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5 Pin Configuration and Functions

DDC Package
6-Pin SOT
Top View

Not to scale

Pin Functions

PIN
1/0 DESCRIPTION
NO. NAME
CB | SW FET gate bias voltage. Connect Cgoot Capacitor between CB and SW.
2 GND — | Ground connection
3 FB | Feedback pin: Set feedback voltage divider ratio with Voyt = Vg (1 + (R1/ R2)). Resistors must be from
100 Q to 10 kQ to avoid input bias errors.
4 SHDN | Logic level shutdown input. Pull to GND to disable the device and pull high to enable the device. If this function
is not used tie to Vy . DO NOT ALLOW TO FLOAT.
Vin | Power input voltage pin: 4.5-V to 42-V normal operating range.
SW (0] Power FET output: Connect to inductor, diode, and Cgoot Capacitor.




6 Specifications

6.1 Absolute Maximum Ratings

See OO
MIN MAX UNIT

Vin -0.3 45 \Y
SHDN -0.3 (Vi +0.3V) <45 \Y;
SW voltage -0.3 45 \Y
CB voltage above SW voltage \%
FB voltage -0.3 \Y
Power dissipation® Internally Limited

Maximum junction temperature 150 °C
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

The maximum allowable power dissipation is a function of the maximum junction temperature, T,(MAX), the junction-to-ambient thermal

@ resistance, Rgja, and the ambient temperature, T,. The maximum allowable power dissipation at any ambient temperature is calculated
using: Pp (MAX) = (Tymax) — Ta) / Resa. Exceeding the maximum allowable power dissipation causes excessive die temperature, and
the regulator goes into thermal shutdown. Internal thermal shutdown circuitry protects the device from permanent damage. Thermal
shutdown engages at T;=175°C (typical) and disengages at T;= 155°C (typical).

6.2 ESD Ratings

VALUE UNIT

V(Esp) | Electrostatic discharge | Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 +2000 \Y;

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Operating junction temperature® —40 125 °C
Input voltage V| 4.5 42 \%
SW voltage 42 \%

(1) Alllimits specified at room temperature (T = 25°C) unless otherwise specified. All room temperature limits are 100% production tested.
All limits at temperature extremes are ensured through correlation using standard Statistical Quality Control (SQC) methods. All limits
are used to calculate Average Outgoing Quality Level (AOQL).

6.4 Thermal Information

LM284x
THERMAL METRIC® DDC (SOT) UNIT

6 PINS
=N Junction-to-ambient thermal resistance @ ©) 121 °C/W
Roscop) | Junction-to-case (top) thermal resistance 94 °C/IW

(1) The package thermal impedance is calculated in accordance to JESD 51-7.
(2) Thermal Resistances were simulated on a 4-layer, JEDEC board
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6.5 Electrical Characteristics

Specifications are for T; = 25°C unless otherwise specified. Minimum and Maximum limits are specified through test, design,
or statistical correlation. Typical values represent the most likely parametric norm at T; = 25°C, and are provided for reference
purposes only. Unless otherwise stated the following conditions apply: Vi, = 12 V.O®@G)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
— 16
SHDN =0V HA
T;=-40°C to 125°C 40
. . - 1.3
lo Quiescent current Device ON, not switching - 40°C 10 125°C 175
=-40°C to ° .
J mA
. 1.35
Device ON, no load
T;=-40°C to 125°C 1.85
. . " 0.9
RbsoN Switch ON resistance See ¥ T a0 0 1050 e 0
3= (0} .
0
ILsw Switch leakage current Vin=42V T = _40°C 1o 125°C 0s HA
3= .
525
LM2840® mA
T;=-40°C to 125°C 900
. . 5 525
loL Switch current limit LM2841®) T a0 0 1050 900 mA
1=- 0
1.15
LM2842® A
T;=-40°C to 125°C 17
o 0.1
Irs Feedback pin bias current | LM284[0,1,2]® PA
T;=-40°C to 125°C 1
. 0.765
Veg FB Pin reference voltage \%
T;=-40°C to 125°C 0.747 0.782
. . @ 100
ton(min) Minimum ON-time See T = —20°C 10 125°C 150 ns
y=-
. 110
X option ns
. . T;=-40°C to 125°C 370
toFF(min) Minimum OFF-time 104
Y option ns
T;=-40°C to 125°C 200
X option, V, 05V 250
option, =0.
P Fe T, = -40°C to 125°C 325 750 | kHz
o X option, Veg =0 V 140
fsw Switching frequency 125
Y option, Vgg = 0.5 V :
P Fe T, = -40°C to 125°C 0.95 15| MHz
Y option, Veg =0 V 0.35
X opfi 94%
option
. P T;=-40°C to 125°C 88%
Dmax Maximum duty cycle 87%
(]
Y option
P T;=-40°C to 125°C 81%

(1) Alllimits specified at room temperature (Tp = 25°C) unless otherwise noted. Room temperature limits are production tested. Limits at
temperature extremes are ensured through correlation using standard Statistical Quality Control (SQC) methods. Limits are used to
calculate Average Outgoing Quality Level (AOQL).

(2) Typical numbers are at 25°C and represent the most likely norm.

(3) The part numbers in this table represent both the Q1 and non-Q1 versions of the respective parts.

(4) Includes the bond wires, Rpgon from Vy pin to SW pin.

(5) Current limit at 0% duty cycle. May be lower at higher duty cycle or input voltages below 6 V.

(6) Bias currents flow into pin.

(7) Minimum ON-time specified by design and simulation.



Electrical Characteristics (continued)

Specifications are for T; = 25°C unless otherwise specified. Minimum and Maximum limits are specified through test, design,
or statistical correlation. Typical values represent the most likely parametric norm at T, = 25°C, and are provided for reference
purposes only. Unless otherwise stated the following conditions apply: Vjy = 12 V.0@®

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
3.7
On threshold . .
Vv Undervoltage lockout T;=-40°C to 125°C 4.4 v
uve thresholds 35
Off threshold
Ty = -40°C to 125°C 3.25
. 1
Device ON
T;=-40°C to 125°C 2.3
V sHpn Shutdown threshold 00 \%
Device OFF :
T;=-40°C to 125°C 0.3
. 0.05
Vsnon = 2.3 VE) . -
e Shutdown pin input bias T;=-40°Cto 125°C 1.5 A
SHDN current 0.02 H
Vsipn =0V
SHoN T,=-40°C to 125°C 15




6.6 Typical Characteristics

The part numbers in this section represent both the Q1 and non-Q1 versions of the respective parts.
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Typical Characteristics (continued)

The part numbers in this section represent both the Q1 and non-Q1 versions of the respective parts.
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