RONIK

LM2594M-ADJ/X

Step-Down Voltage Regulator,
Power Converter, 150 kHz 0.5A, SOIC-8

Features

e 3.3V, 5V, 12V, and adjustable output versions
e Adjustable version output voltage range, 1.2V to 37V (57V
for the HV version) +4% max over line and load conditions

e Available in 8-pin surface mount
e Guaranteed 0.5A output current
e Input voltage range up to 60V

e Requires only 4 external components
e 150 kHz fixed frequency internal oscillator

e  TTL Shutdown capability

e Low power standby mode, IQ typically 85 pA

e High Efficiency

e  Uses readily available standard inductors
e Thermal shutdown and current limit protection

Applications

e Simple high-efficiency step-down (buck) regulator
e Efficient pre-regulator for linear regulators

e  On-card switching regulators
e Positive to Negative convertor

ON /OFF Pin Input Voltage -0.3<V<+25V
Feedback Pin Voltage -0.3 <V <+25V
Output Voltage to Ground (Steady State) | -1V

Power Dissipation

Internally limited

SOIC-8

8-Lead Surface Mount (M)

‘e 8 |~ ouTPUT
e 7 vin
-3 6 = GND
Fa —f 4 5 |— ON/OFF
DS012430-3
Top View

Storage Temperature Range -65°Cto +150°C

ESD Susceptibility 2 kv

Human Body Model

Lead Temperature

M8 Package

Vapor Phase (60 sec.) +215°C

Infrared (15 sec.) +220°C

N Package (Soldering, 10 sec.) +260°C

Maximum Junction Temperature +150°C

Operating Conditions

Temperature Range -40°C<TJ +125°C

Supply Voltage 4.5V to 40V
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LM2594M-ADJ/X

Step-Down Voltage Regulator,
Power Converter, 150 kHz 0.5A, SOIC-8

Electrical Characteristics

Symbol Parameter Conditions Typ I\-M2594Limit (tij::it:;)
SYSTEM PARAMETERS Test Circuit Figure 1
4.5V < Vin < Vinmax, 0.1A < lioap
£ 0.5A V
Ves Feedback Voltage 1.230 1;23;1;23 V(min)
Vour programmed for 3V. Circuit ' V(max)
of Figure 1
Efficiency Vin =12V, lioap = 0.5A 80 %
DEVICE PARAMETERS
lp Feedback Bias Current Adjustable Version Only, VFB = 10 50/100 nA
1.3v
fo Oscillator Frequency 150 kHz
127/110 kHz(min)
173/173 kHz(max)
. V
VSAT Saturation Voltage lour = 0.5A 0.9 11/1.2 V(max)
DC Max Duty Cycle (ON) 100 %
Min Duty Cycle (OFF) 0
ICL Current Limit Peak Current 0.8 A
0.65/0.58 A(min)
1.3/1.4 A(max)
I Output Leakage Current Output =0V 2 50 MA(max)
mA
Output =-1V 15 mA(max)
lo Quiescent Current 5 mA
10 mA(max)
ISTBY Standby Quiescent Current ON/OFF pin = 5V (OFF) 85 pA
LM2594M 200/250 MA(max)
LM2594HV 140 250/300 HA(max)
QA Thermal Resistance N Package, Junction to Ambient 95 "W
M Package, Junction to Ambient 150
ON/OFF CONTROL Test Circuit Figure 1
ON /OFF Pin Logic Input 13 y
Threshold Voltage '
ViH Low (Regulator ON) 0.6 V(max)
Vi High (Regulator OFF) 2.0 V(min)
5 MA
Iy Vioaic = 2.5V (Regulator OFF)
15 HA(max)
ON /OFF Pin Input Current
0.02 A
It Vioeic = 0.5V (Regulator ON)
5 HA(max)

Typical Performance Characteristics
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LM2594M-ADJ/X

Step-Down Voltage Regulator,
Power Converter, 150 kHz 0.5A, SOIC-8

RONIK

Normalized Output Voltage Line Regulation Efficiency
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JUNCTION TEMPERATURE (°C)

0 5 1015202530354045505560
INPUT VOLTAGE (V)

0 5 1015202530 354045505560
INPUT VOLTAGE (V)

Switch Saturation Voltage Switch Current Limit Dropout Voltage

1.2 11 — 14 -

Vi = 12V = L = 100 uH

iy . = Rynp = 0.050
s = 10 = 12 Tinp = 25°C
w10 s = AVgur = 50mV
< = 0.9 77777744 S 1.0 ==
5 09l TJ = -40°¢C | =] E . / e B e
& 08 250¢ — 3 o8 vl 5 o8| — A I~
= ﬂ/ / T =
g 4 A & // 3 lLoap = 100 mA S~
= ! T = 07 p 5 06 1
RPN 125°C_~ % lLoap = 500 mA

0.6 0.4 I
0.5 -50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125

0 01 02 03 04 05
SWITCH CURRENT (A)

Quiescent Current

24 120 — T 5
4.5V < Vy < 60V ‘ Vsp/ss = OV
I =0 ]

20 SWITCH _
= ~_ 100 T, = 25°C AND 125°C = = Y .
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o
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JUNCTION TEMPERATURE (°C)

JUNCTION TEMPERATURE (°C)

Standby Quiescent Current

0 10 20 30 40 50 60
SUPPLY VOLTAGE (V)

JUNCTION TEMPERATURE (°C)

Minimum Operating Supply Voltage

-50 -25 0 25 50 75 100 125
JUNCTION TEMPERATURE (°C)

ON /OFF Threshold Voltage ON /OFF Pin Current (Sinking) Switching Frequency
160
2.5 16
-40°C < T) < 125°€C
14 155
= 20 12 .
o OFF = 150
2 4 T 0 e = /,
: 1.5 T 3 r >
S T~ o S 145 —A
3 LT g s |/
o
2 10 [ ER S 140
= ON 4 =
T 05 135
2
0 0 130
=50 -25 0 25 50 75 100 125 0 5 10 15 20 25 =50 -25 0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

Feedback Pin Biais Current

ON/OFF PIN VOLTAGE (V)
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LM2594M-ADJ/X
Step-Down Voltage Regulator,

Power Converter, 150 kHz 0.5A, SOIC-8

7.5

1
5.0 =]

ADJUSTABLE VERSION ONLY

\
2.5 \
|
\

0

FEEDBACK BIAS CURRENT (nA)

-2.5

-5.0
=50 -25 0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

Continuous Mode Switching Waveforms
V|N = 20V, VOUT = 5V, ILOAD =400 mA
L =100 pH, Cour = 120 pF, Cour ESR = 140 mQ

20V
10V
A
oV
0.4A
B 0.2A

0A

20 mv

C AC/
div.

A: Output Pin Voltage, 10V/div.
B: Inductor Current 0.2A/div.
C: Output Ripple Voltage, 20 mV/div.

Horizontal Time Base: 2 ps/div.

Load Transient Response for Continuous Mode
Vin =20V, Vour = 5V, lioap = 200 mA to 500 mA
L =100 pH, Cour = 120 pF, Cout ESR = 140 mQ

A: Output Voltage, 50 mV/div. (AC)
B: 200 mA to 500 mA Load Pulse

Horizontal Time Base: 50 ps/div.

Discontinuous Mode Switching Waveforms
V|N = ZOV, VOUT = 5V, ILOAD =200 mA
L =33 pH, Cour = 220 pF, Cour ESR =60 mQ

20V

10V

ov

0.4A

B 0.2A
0A

{20 mV

C AC/
div.

A: Output Pin Voltage, 10V/div.
B: Inductor Current 0.2A/div.
C: Output Ripple Voltage, 20 mV/div.

Horizontal Time Base: 2 ps/div.

Load Transient Response for Discontinuous Mode
V|N = ZOV, VOUT = 5V, ILOAD =100 mA to 200 mA
L = 33 pH, Cour = 220 WF, Cout ESR = 60 mQ

50mV
A AC/
div.

B { 0.2A

0A

A: Output Voltage, 50 mV/div. (AC)
B: 100 mA to 200 mA Load Pulse

Horizontal Time Base: 200 ps/div.
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J. LM2594M-ADJ/X
Step-Down Voltage Regulator,

RONIK Power Converter, 150 kHz 0.5A, SOIC-8

INDUCTOR VALUE SELECTION GUIDES (For Continuous Mode
Operation)

1

EeT (Ve us)

0.1 0.2 0.3 0.4 0.5

MAXIMUM LOAD CURRENT (A)

Physical dimensions (inches (millimeters) unless otherwise noted)

8-Lead (0.150" Wide) Molded Small Outline Package

0.189—0.197
(4.800—5.004)
8 7 6 5
0.2280.244
{5.791—6.198)
0.010 pax
e {6.258)

e Y

LEAD NO. 1
IDENT e
0.150—-0.157
(3.810—3.988)
0.010-0.020 , 450 —pm 0.053 —0.069
(0.254 —-0.508) (1.346—1.753)
8° MAX TYP + 0.004 —0.010
ALL LEADS (0.102-0.254)

L,,, \ ¢ L B ‘m * SEATING

0.004 / f f + PLANE
0.102) 0.014
0.0080.010 S 0.050 0.014-0.020
ALL LEAD TIPS 0.016—0. 0.356) 2050 o 001420020 1yp
‘T%ﬁf EEzAs;sl — *—ﬁ (0.3%) om0 o0 (0.356—0.508)
4061 e D.008 7yp || —
TYP ALL LEADS (0.203) MOBA (REV H)
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