction temperature
(+150°C) and Ta is the ambient temperature, 6Jc is the
thermal resistance from the die junction to the package
case, and 0¢ca is the thermal resistance from the case
through the PC board, copper traces, and other materi-
als to the surrounding air. For optimum power dissipa-
tion, use a large ground plane with good thermal
contact to GND, and use wide input and output traces.

When 1 square inch of copper is connected to the
device, the maximum allowable power dissipation of a
6-pin SOT23 package is 696mW. The maximum power
dissipation is derated by 8.7mW/°C above Ta = +70°C.
Extra copper on the PC board increases thermal mass,
and reduces thermal resistance of the board. Refer to
the MAX1982/MAX1983 EV kit for a layout example.

The MAX1982/MAX1983 deliver up to 300mA and oper-
ate with input voltages up to 5.5V, but not simultane-
ously. High output currents can only be achieved when
the input-output differential voltages are low (Figure 5).

Undervoltage Lockout (UVLO)
The undervoltage lockout (UVLO) circuit ensures that
the regulator starts up with adequate voltage for the
gate-drive circuitry to bias the internal pass transistor.

MAXIMN




Low-Volitage, Low-Dropout Linear Regulators
with External Bias Supply
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INPUT-OUTPUT DIFFERENTIAL VOLTAGE (V)

Figure 5. Power Operating Region—Maximum Output Current
vs. Supply Voltage

The UVLO circuitry monitors Vpjas only. The UVLO
threshold is 4.2V, and VBIAS must remain above this
level for proper operation, regardless of the level of V|N.

Input Capacitor
Bypass IN to ground with a 10uF or greater ceramic
capacitor. Bypass BIAS to ground with a 0.1uF ceramic
capacitor for normal operation in most applications.

Output Capacitor
Bypass OUT to ground with a low-ESR ceramic capaci-
tor greater than 10pF. The ESR must be less than
35mQ. Choose an output capacitor to maintain the
required output voltage tolerance during a load step.
The change in output voltage is,

At 1
Cout
where | is the load current, CouT is the output capaci-
tance, and At is the duration of the load step.

AV =| lESR +

Noise, PSRR, and Transient Response
The MAX1982/MAX1983 operate with low-dropout volt-
age and low quiescent current in notebook computers
while maintaining good noise, transient response, and
AC rejection specifications. See the Typical Operating
Characteristics for a graph of Power-Supply Rejection
Ratio (PSRR) vs. Frequency. Improved supply-noise
rejection and transient response can be achieved by
increasing the values of the input and output capacitors
and use passive filtering techniques when operating
from noisy sources.

MAXIMN

The MAX1982/MAX1983 load-transient response graphs
(see the Typical Operating Characteristics) show two
components of the output response: a DC shift from the
output impedance due to the load current change and
the transient response. A typical transient response for a
step change in the load current from 1mA to 300mA is
20mV. Increasing the output capacitor’s value and
decreasing the ESR attenuate the overshoot.

Input/Output (Dropout) Voltage
A regulator’'s minimum input-to-output voltage differen-
tial (dropout voltage) determines the lowest usable sup-
ply voltage. In battery-powered systems, the dropout
voltage determines the useful end-of-life battery volt-
age. Because the MAX1982/MAX1983 use an N-chan-
nel pass transistor, the dropout voltage is a function of
the drain-to-source on-resistance (RDS(ON) = 1Q max)
multiplied by the load current (see the Typical
Operating Characteristics):

VbrorouT = Vin - Vout = Rpson) X lout

PC Board Layout Guidelines
The MAX1982/MAX1983 require proper layout to
achieve the intended output power level, high efficiency,
and low noise. Proper layout involves the use of a
ground plane, appropriate component placement, and
correct routing of traces using appropriate trace widths.

1) Minimize high-current ground loops. Connect the
ground of the device, the input capacitor, and the
output capacitor together at one point.

2) To optimize performance, a ground plane is essen-
tial. Use all available copper layers in applications
where the device is located on a multilayer board.

3) Connect the input filter capacitor less than 10mm
from IN. The connecting copper trace carries large
currents and must be at least 2mm wide, preferably
5mm wide.

4) Use as much copper as necessary to increase the
thermal resistance of the device. In general, more
copper provides better heatsinking capabilities.

Chip Information

TRANSISTOR COUNT: 430
PROCESS: BICMOS
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MAX1982/MAX1983

Low-Voltage, Low-Dropout Linear Regulators
with External Bias Supply

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information,
go to www.maxim-ic.com/packages.)

6LSOT.EPS

0.20—
< SYMBOL [ MIN MAX
b f‘T__ = A 0.90 1.45
e = Al 0.00 0.15
_>| I‘_ ——I - S A2 0.90 1.30
b 035 | 050
SEExmLEES\ | , | C 0.08 0.20
D 2.80 | 3.00
TOP MARK N
i E 2.60 | 3.00
Q——A—A%—A——— E £1 1.50 1.75
! | L 035 | 055
- . 0.95 REF
PIN1 — | u S 0° [ 10°
LD. DOT
(SEE NOTE 6> |PIN #1
D

NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.
FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.

3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
BURR.

. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)

. PIN 1 1D, DOT IS 0.3 MM ¢ MIN, LOCATED ABOVE PIN 1.
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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