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Pin Configuration and Functions /
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Pin Functions
PIN
TYPE DESCRIPTION
HSOIC VQFN NAME
Power ground terminal. Connect to system ground and AGND. Connect to bypass
1 1,1 PGND G . . .
capacitor with short wide traces.
2 210 VIN p Input supply to regulator. Connect a high-quality bypass capacitor or capacitors
’ directly to this pin and PGND.
Enable input to regulator. High = ON, low = OFF. Can be connected directly to VIN;
3 9 EN A
Do not float.
Open drain power-good flag output. Connect to suitable voltage supply through a
4 8 PG A current limiting resistor. High = power OK, low = power bad. Flag pulls low when EN =
Low. Can be left open when not used.
Feedback input to regulator. Connect to tap point of feedback voltage divider. Do not
5 7 FB A
float. Do not ground.
Internal 5-V LDO output. Used as supply to internal control circuits. Do not connect to
6 5 VCC P external loads. Can be used as logic supply for power-good flag. Connect a high-
quality 1-uF capacitor from this pin to GND.
Boot-strap supply voltage for internal high-side driver. Connect a high-quality 100-nF
7 4 BOOT p capacitor from this pin to the SW pin. On the VQFN package connect the SW pin to
NC on the PCB. This simplifies the connection from the Cgoot capacitor to the SW
pin.
Regulator switch node. Connect to power inductor. On the VQFN package connect
8 12 SW P the SW pin to NC on the PCB. This simplifies the connection from the Cgoot
capacitor to the SW pin.
Analog ground for regulator and system. Ground reference for internal references and
logic. All electrical parameters are measured with respect to this pin. Connect to
THERMAL 6 AGND G system ground on PCB. For the HSOIC package, the pad on the bottom of the device
PAD serves as both the AGND connection and a thermal connection to the heat sink
ground plane. This pad must be soldered to a ground plane to achieve good electrical
and thermal performance.
On the VQFN package the SW pin must be connected to NC on the PCB. This
— 3 NC — simplifies the connection from the Cgoot capacitor to the SW pin. This pin has no
internal connection to the regulator.

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

Absolute Maximum Ratings /
Over the recommended operating junction temperature range

PARAMETER MIN MAX UNIT

VIN to PGND -0.3 38

EN to AGND -0.3 Vin+0.3

FB to AGND -0.3 5.5 \Y

PG to AGND 0 22
Voltages AGND to PGND -0.3 0.3

SW to PGND -0.3 ViN+0.3

SW to PGND less than 100-ns transients -35 38 v

BOOT to SW -0.3 55

VCC to AGND -0.3 55
T Junction temperature -40 150 °C
Tstg Storage temperature -55 150 °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.

(2) The voltage on this pin must not exceed the voltage on the VIN pin by more than 0.3 V

(3) Operating at junction temperatures greater than 125°C, although possible, degrades the lifetime of the device.

(4) Under some operating conditions the VCC LDO voltage may increase beyond 5.5V.

ESD Ratings/

VALUE UNIT
Human-body model (HBM) +2500
V(esD) Electrostatic discharge v
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 temperature range of - 40 °C to 125 °C (unless otherwise noted)

MIN MAX UNIT
VIN to PGND 3.8 36
Input voltage EN 0 ViN \%
PG 0 18
Adjustable output voltage Vout 1 24 \%
Output current lout 0 3 A
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Thermal Information /

SR33630

The value of Ry ja given in this table is only valid for comparison with other packages and can not be used for design
purposes. These values were calculated in accordance with JESD 51-7, and simulated on a 4-layer JEDEC board. They do
not represent the performance obtained in an actual application. For design information see Maximum Ambient Temperature

section.

SR33630
THERMAL METRIC DDA (HSOIC) RNX (VQFN) UNIT
8 PINS 12 PINS
Roua Junction-to-ambient thermal resistance 429 72.5 °C/W
R0 yc(top) Junction-to-case (top) thermal resistance 54 35.9 °C/W
Roys Junction-to-board thermal resistance 13.6 23.3 °C/W
V7 Junction-to-top characterization parameter 4.3 0.8 °C/W
LTS Junction-to-board characterization parameter 13.8 235 °C/W
R ¢ uc(bot) Junction-to-case (bottom) thermal resistance 4.3 N/A °C/W

Electrical Characteristics /

Limits apply over the operating junction temperature (T;) range of - 40°C to +125°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:
VIN =12V, VEN =4 V.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY VOLTAGE
Vi Minimum operating input 38 v
voltage
Non-switching input current; _
la measured at VIN pin Veg=12V 24 34 WA
Shutdown quiescent current; _
lsp measured at VIN pin EN=0 5 10 WA
ENABLE
EN input level required to turn -
VEN-vCC-H on internal LDO Rising threshold 1 \%
EN input level required to turn .
VeNvee-L off internal LDO Falling threshold 0.3 \%
Venn EN input level required to start | p.i o threshold 12 1.231 1.26 v
switching
VEN-HYS Hysteresis below Ven.y Hysteresis below Vgy_y; falling 100 mV
ILkG-EN Enable input leakage current |Vgy =3.3V 0.2 nA
INTERNAL SUPPLIES
Internal LDO output voltage =
vCC appearing at the VCC pin 6V <VNy<36V 4.75 5 5.25 \Y
Bootstrap voltage
VBoOoT-UVLO undervoltage lock-out 2.2 \%
threshold
VOLTAGE REFERENCE (FB PIN)
Ves Feedback voltage; ADJ option 0.985 1 1.015 \%
e Current into FB pin; ADJ FB=1V 02 50 nA
option
CURRENT LIMITS
Isc High-side current limit SR33630 3.85 4.5 5.05 A
lumir Low-side current limit SR33630 29 3.5 4.1 A
IPEAK-MIN Minimum peak inductor currenf SR33630 0.69 A
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Limits apply over the operating junction temperature (T,) range of - 40°C to +125°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:

VIN =12 V, VEN =4V.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Zero current detector
lzc threshold -0.106 A
SOFT START
tss Internal soft-start time 2.9 4 6 ms
POWER GOOD (PG PIN)
VpG.HIGH.UP E;’i‘r’]vgr'gc"’d upper threshold - | o/ ¢ £5 yojtage 105% 107% 110%
VpG.HIGH.DN fa‘ﬁ‘i’rvlzr'g""d upper threshold - | o/ ¢ £5 yojtage 103% 105% 108%
VpG.LOW.UP E;’i‘;“gr'go"d lower threshold - | o/ ¢ £ \oltage 92% 94% 97%
Voo Lowdn fa‘;i“r’]‘;r'gmd lower threshold - | o/ ¢ £ \oltage 90% 92% 95%
Power-good glitch filter
tpe delay 60 170 us
R b dflag R ViN=12V,Vgn =4V 76 150
ower-good fla Q
PG g 9 Rpson Ven =0V 35 60
Minimum input voltage for _
Vin-pe proper PG function 50-uA,EN=0V 2 v
Vps PG logic low output 50-yA, EN=0V, V|y =2V 0.2 \%
OSCILLATOR
fsw Switching frequency "A" Version 340 450 460 kHz
fsw Switching frequency "B" Version 1.2 1.4 1.6 MHz
fsw Switching frequency "C" Version, DDA package 1.8 2.1 2.4 MHz
fsw Switching frequency "C" Version, RNX package 1.8 21 23 MHz
MOSFETS
High-side MOSFET ON-
Rps-oN-Hs resistance RNX package 75 145 mQ
High-side MOSFET ON-
Rps-oN-Hs resistance DDA package 95 160 mQ
Low-side MOSFET ON-
Rps-on-Ls resistance RNX package 50 95 mQ
Low-side MOSFET ON-
Rps-on-Ls resistance DDA package 66 110 mQ

(1) See Power-Good Flag Output for details.

(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)  When the voltage across the Cgoot capacitor falls below this voltage, the low side MOSFET is turned on to recharge Cgoot-

(4) The current limit values in this table are tested, open loop, in production. They may differ from those found in a closed loop application.

Timing Requirements /

Limits apply over the operating junction temperature (T;) range of - 40°C to +125°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: V|5
=12V, Vgn=4 V.

MIN NOM MAX| UNIT
toN-MIN Minimum switch on-time RNX package 68 80 ns
ton-MIN Minimum switch on-time DDA package 75 108 ns
toFF-MIN Minimum switch off-time RNX package 52 70 ns
toFF-MIN Minimum switch off-time DDA package 50 85 ns
toN-MAX Maximum switch on-time 7 9 us
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System Characteristics/

SR33630

The following specifications apply to a typical applications 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 125°C. These specifications are not ensured by
production testing.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VN Operating input voltage range Vour=33V,lgyr=0A 3.8 36 \%
VOUT:5V,V|N:7Vt036V, IOUTZOAto - 1.5% 2.5%
Output voltage regulation for Voyr = 5 max. load
v Vour=5V,ViN=7V1036V, lour=1Ato
ouT » VIN » lout _ 1 £, o
v max. load 1.5% 1.5%
out Vour=33V,Vin=38V1036V, loyr=0A 1 5% 0 5%
- . (] . (]
Output voltage regulation for Vour = 3.3 |to max. load
v V =33V,Vy=38Vto36V,I =1A
ouT =3.3V, Vjy=3. » lout _ 1 E0, o
to max. load 1.5% 1.5%
IsuPPLY Input supply current when in regulation \r‘/’t“;:i \'olgom =33V, lour=0A, 25 uA
Voutr =5V, lout = 1A
Vbror Dropout voltage; (Vin - Vour) Dropout at - 1% of regulation, 150 mV
fSW =140 kHz
Duax Maximum switch duty cycle ViIN=Vour =12V, lpyur=1A 98%
FB pin voltage required to trip short-circuit
Vhe hiccup mode 0.4 v
the Time between current-limit hiccup burst 94 ms
tp Switch voltage dead time 2 ns
Shutdown temperature 165 °C
Tsp Thermal shutdown temperature
Recovery temperature 148 °C

(1) Deviation is with respect to V| =12 V, loyt = 1 A.
(2) Indropout the switching frequency drops to increase the effective duty cycle. The lowest frequency is clamped at approximately: fyn =
1/ (ton-wax * torr-MiN)- Dmax = ton-max /(ton-max + torF-miN)-
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Typical Characteristics/
Unless otherwise specified the following conditions apply: Tp =25°C and V|y =12V
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