m DCP3603

Datasheet

36 V 3 A synchronous step-down converter in SOT23-6L

Features

. 89% typical efficiency at 1000 mA load (V|y =24 V, Vout =5V)
. 93% typical efficiency at 1000 mA load (Viy =12V, VoyTt =5 V)
. 3.3V to 36 V input operating voltage range

. Up to 3 A output current capability

. 85 YA operating quiescent current

. 500 kHz or 1.0 MHz fixed switching frequency
. Synchronous rectification

. Internal compensation network

. Peak current mode control

. Two different versions: LCM for high efficiency at light loads and LNM for

Maturity status link noise-sensitive applications

DCP3603 . Output overvoltage protection
. Thermal shutdown
. Precision enable

. Switching frequency dithering
. Available in SOT23-6L package

Applications

. Major appliances
. Smart metering
. Industrial 12/24 V bus conversion

Description

The DCP3603 is a wide-input voltage, easy-to-use synchronous buck converter
capable of driving up to 3 A load current.

The extended input range from 3.3 V to 36 V makes the device suitable for a wide
range of industrial applications.

The DCP3603 operates at 500 kHz or 1.0 MHz fixed switching frequency allowing the
use of small inductors for an optimized solution size.

Optional switching frequency dithering is implemented to improve EMI performances.

It is based on a peak current mode architecture, including soft-start circuit,
overcurrent protection circuit, overtemperature protection and output overvoltage
protection, and is packaged in a SOT23-6L package.
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1 Application schematic

Figure 1. DCP3603 typical application schematic
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Table 1. Typical external components

requency
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1. Ceramic capacitor
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2 Pin connections

Figure 2. Pin configuration (top view)

o
1 6
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Table 2. Pin description

I T T

Bootstrap. Connect a capacitor between SW and BOOT to form a floating supply across the

BOOT ! high-side switch driver. A 100 nF low ESR ceramic capacitor is recommended.
GND 2 System ground. GND is the reference ground of the regulated output voltage. Therefore,
care must be taken during PCB layout. Use wide PCB traces to make the connection.
FB 3 Feedback. An external resistor divider from the output to GND, tapped to FB, sets the output
voltage. It is recommended to place the resistor divider as close as possible to the FB pin.
EN 4 Enable. Precision enable pin. If the EN voltage is below 0.95 V, the converter is in shutdown

mode with all functions disabled. (cannot be left floating).

Input voltage. V|y supplies power for the internal MOSFET, regulator, and the embedded
VIN 5 analog circuitry. Input capacitors are needed to decouple the input rail. Use wide PCB traces
to make the connection.

Switch output. Connect SW to the inductor and bootstrap capacitor. SW is driven up to V|y

SW 6 by the high-side switch during the on-time of the PWM duty cycle. The inductor current drives
SW low during the off-time. Use wide PCB traces to make the connection.
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3 Maximum ratings

Table 3. Absolute maximum ratings

Power supply voltage -0.3to+38 \%
VEN Enable input voltage -0.3toV)y +0.3 Vv
VEB Feedback pin voltage -03to+1.5 Y,
VBOOT-swW Boot to SW differential voltage -0.3to+55 \%
SW Switching node voltage DC -0.3toV)y+0.3 \Y
Ty Operating junction temperature - 40 to 150 °C
TstG Storage temperature - 5510 150 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.

Functional operation under these conditions is not guaranteed.

Table 4. Thermal data

Riha Thermal resistance junction-ambient 117
RaJc(top) Junction-to-case (top) thermal resistance 17
Reus Junction-to-board thermal resistance 32 °C/W
Wyt Junction-to-top characterization parameter 13
YB Junction-to-board characterization parameter 32
Note: These values were calculated in accordance with JESD specification and simulated on a 4-layer JEDEC board.

Table 5. Recommended operating conditions

VIN Input supply voltage
VEN Enable supply voltage () 0 VIN
louTt Output current 0 3

1. The voltage on this pin must not exceed the voltage on the V\y pin by more than 0.3 V.

Table 6. ESD ratings

Human body model (HBM) +2000
VEsD v
Charged device model (CDM) +500
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4 Electrical characteristics

Ty;=25°C, V|y =24V, unless otherwise specified.

Table 7. Electrical characteristics

Feedback voltage 0.833 0.850 0.867 V
VEn=3.3V, VEg = 0.9 (no switching), LCM 85 120 A
device
Ie) Quiescent current _—
Ven =3.3V, V= 0.9. (no switching), LNM 14 mA
device
Isp Shutdown current VEn=0V 4.5 8 pA
Iskip Skip current limit 0.8 A
vy _siNk Reverse current limit LNM or Voyr overvoltage 1.2 1.5 175 A
V)N rising 2.85 32V
Vuvio Undervoltage lockout threshold
V) falling 2.6 29 \%
VN rising 1.1 123 135 V
VEN Enable threshold
Ve falling 095 11 122 V
Ven=3.3V 10 100
lLKG_EN Enable input leakage current nA
V|N= VEN =36V 20
lLkG_FB Feedback input leakage current Veg=1.2V 0.2 nA
Rps on_Hs = High-side MOSFET on-resistance Isw=0.1A 014  0.21
Q
Rps_on_Ls = Low-side MOSFET on-resistance Isw=0.1TA 0.08 0.14
High-side MOSFET switch
ILim_Hs ViN=24V 40 51 63 A
- current limit
Low-side MOSFET switch
lum_Ls ViN=24V 32 38 45 A
- current limit
ton_MIN Minimum switch-on time on SW pin 90 ns
torr_MIN Minimum switch-off time on SW pin 135 ns
tss Internal soft-start time 1.3 ms
DCP3603Ax 400 @ 500 600 | kHz
Fsw Switching frequency
DCP3603Bx 0.8 1.0 1.2 MHz
Tsp Thermal shutdown threshold 175 °C
Tsp_Rrec Thermal recovery threshold 155 °C
Vovp Overvoltage threshold (Voyp/VEg) 120 %
Vovp _HysT Overvoltage hysteresis 8 %
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5 Block diagram

Figure 3. Simplified block diagram
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6 Functional description

The DCP3603 device is based on a “peak current mode" architecture with constant frequency control. Therefore,
the intersection between the error amplifier output and the sensed inductor current generates the PWM control
signal to drive the power switch.

The device features LNM (low noise mode) that is forced PWM control, or LCM (low consumption mode) to
increase the efficiency at light load, depending on the selected part number.

The main internal blocks shown in the block diagram are:

. Embedded power elements

. A fully integrated sawtooth oscillator with ramp for slope compensation, avoiding subharmonic instability

. The transconductance error amplifier with integrated compensation network

. The high-side current sense amplifier to sense the inductor current

. A “pulse width modulator” (PWM) comparator and the driving circuitry of the embedded power elements

. The soft-start blocks to ramp the error amplifier reference voltage and reduce the inrush current at power-
up. The EN pin inhibits the device when driven low

. The EN pin switches the device on and off

. The current limitation circuit to implement constant current protection, sensing pulse-by-pulse the high-
side / low-side switch current

. A circuit to implement the thermal protection function

. Dithering

. The OVP circuitry to discharge the output capacitor in case of an overvoltage event

6.1 EN

The EN pin controls the ON/OFF operation of the buck converter. If the voltage is less than 0.95 V, it shuts down
the device, while a voltage of greater than 1.36 V is required to start the converter.

The EN pin is an input and cannot be left open or floating. The simplest way to enable the operation of the
DCP3603 is to connect the EN to V. This allows self-startup when V| is within the operating range.

6.2 Soft-start

The soft-start (SS) limits the inrush current surge and makes the output voltage increase monotonically. The
device implements the soft-start phase ramping the internal reference with very small steps. Once the SS ends,
the error amplifier reference is switched to the internal value of 0.85 V coming directly from the bandgap cell.

During normal operation, a new soft-start cycle takes place in case of:
1. Thermal shutdown event

2. UVLO event

3. EN pin rising over the Vgy threshold.

6.3 Light-load operation
The DCP3603 implements two different light-load strategies:
1. Low consumption mode (LCM)
2. Low noise mode (LNM)
Refer to Table 9 to select the part number with the preferred light-load strategy.
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6.3.1 Low consumption mode (LCM)
The Low Consumption Mode (LCM) is an advanced feature that enhances efficiency under light-load conditions.

When the switch peak current request is lower than the Igk|p threshold (see Table 7), the device regulates Voyt
by the Skip threshold, generating pulses at a variable frequency that is inversely proportional to the load. The duty
cycle of the pulses may remain relatively constant, but the interval between pulses increases as the load
decreases.

The device interrupts the switching activities when two conditions occur simultaneously:
. The peak inductor current required is lower than Igk p.
. The voltage on the FB pin is higher than the internal reference voltage.
A new switching cycle takes place once the voltage on the FB pins becomes lower than the internal reference
voltage. The HS switch is kept on until the inductor current reaches Igkp. The amount of inductor peak current is
defined by the required conversion and components selection.
Once the current on the HS reaches the defined value, the device turns the HS off and turns the LS on. The LS is
kept enabled until one of the following conditions is met:
1. The inductor current sensed by the LS becomes equal to zero
2. The switching period has expired
If, at the end of the switching cycle, the voltage on the FB pin is still above the reference voltage, the LS
remains enabled until the inductor current becomes equal to zero. Otherwise, the device turns on the HS

again and starts a new switching pulse.

During the burst pulse, if the energy transferred to CoyT increases the Vgg level above the threshold defined
in Eq. (1), the device interrupts the switching activities. The new cycle takes place only when Vg becomes
lower than the defined threshold. Otherwise, as soon as the LS is turned off, the HS is turned on.

Given the energy stored in the inductor during a burst, the voltage ripple depends on the capacitor value:

AQ _ [o BURST(I,(£))dt
Cour Cout

(1)

Vour_rippLE =

In case of a very light-load condition in LCM, the device can enter into sleep mode with minimized input current
absorption.

6.3.2 Low noise mode (LNM)

Low noise mode implements a forced PWM operation over different loading conditions. The LNM features a
constant switching frequency to minimize the noise in the final application and a constant voltage ripple at fixed

The regulator, in steady loading condition, operates in continuous conduction mode (CCM) over the different
loading conditions.

The triangular-shaped current ripple (with zero average value) flowing into the output capacitor generates the
output voltage ripple, which depends on the capacitor value and the equivalent resistive component (ESR).
Consequently, the output capacitor must be selected to ensure that the voltage ripple is compliant with the
application requirements.

Al
LMAX )

4 =ESR- Al t—7
OUT RIPPLE LMAX T 8 Cour* fsw

Usually, the resistive component of the ripple can be neglected if the selected output capacitor is a multilayer
ceramic capacitor (MLCC).
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6.4 Dithering

The internal dithering circuit changes the switching frequency in a range of + 50 kHz.

AFSW =50kHz (3)

The device updates the frequency every clock period by fixed steps:
. Ramps up in 63 steps from minimum to maximum Fgyy
. Ramps down in 63 steps from maximum to minimum Fgyy

The modulation shape is almost triangular with a frequency of:

Fpithering = Fsw/126 4)

6.5 Duty cycle range

Minimum ON-time (ton_min) is the shortest duration of time that the high-side switch can be turned on. ton_min is
typically 90 ns.

Minimum OFF-time (torr_min) is the shortest duration of time that the high-side switch can be off. torr_min is
typically 135 ns. In CCM operation, ton min @nd topr min limit the voltage conversion range without switching
frequency foldback. - -

The minimum duty cycle without frequency foldback allowed is:

Dumin = ton_min" Fsw (5)
The maximum duty cycle without frequency foldback allowed is:
Dyax = 1= (torr_min* Fsw) (6)
Given a required output voltage, the maximum V| can be found by:

Vin_max = Vour/ton_min" Fsw (7)

6.6 Overcurrent protection

The current protection circuitry features a constant current protection, so the device limits the maximum peak
current (please refer to Table 7) in overcurrent condition.

The DCP3603 device implements a pulse-by-pulse current sensing on both power elements (high-side and low-
side switches) for effective current protection over the duty cycle range. The high-side current sensing is called
“peak”, while the low-side sensing is called “valley”.

The internal noise generated during the switching activity makes the current sensing circuitry ineffective for a
minimum conduction time of the power element. This time is called “masking time” because the information from
the analog circuitry is masked by the logic to prevent erroneous detection of an overcurrent event. Therefore, the
peak current protection is disabled for a masking time after the high-side switch is turned on. The masking time
for the valley sensing is activated after the low-side switch is turned on. In other words, the peak current
protection can be ineffective at extremely low duty cycles, while the valley current protection can be ineffective at
extremely high duty cycles.

The DCP3603 device assures an effective overcurrent protection sensing the current flowing in both power
elements. If one of the two current sensing circuits is ineffective because of masking time, the device is protected
by sensing the current on the opposite switch. Thus, the combination of the “peak” and “valley” current limits
assures the effectiveness of the overcurrent protection even in extreme duty cycle conditions.

If the current diverges because of the high-side masking time, the low-side power element is turned on until the
switch current level drops below the valley current sense threshold. The low-side operation is able to prevent the
high-side turn-on, so the device can skip pulses, decreasing the switching frequency.
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6.7 Overvoltage protection

The overvoltage protection monitors the FB pin and enables the low-side MOSFET to discharge the output
capacitor if the output voltage exceeds 20% above the nominal value.

This is a second-level protection and should never be triggered in normal operating conditions if the system is
properly dimensioned. In other words, the selection of the external power components and the dynamic
performance determined by the compensation network should guarantee output voltage regulation within the
overvoltage threshold, even under worst-case load transition conditions.

The protection is reliable and able to operate even during normal load transitions in a system whose dynamic
performance is not in line with the load dynamic request. Consequently, the output voltage regulation would be
affected.

The DCP3603 device implements a negative current limitation (lyy_sink, refer to Table 7) to limit the maximum
reversed switch current during overvoltage operation.

6.8 Thermal shutdown

The shutdown block disables the switching activity if the junction temperature is higher than a fixed internal
threshold (TSH refer to Table 7). The thermal sensing element is close to the power elements, ensuring fast and
accurate temperature detection. A hysteresis of approximately 20 °C prevents the device from turning ON and
OFF too fast. After a thermal protection event is expired, the DCP3603 restarts with a new soft-start.
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7 Application information

The DCP3603 is a buck DC-to-DC converter. It is typically used to convert a higher input voltage to a lower output
DC voltage with a maximum output current of 3 A. The following design procedure can be used to select
components for the DCP3603.

71 Typical application

The device only requires a few external components to convert from a wide voltage range supply to a fixed output
voltage. The figure below shows a basic schematic.

Figure 4. DCP3603 application schematic
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7.2 Output voltage setting

The error amplifier reference voltage is typically 0.85 V (refer to Table 7). The output voltage is adjusted
accordingly with the following equation:

R
Vour =Vrp- (1 + R_;) (8)

7.3 Input capacitor selection

The input capacitor voltage rating must be higher than the maximum input operating voltage of the application.
During the switching activity, a pulsed current flows into the input capacitor; therefore, its RMS current capability
must be selected according to the application conditions. Internal losses of the input filter depend on the ESR
value, thus low ESR capacitors (such as multilayer ceramic capacitors) usually have a higher RMS current
capability. On the other hand, given the RMS current value, a lower ESR input filter has lower losses and thus
contributes to higher conversion efficiency.

The maximum RMS input current, flowing through the capacitor, can be calculated as follows:

Igys = ITour ((1 - %)%) 9)

Where Igyt is the maximum DC output current, D is the duty cycle, and n is the efficiency. This function has a
maximum at D = 0.5 and, considering n = 1, it is equal to IgyT/2. In a specific application, the range of possible
duty cycles has to be considered to determine the maximum RMS input current. The maximum and minimum duty
cycles can be calculated as:

Dusuw = Vour + AViow _side (10)
MAX VN min + AV Low_side — AV HiGH side
V + AV i
Dy = our LOW _side (1)

VIN max T AViow _side — AVHIGH side
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Where AVygHsipe and AV owsipe are the voltage drops across the embedded switches. The peak-to-peak
voltage across the input filter can be calculated as the equation below:

loyr ( D)D
=————1—=)=+4+ESR-(I Al 12
Vpp Cin Fow ) SR~ (Igyr + AIL) (12)

In case of negligible ESR (MLCC capacitor), the equation of C|y as a function of the target Vpp can be written as
follows:

L.(l_g) (13)

Cin =
= (Vpp - Fsw) n

3o

Considering n = 1, this function has its maximum at D = 0.5:

lout
CIN_min = 14
IN_min (4 K VPP_max . FSW) ( )

Typically, Cjy is dimensioned to keep the maximum peak-to-peak voltage across the input filter within the order of
5% VINmAX-

7.4 Inductor selection
The inductor current ripple flowing into the output capacitor determines the output voltage ripple. The inductor
value is usually selected to keep the current ripple lower than 20% - 40% of the output current over the input
voltage range. The inductance value can be calculated by the following equation:

Vour

Al = Vin=Vour . torr (15)

L “ton =

Where Ton and Togr are the on- and off-time of the internal power switch. The maximum current ripple at fixed
Vour is obtained at maximum Togg, which is at minimum duty cycle. So fixing Al = 20% to 40% of the maximum
output current, the minimum inductance value can be calculated:

_ Vour 1=Dppn
Lmin - AIL_max FSW (16)

The peak current through the inductor is given by:
Al
11, peak = lour + TL (17)

So if the inductor value decreases, the peak current (that has to be lower than the current limit of the device)
increases. The higher the inductor value, the higher the average output current that can be delivered, without
reaching the current limit.
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7.5 Output capacitor selection

The triangular-shaped current ripple (with zero average value) flowing into the output capacitor generates the
output voltage ripple, which depends on the capacitor value and the equivalent resistive component (ESR).
Therefore, the output capacitor has to be selected to ensure that the voltage ripple is compliant with the
application requirements.

The voltage ripple equation can be calculated as:

AIL max
AV, =ESR- Al —_— 18
ouT L_max + (8 K COUT K FSW) ( )

For a ceramic (MLCC) capacitor, the capacitive component of the ripple dominates the resistive one. For an
electrolytic capacitor, the opposite is true. Neglecting the ESR contribution, the minimum value of the output
capacitor is given by:

Al
CouT_min_RIPPLE = Wm (19)

As the compensation network is internal, the output capacitor should be selected to provide a proper phase
margin and ensure a stable control loop.

7.6 Board layout guidelines

The DC-DC converter area is very sensitive, and it is necessary to pay attention to the layout of this part. The DC-
DC converter generates GND noise that can get coupled on the surrounding ground, reducing the sensitivity, and
high-frequency components can be coupled onto the RF part. Therefore, to ensure a correct layout, it is
necessary to:

* Provide efficient filtering by placing capacitors as close as possible
» Reduce parasitic, ensuring wide and short connections.

A two-layer or a four-layer board is strongly recommended. Put the ground layer very close to the top layer to
obtain a good ground plane reference. A minimum copper thickness for each layer of 0.07 mm (2 oz) is
suggested.

Put a ground plane internally to reduce the coupling between the traces. If it is not possible to use a four-layer
board, it is necessary to fill the area under the phase node of the board with ground metal to reduce or eliminate
radiation emissions.

Ground plane
Any switch-mode power supply requires a good PCB layout to achieve the maximum performance.

Component placement, GND trace routing and width, are the major issues. Basic rules commonly used for DC-
DC converters for good PCB layout should be followed. All traces carrying current should be drawn on the PCB
as short and as thick as possible. This should be done to minimize resistive and inductive parasitic effects and to
increase system efficiency.

Connect all the ground metallization and/or layers with as many vias as possible. Ground vias between layers
should be added liberally throughout the RF portion of the PCB. This helps prevent the accrual of parasitic ground
inductance due to ground-current return paths. The vias also help to prevent cross-coupling from the RF and
other signal lines across the PCB.

Capacitor placing
Particular care has to be taken in the placement of the supply voltage filtering capacitors. It is, in fact, important to
ensure efficient filtering by placing these capacitors as close as possible to their dedicated pins.

The layout of decoupling capacitors is extremely important to minimize the induction loop formed between the
capacitor and the IC power and ground. The vias should be placed on the side of the capacitor lands, not the
ends. The vias should be located at the minimum keep-out distance and connected to the capacitor lands with a
wide trace - at least as wide as the via pad. Vias of opposite polarity should be placed as close together as
possible (minimum keep-out distance), and vias of the same polarity should be kept separated as much as
possible. If space allows, a second pair of vias on the opposite side of the capacitor may be added to reduce the
inductance further.

Inductor placing

The DC-DC converter inductor has to be placed as close as possible, with traces as short and as thick as
possible. This should be done to minimize resistive parasitic effects and increase system efficiency.
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Feedback resistor placing

It is important to place the resistor divider close to the FB pin to reduce noise sensitivity of the output voltage
feedback path. Route the VoyTt sense path away from noisy nodes and preferably through a layer on the opposite
side of a shielded layer.

Thermal aspects

The device power dissipation inside the IC is mainly due to the DC-DC integrated MOSFET power loss. The heat
generated by this power dissipation level requires a suitable heat sink to keep the junction temperature below the
overtemperature protection threshold (Thermal shutdown) at the rated ambient temperature. Try, where possible,
to increase the number of power planes connected to improve the heat dissipation.

However, different layouts are also possible. Basic principles suggest keeping the IC in the middle of the
dissipating area; providing as many vias as possible; designing a dissipating area with a square shape; and
avoiding interruption of this area by other copper traces.
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8 Typical performance characteristics

Figure 5. DCP3603A — Efficiency (Viy = 24 V) Figure 6. DCP3603A - Efficiency (Viy =12 V)
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Figure 7. DCP3603B - Efficiency (V|y = 24 V) Figure 8. DCP3603B — Efficiency (V|y =12 V)

100 100
90 90
80 80
70 70
g 60 g 60
g’ 50 § 50
ui'j 40 g 40
30 30
20 20
10 10
o o
0,01 01 1 0,01 01 1
lout 4] out (A]
----- DCP3603BC Vin = 24V Vout = 5V = DCP3603BN Vin = 24V Vout = 5V «+++++DCP3603BC Vin = 12V Vout = 5V s DCP3603BN Vin = 12V Vout = 5V
----- DCP3603BC Vin = 24V Vout = 3.3V s DCP3603BN Vin = 24V Vout = 3.3V «+++++DCP3603BC Vin = 12V Vout = 3.3V = DCP3603BN Vin = 12V Vout = 3.3V

Figure 9. DCP3603AC - LCM operation at no load Vjy =24  Figure 10. DCP3603AC - LCM operation at no load V|\ =
V,Voutr =5V, NO LOAD 24V,Voyr=5V,lpur=1.5A
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Figure 11. DCP3603BC - LCM operation at no load V|y =24 Figure 12. DCP3603BC - LCM operation at no load V)y =
V,Voutr =5V, NO LOAD 24V, Voyr=5V,lput=1.5A
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Figure 13. DCP3603AC SOFT-START phase V,y = 24 V, Figure 14. DCP3603BC SOFT-START phase V,y = 24 V,
Vour =5V, R_LOAD = 1.65 Q Vour =5V, R_LOAD = 1.65 Q
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9 Package information

To meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions, and product
status are available at: www.st.com. ECOPACK is an ST trademark.

9.1 SOT23-6L package information

Figure 15. SOT23-6L package outline
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Table 8. SOT23-6L mechanical data

T R T
A 0.90 1.25
A1 0.0 0.10
A2 0.9 1.30
b 0.30 0.50
b1 0.30 0.45
¢ 0.14 0.20
c1 0.14 0.15 0.16
D 2.90 BSC
2.80 BSC
E1 1.60 BSC
e 0.95BSC
el 1.90 BSC
L 0.30 0.55
L2 0.25
N 5
a 0° 8°
Symbol Tolerance
aaa 0.15
bbb 0.20
cce 0.10
ddd 0.20
eee 0.08
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Figure 16. SOT23-6L recommended footprint
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9.2 SOT23-6L package information

Figure 17. SOT23-6L carrier tape outline
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10 Ordering information

Table 9. Ordering information

DCP3603ACMR | 03AC 500 kHz

OFF
DCP3603BCMR = 03BC 1.0 MHz

LCM (Low consumption mode)

DCP3603ACDMR | 3ACD 500 kHz

ON
DCP3603BCDMR | 3BCD 1.0 MHz

SOT23-6L  Tape and reel

DCP3603ANMR = 03AN 500 kHz

OFF
DCP3603BNMR = 03BN 1.0 MHz

LNM (Low noise mode)

DCP3603ANDMR = 3ACD 500 kHz

ON
DCP3603BNDMR = 3BCD 1.0 MHz
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Table 10. Document revision history

T

12-Nov-2025 1 Initial release.

DS15056 - Rev 1 page 22/26



‘_ DCP3603
,’ Contents

Contents
1 Application schematiC ...........coo i i i it ii i 2
2 Pin conNNeCtioNS ... ..ot i i s 3
3 Maximum ratings ........ccoiiiii i i i i s 4
4 Electrical characteristics. ........ ... i i i 5
5 Block diagram . ....... ...ttt it ittt ta et e i a s 6
6 Functional description......... ...t i i ittt iasa s anan s nannans 7
6.1 EN . e 7
6.2 Soft-Start. . . . 7
6.3 Light-load operation . . ... . 7
6.3.1 Low consumption mode (LCM) . . . . ... 8
6.3.2 Low noise mode (LNM) . . ... 8
6.4 DI NErING . . . o 9
6.5 DUty CYCle range . .. ..o e e 9
6.6 Overcurrent protection . .. ... ... . 9
6.7 Overvoltage protection . ... ... .. 10
6.8  Thermal shutdown. . ... ... 10
7 Applicationinformation. ... i 1
71 Typical application. ... ... e 1"
7.2 Output voltage setting. . .. .. ... e 11
7.3 Input capacitor selection. . . ... ... ... 1"
7.4 Inductor selection .. ... ... . 12
7.5  Output capacitor selection . . ... e 13
7.6 Board layout guidelines . .. ... ... 13
Typical performance characteristics ........... ...t 15
Package information. .......... ... i s 17
9.1 SOT23-6L package information. . .......... ... .. 17
9.2 SOT23-6L package information. . .......... ... . . 20
10 Orderinginformation ......... ... o i it it ieae e eaearennaaeannnns 21
ReVISiON RiStOory .. ... i i n st i s n s 22

DS15056 - Rev 1 page 23/26



‘,_l DCP3603

List of tables

List of tables

Table 1. Typical external components . . . . . .. .. e 2
Table 2. Pin descCription. . . . . . e 3
Table 3. Absolute maximum ratings . . . . . . .. . 4
Table 4.  Thermal data. . . . . .. .. 4
Table 5. Recommended operating conditions. . . . . . . . . ... e 4
Table 6. ESD ratings. . . . . o oot 4
Table 7. Electrical characteristics . . . . . . . .. .. 5
Table 8. SOT23-6L mechanical data. . . . . . . . ... 18
Table 9. Ordering information. . . . . . . . .. 21
Table 10.  Document revision history . . . . . .. 22

DS15056 - Rev 1 page 24/26



‘_ DCP3603
,’ List of figures

List of figures

Figure 1. DCP3603 typical application schematic . . . ... ... .. ... . . . 2
Figure 2. Pin configuration (top VIEW) . . . . . . .. 3
Figure 3. Simplified block diagram . . . . . . . 6
Figure 4. DCP3603 application schematic . . . . .. ... ... . 11
Figure 5. DCP3603A — Efficiency (VIN =24 V) . . . oo 15
Figure 6. DCP3603A - Efficiency (VIN =12 V) . oo o e e 15
Figure 7. DCP3603B — Efficiency (VIN =24 V) . . . oo 15
Figure 8. DCP3603B — Efficiency (VIN =12 V) . . o o 15
Figure 9. DCP3603AC - LCM operation atnoload Viy=24 V,VouT=5V,NOLOAD. . . . .. .. ... ... .. .. ... .... 15
Figure 10. DCP3603AC - LCM operation atnoload Viy =24 V, Voyut =5V, lout=15A . . . . ... . . . ... ... 15
Figure 11.  DCP3603BC - LCM operation at noload Vi =24 V, Voyutr=5V,NOLOAD. . . .. .. ... ... .. 16
Figure 12.  DCP3603BC - LCM operation at noload Viy =24 V, Voyut =5V, lout=15A . . . . ... . . . . .. . ... 16
Figure 13. DCP3603AC SOFT-START phase VN =24 V,VouT=5V,R_LOAD=165Q .. ...... ... ... ... . ... 16
Figure 14. DCP3603BC SOFT-START phase VN =24 V,VouT=5V,R_ LOAD=165Q .. ...... .. ... . ... .. ... 16
Figure 15. SOT23-6L package outline. . . . . . . .. 17
Figure 16.  SOT23-6L recommended footprint . . . . . . . . . 19
Figure 17.  SOT23-6L carrier tape outline. . . . . . . .. .. 20
Figure 18.  SOT23-6Lreel outline . . . . . . ... 20

DS15056 - Rev 1 page 25/26



‘,_l DCP3603

IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2025 STMicroelectronics — All rights reserved
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