EZELEEM »
HaMsemi

= WWW. hmsemi.com

HM1593

FEATURES

8V to 30V operating input range
1200mA output current

Up to 92% efficiency

High efficiency (>80%) at light load
Internal Soft-Start

400kHz switching frequency
CC/CV control mode

Input under voltage lockout

Input over voltage lockout

Start-up current run-away protection
Short circuit protection

Thermal protection

4000V ESD

DESCRIPTION

The HM1593 is a CC/CV control mode
monolithic buck switching regulator. Operating
with an input range of 8-30V, the HM1593 delivers
1200mA of continuous output current, It adopts
NMOS for the main switch and PMOS for the
synchronous switch. The internal synchronous
power switches provide high efficiency without
the use of an external Schottky diode. At light
loads, regulators operate in low frequency to
maintain high efficiency and low output ripple.
Current mode control provides tight load transient
response and cycle-by-cycle current limit.

The HM1593 guarantees robustness with

short-circuit  protection, thermal protection,
start-up current run-away protection, and input
under/over voltage lockout.

The HM1593 is available in 5-pin SOT23-5, 8-pin
SOP8, 8-pin HDIP8, 8-pin DIP8 package, which
provides a compact solution with minimal external
components.

APPLICATIONS

Distributed Power Systems
Automotive Systems

High Voltage Power Conversion
Industrial Power Systems
Battery Powered Systems
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ORDER INFORMATION
PART MARKING OUTPUT VOLTAGE PACKAGE DESCRIPTION TEMPERATURE RANGE
HM1593MR 5.1V SOT23-5 -40°C to +85°C
HM1593S 5.1V SOP8 -40°C to +85°C
HM1593H 5.1V HDIP8 -40°C to +85°C
HM1593D 5.1V DIP8 -40°C to +85°C
HM1593MR-56 5.6V SOT23-5 -40°C to +85°C
HM1593S-56 5.6V SOP8 -40°C to +85°C
HM1593H-56 5.6V HDIP8 -40°C to +85°C
HM1593D-56 5.6V DIP8 -40°C to +85°C
HM1593MR-A ADJ SOT23-5 -40°C to +85°C
HM1593S-A ADJ SOP8 -40°C to +85°C
HM1593H-A ADJ HDIP8 -40°C to +85°C
HM1593D-A ADJ DIP8 -40°C to +85°C
TYPICAL APPLICATION
/— Optional Schottky Diode
VIN=8-30V L1 22uH VOUT=5.1V
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high-side switch and low-side switch,
the body diode of the low side power
MOSFET conducts the inductor
current. The forward voltage of this
body diode is high. An optional
Schottky diode may be paralleled
between the SW pin and GND pin to

improve overall efficiency.
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PIN DESCRIPTION
Pin Name Description
1 GND Ground.
2 FB Adjustable Version Feedback input.
3 LED Output indicator led.
4 VIN Input voltage pin. VIN supplies power to the IC. Connect a 8V to 30V supply to VIN and bypass
VIN to GND with a suitably large capacitor to eliminate noise on the input to the IC.
5 sw SW is the switching node that supplies power to the output. Connect the output LC filter from SW
to the output load.

ABSOLUTE MAXIMUM RATING

Item Extreme value

VIN,SW -0.3V to +30V
FB,LED -0.3V to +18V
Junction Temperature 125 °C

Lead Temperature 260 °C
Storage Temperature —65°C to +150 °C

RECOMMENDED OPERATING CONDITIONS

Item Extreme value
Input Voltage VIN 8V to 28V
Output voltage Vout 1.2V to 15V

Operating Junction Temperature (T,)

-40 °Cto+85 °C
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ELECTRICAL CHARATERISTICS

Vin =24V, Ta = 25°C, unless otherwise stated. ( HM1593-51)

Condition in. . Max.
Vin Undervoltage Lockout Thershold | Vin_min V\ falling 7 7.5 8 V
Vin Undervoltage Lockout Hysteresis | Vin_min_HysT VN rising 100 mV
Vin Overvoltage Lockout Thershold VIN_mAx V\ falling 30 31 32 \%
Vin Overvoltage Lockout Hysteresis | Vin_max_Hyst VN rising 100 mV
Supply Current la Ven=24V, Ves=5.1V 25 mA
Feedback Voltage Ves 8V<Vyin<28V 5.0 51 5.2 \%
Top Switch Resistance RbsonT 400 mQ
Bottom Switch Resistance Rbs(ons 200 mQ
Top Switch Leakage Current ILeak_ToP Vin=24V,Vsw=0V 1 UuA
Bottom Switch Leakage Current ILeak_BOT Vin= Vsw = 24V 1 uA
Top Switch Current Limit lum_top Minimum Duty Cycle 1 A
Switch Frequency Fsw 400K kHz
Minimum On Time Ton_mIN 200 ns
Minimum Off Time Torr_miN Ves=0V 200 ns
Thermal Shutdown Trsp 150 °C

TYPICAL PERFORMANCE CHARACTERISTICS

(L = 22pH, TA = 25°C, unless otherwise noted.)

(VIN=12V,No Schottky Diode)

Efficiency (96}
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PACKAGE OUTLINE

DIP8 UNIT: mm
Dimensions in Millimeters Dimensions in Inches
Symbol Min Nom Max Min Nom Max

A - - 4.31 - - 0.170

Al 038 - - 0.015

A2 315 340 3.65 0.124 0.134 0.144

B 0.38 0.46 0.5] 0.015 0.018 0.020

Bl 127 1.52 1.77 0.050 0.060 0.070

& 020 0.25 0.30 0.008 0.010 0.012

D i 895 i 920 1 19.45 . 0.352 . 0.362 . 0.372

E 6.15 6.40 6.65 0.242 0.252 0.260

. - = e ut — — 300 -

e = 2.54 = &5 0.100 =

E 3.00 330 360 0.118 0.130 0.142

L] 0° - 15° 0 - 15°
SOP8 UNIT: mm

i

IZI ﬂ ﬂ |:| ; Symbols MIN MAX
A 1.346 | 1.753
Al 0.102 | 0.254
~ D 4.801 | 4.978
e || ) \ E 3. 81 3. 988
u u m UJ i\ / i 5.791 | 6.198

H b ' N L 0.406 | 1.27

al L L— 5 a 0 3

= UNIT : mm
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HDIP8 UNIT: mm
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SOT23-5 UNIT: mm

COMMON
DIMENSIONSCUNITS OF
MEASURE MILLMETERD

SYMBOL] MIN | NOM | MAX
g A - = 125
AT T = 015
A2 | 100 | 110 | 120
A3 | 060 | 065 | 670
B 036 = 050
bl | 036 | 038 | 045
c 014 - 020
el 014 | 045 | 016
D | 2826 | 2926 | 3026
E! 2.6 2.8 3.00
BT | 1526 | 1626 | 1.726
e 090 | 095 | 100
el 1.80 1.90 2.00
T 035 | 045 | 060
[ 0.59REF,
LE 0.25BSC
R 010 = -
R 010 = 020
o 0 - 8"
1 > = -
7 6° = 14°

NOTES

ALL DIMENSIONS REFER TO JEDEC STANDARD MO-178 AB

DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS

BODY LENGTH INCLUDING MOLD PRUTRUSIONS SHALL NOT

EXCEED 3.)mm
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