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Pin Configuration and Functions /

VQFN-HR-12P
Top View

SW
12
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Pin Functions

NO. NAME TYPE DESCRIPTION
1,11 PGND G Power ground terminal. Connect to system ground and AGND. Connect to C,y with short wide traces.
2,10 VIN P Input supply to regulator. Connect to Cy with short wide traces.
3 NC . Connect the SW pin to NC on the PCB. This simplifies the connection from the Cgpoot capacitor to the
SW pin. This pin has no internal connection to the regulator.
Boot-strap supply voltage for internal high-side driver. Connect a high-quality 100-nF capacitor from this
4 BOOT P pin to the SW pin. Connect the SW pin to NC on the PCB. This simplifies the connection from the Cgoot
capacitor to the SW pin.
Internal 5-V LDO output. Used as supply to internal control circuits. Do not connect to external loads.
5 VCC P Can be used as logic supply for power-good flag. Connect a high-quality 1-pF capacitor from this pin to
GND.
Analog ground for regulator and system. Ground reference for internal references and logic. All electrical
6 AGND G . S
parameters are measured with respect to this pin. Connect to system ground on PCB.
7 FB A Feedback input to regulator. Connect to tap point of feedback voltage divider. DO NOT FLOAT. DO
NOT GROUND.
Open drain power-good flag output. Connect to suitable voltage supply through a current limiting
8 PG A resistor. High = power OK, low = power bad. Goes low when EN = Low. Can be open or grounded when
not used.
9 EN A Enable input to regulator. High = ON, low = OFF. Can be connected directly to VIN; DO NOT FLOAT.
Regulator switch node. Connect to power inductor. Connect the SW pin to NC on the PCB. This
12 SwW P AT ; h f
simplifies the connection from the Cgoot capacitor to the SW pin.

A = Analog, P = Power, G = Ground
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Specifications/

Absolute Maximum Ratings/
Over operating junction temperature range of -40°C to 150°C (unless otherwise noted)

MIN MAX UNIT

Input voltage VIN to PGND -0.3 66 \%
Input voltage EN to AGND -0.3 66.3 \%
Input voltage FB to AGND -0.3 55 \Y
Input voltage PG to AGND -0.3 22 \%
Input voltage AGND to PGND -0.3 0.3 \%
Output voltage SW to PGND -0.3 66.3 \%
Output voltage | SW to PGND less than 10-ns transients -3.5 66.3 \%
Output voltage | CBOOT to SW -0.3 55 \%
Output voltage | VCC to AGND -0.3 55 \%
Junction Temperature T, -40 150 °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.

ESD Ratings/

VALUE UNIT
Electrostatic
V(esp) discharge Human-body model (HBM) +2500 \%
Electrostatic :
V(Esp) discharge Charged-device model (CDM) +750 \%
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
Recommended Operating Conditions/
Over the recommended operating junction temperature range of —40 °C to 150 °C (unless otherwise noted)
MIN MAX UNIT
VIN to PGND 4.2 60 \%
Input voltage EN to PGND 0 60 \%
PG to PGND 0 18 \%
Output current lout 0 0.6 A

(1) Recommended operating conditions indicate conditions for which the device is intended to be functional, but do not ensure specific
performance limits. For ensured specifications, see Electrical Characteristics.
(2) The voltage on this pin must not exceed the voltage on the VIN pin by more than 0.3 V.
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Thermal Information /
SR36006
THERMAL METRIC RNX (VQFN-HR) UNIT
12 PINS
Rgia Junction-to-ambient thermal resistance 72.5 °C/W
Rojctop) Junction-to-case (top) thermal resistance 35.9 °C/W
Rgis Junction-to-board thermal resistance 23.3 °C/W
WIT Junction-to-top characterization parameter 0.8 °C/W
viB Junction-to-board characterization parameter 23.5 °C/W

Electrical Characteristics /

Limits apply over operating junction temperature (T; ) range of —40°C to +150°C, unless otherwise stated. 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: Viy =24 V.

PARAMETER | TEST CONDITIONS | MIN TYP MAX UNIT
SUPPLY VOLTAGE (VIN PIN)
lg-nonsw gvfl’ifcrﬁ?n”g% quiescent current (non- Vey = 3.3 V (PFM variant only) 18 26 36 LA
o e e vew=ov ; uA
ENABLE (EN PIN)
VEN-VCC-H Enable input high level for V¢ output | VenagLE FiSing 1.14 \%
VEN-vee-L Enable input low level for V¢ output VenagLe falling 0.3 \%
VEN-VOUT-H Enable input high level for Voyr VEeNnaBLE fising 1.157 1.231 13 \%
VEn-vouT-Hys | Enable input hysteresis for Voyt Hysteresis below VenagLe-w; falling 110 mV
I kG-EN Enable input leakage current Ven = 3.3V 0.2 nA
INTERNAL LDO (VCC PIN)
Vee Internal V¢ voltage 6V=Vys60V 4.75 5 5.25 \Y
\R/i:i;UV'-O' Internal V¢ undervoltage lockout Ve rising 3.6 3.8 4.0 \Y
\F/;E'QUV'-O' Internal V¢ undervoltage lockout V¢ falling 3.1 3.3 35 \%
VOLTAGE REFERENCE (FB PIN)
Veg Feedback voltage 0.985 1 1.015 \Y
I kG-EB Feedback leakage current FB=1V 0.2 nA
CURRENT LIMITS AND HICCUP
Isc High-side current limit 0.8 1 1.2 A
ILs-LmiT Low-side current limit 0.6 0.8 0.95 A
IL.z¢c Zero cross detector threshold PFM variants only 0.02 A
IPEAK-MIN Minimum inductor peak current 0.18 A

(1) MIN and MAX limits are 100% production tested at 25°C. Limits over the operating temperature range verified through correlation using

Statistical Quality Control (SQC) methods. Limits are used to calculate Average Outgoing Quality Level (AOQL).
(2) This is the current used by the device open loop. It does not represent the total input current of the system when in regulation.

(3) The current limit values in this table are tested, open loop, in production. They may differ from those found in a closed loop application.
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Electrical Characteristics (continued) / C )

Limits apply over operating junction temperature (T; ) range of —40°C to +150°C, unless otherwise stated. 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: Viy =24 V.

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
POWER GOOD (PGOOD PIN)
Vpg-HigH-up | Power-Good upper threshold - rising % of FB voltage 105% 107% 110%
VpG-LOW-DN Power-Good lower threshold - falling % of FB voltage 90% 93% 95%
VA fPa(I)I\il;lg)-GOOd hysteresis (rising & % of FB voltage 204
Trg ggé\lli?(;]Gc?glg;ISIng/famng edge 80 140 200 us
VA Minimum input vol_tage for proper 5

Power-Good function

Rpg Power-Good on-resistance Ven =25V 80 165 Q
Rpg Power-Good on-resistance Ven=0V 35 20 Q
OSCILLATOR
Fosc Internal oscillator frequency 2.1-MHz variant 1.95 2.1 2.35 MHz
Fosc Internal oscillator frequency 1-MHz variant 0.85 1 1.15 MHz
MOSFETS
Rps-oN-Hs High-side MOSFET ON-resistance lout=05A 225 435 mQ
Rps-on-Ls Low-side MOSFET ON-resistance lout=05A 150 280 mQ

Timing Requirements /

Limits apply over operating junction temperature (T, ) range of —40°C to +150°C, unless otherwise stated. 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: Viy =24 V.

MIN NOM MAX | UNIT
toN-MIN Minimum switch on-time 55 83 ns
toFF-MIN Minimum switch off-time 53 73 ns
toN-MAX Maximum switch on-time 7 12 ps
tss Internal soft-start time 3 4.5 6 ms

(1) MIN and MAX limits are 100% production tested at 25°C. Limits over the operating temperature range verified through correlation using
Statistical Quality Control (SQC) methods. Limits are used to calculate Average Outgoing Quality Level (AOQL).
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System Characteristics /

The following specifications apply to a typical application circuit with nominal component values. Specifications in the typical
(TYP) column apply to T; = 25°C only. Specifications in the minimum (MIN) and maximum (MAX) columns apply to the case
of typical components over the temperature range of T; = —-40°C to 150°C. These specifications are not ensured by production
testing.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VN Operating input voltage range 4.2 60 \Y
Vour Adjustable output voltage PFM operation ~1.5% 2.5%

regulation
| Input supply current when in VIN=24V,Vour =33V, oyt =0A, 26 A
SUPPLY regulation Regr = 1 MQ, PFM variant K
Dmax Maximum switch duty cycle 98%

FB pin voltage required to trip short-
Vhe circuit hiccup mode 04 v
fhe 'll)'lme between current-limit hiccup 94 ms

urst

tp Switch voltage dead time 2 ns
Tsp Thermal shutdown temperature Shutdown temperature 170 °C
Tsp Thermal shutdown temperature Recovery temperature 158 °C

(1) Deviation in Vout from nominal output voltage value at V,y = 24 V, loyt = 0 A to 0.6A
(2) Indropout the switching frequency drops to increase the effective duty cycle. The lowest frequency is clamped at approximately: Fyn =

1/ (ton-max * torF-miN)- Dmax = ton-max /(ton-max * torr-min)-
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Typical Characteristics /
Unless otherwise specified the following conditions apply: T, = 25°C. V\y =24 V.
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