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XR76203 / XR76205 / XR76208

40V 3A/5A/8A Synchronous Step Down COT Regulators

General Description

The XR76203, XR76205 and XR76208 are synchronous step-down
regulators combining the controller, drivers, bootstrap diode and
MOSFETSs in a single package for point-of-load supplies. The XR76203,
XR76205, and XR76208 have load current ratings of 3A, 5A and 8A
respectively. A wide 4.5V to 40V input voltage range allows for single
supply operation from industry standard 24V +10%, 18V - 36V, and
rectified 18VAC and 24VAC rails.

With a proprietary emulated current mode Constant On-Time (COT)
control scheme, the XR76203, XR76205, and XR76208 provide
extremely fast line and load transient response using ceramic output
capacitors. They require no loop compensation, simplifying circuit imple-
mentation and reducing overall component count. The control loop also
provides 0.07% load and 0.15% line regulation and maintains constant
operating frequency. A selectable power saving mode allows the user to
operate in discontinuous conduction mode (DCM) at light current loads,
thereby significantly increasing the converter efficiency.

A host of protection features, including over-current, over-temperature,
short-circuit and UVLO, helps achieve safe operation under abnormal
operating conditions.

The XR76203, XR76205, and XR76208 are all available in a RoHS-
compliant, green / halogen-free, space-saving QFN 5x5mm package.

Typical Application

FEATURES

m Controller, drivers, bootstrap diode and

MOSFETs integrated in one package

3A, 5A and 8A step down regulators

o Wide 4.5V to 40V input voltage range

O 20.6V adjustable output voltage
Proprietary Constant On-Time control

O No loop compensation required

O Stable ceramic output capacitor operation
O Programmable 200ns to 2us on-time

o Constant 100kHz to 800kHz frequency
Selectable CCM or CCM / DCM

o CCM / DCM for high efficiency at light-load
o CCM for constant frequency at light-load

m Programmable hiccup current limit with thermal

compensation

Precision enable and Power Good flag
Programmable soft-start
30-pin 5x5mm QFN package
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Distributed power architecture

Point-of-Load converters

Power supply modules

FPGA, DSP, and processor supplies

Base stations, switches / routers, and servers
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XR76203 / XR76205 / XR76208

Absolute Maximum Ratings

Stresses beyond the limits listed below may cause
permanent damage to the device. Exposure to any
Absolute Maximum Rating condition for extended periods
may affect device reliability and lifetime.

PV N5 VIN-eeeeeeeemeeeeersen e aeeenieesiese e asne e esnesneeseesseeseens -0.3V to 43V
VGG venrerreneneeimetee et ettt -0.3V to 6.0V
BT ettt -0.3V to 48v(")
BST-SW ...t e -0.3V to 6V
SW, ILIM.. et -1V to 43v(1:2)
ALL other pins.........ccooi i -0.3V to VCC+0.3V
Storage temperature............ccccevveeeenieeeieeeenn -65°C to +150°C
Junction temperature.............cccocooieii e 150°C
Power dissipation............cccccveeiiiininiiiicceiee Internally Limited
Lead temperature (Soldering, 10 S€C)........cccevvereiiierinennn. 300°C
ESD rating (HBM - Human Body Model)...........cccocceeriiennes 2kV

Electrical Characteristics

Unless otherwise noted: T, = 25°C, V|\ = 24V, BST = V¢, SW = AGND = PGND = 0V, Cycc = 4.7uF. Limits applying over
the full operating temperature range are denoted by a “e@”

Operating Conditions

PV N e ee e e een e eee et e et en e eae et e e e e e e e e e enee e 4.5V to 40V
LY PSS 4.5V to 40V
SW, ILIM. oo -1V to 40v()
PGOOD, Ve, Tons SS, EN, FB...ocviicieecie -0.3V to 5.5V
Switching frequency..........cccocooiiiiiiiinnen. 100kHz to 800kHz(®)
Junction temperature range..........cccccoveeeeiiene. -40°C to +125°C

XR76203 JEDEC51 Package Thermal Resistance, qja.....28°C/W
XR76205 JEDEC51 Package Thermal Resistance, qja.....26°C/W
XR76208 JEDEC51 Package Thermal Resistance, qya.....25°C/W

XR76203 Package Power Dissipation at 25°C...................... 3.6W
XR76205 Package Power Dissipation at 25°C...................... 3.8W
XR76208 Package Power Dissipation at 25°C...................... 4.0W

Note 1: No external voltage applied.

Note 2: SW pin’s minimum DC range is -1V, transient is -5V for less than
50ns.

Note 3: Recommended frequency.

Parameter Conditions
Power Supply Characteristics
VCC regulating o 5.5 40
VIN Input voltage range \%
VCC tied to VIN ° 45 55
viN VIN input supply current Not switching, V|y = 24V, Vgg = 0.7V ° 0.7 2 mA
Ivin VIN input supply current (XR76203) f = 300kHz, Ron = 215kQ, VFB = 0.58V 12 mA
IviN VIN input supply current (XR76205) f = 300kHz, Rpoyn = 215kQ, VFB = 0.58V 15 mA
lyin VIN input supply current (XR76208) f = 300kHz, Rpoyn = 215kQ, VFB = 0.58V 19 mA
lorF Shutdown current Enable = 0V, V|y = 12V 1 pA
Enable and Under-Voltage Lock-Out UVLO
V|H_EN_1 EN pin rising threshold [ 1.8 1.9 2.0 \%
VEN_H_1 EN pin hysteresis 70 mV
Vi En 2 E:;lef;rt”ni (l)'insing threshold for DCM/CCM ° 28 30 31 Vv
278DSR00 Rev 1E



XR76203 / XR76205 / XR76208

Parameter Conditions
VEN7H72 EN pin hysteresis 100 mV
VCC UVLO start threshold, rising edge 4.00 4.25 4.40 \%
VCC UVLO hysteresis 230 mV
Reference Voltage
VN = 5.5V to 40V, VCC regulating 0.596 0.600 0.604 \
Vin=4.5V to 5.5V, VCC tied to V| 0.596 0.600 0.604 \
VREF Reference voltage
VN = 5.5V to 40V, VCC regulating 0.594 0.600 0.606 \
Vin = 4.5V to 5.5V, VCC tied to V| 0.594 0.600 0.606 \Y
DC line regulation CCN.I’ closed loop, Vi = 3.5V to 40V, +0.33 %
applies to any Coyt
DC load regulation CCM, closed loop, applies to any Coyt +0.39 %
Programmable Constant On-Time
Tont On-time 1 Ron = 237kQ, V|y =40V 1570 1840 2120 ns
f corresponding to on-time 1 Vour = 24V, V|\ = 40V, Rpy = 237kQ 283 326 382 kHz
Tonmminy Minimum programmable on-time Ron = 14kQ, V| = 40V 120 ns
Tonz On-time 2 Ron = 14kQ, V| = 24V 174 205 236 ns
Tons On-time 3 Ron = 35.7kQ, V|\ = 24V 407 479 550 ns
f corresponding to on-time 3 Vour = 3.3V, V|y =24V, Roy = 35.7kQ 250 287 338 kHz
f corresponding to on-time 3 Vout = 5.0V, V|y =24V, Ron = 35.7kQ 379 435 512 kHz
Minimum off-time 250 350 ns
Diode Emulation Mode
Zero crossing threshold DC value measured during test -2 mV
Soft-start
SS charge current -14 -10 -6 MA
SS discharge current Fault present 1 mA
VCC Linear Regulator
VN =6V to 40V, | oap = 0 to 30mA 4.8 5.0 52 \
VCC output voltage
ViN =5V, I oap = 0 to 20mA 4.51 4.7 \
Power Good Output
Power Good threshold -10 -6.9 -5 %
Power Good hysteresis 1.6 4 %
Power Good sink current 1 mA
Protection: OCP, OTP, Short-Circuit
Hiccup timeout 110 ms

278DSR00
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XR76203 / XR76205 / XR76208

Parameter Conditions

ILIM pin source current 45 50 55 MA

ILIM current temperature coefficient 0.4 %I°C

OCP comparator offset -8 0 +8 mV

Current limit blanking GL rising > 1V 100 ns

Thermal shutdown threshold’ Rising temperature 150 °C

Thermal hysteresis’ 15 °C

VSCTH feedback pin short-circuit Percent of Vger, short circuit is active after 50 60 70 %

threshold PGOOD is asserted °
XRP76203 Output Power Stage

High-side MOSFET Rpgon 115 160 mQ
Rpson Ips = 1A

Low-side MOSFET Rpson 40 59 mQ
lout Maximum output current 3 A
XRP76205 Output Power Stage

High-side MOSFET Rpgon 42 59 mQ
RDSON IDS =2A

Low-side MOSFET Rpgon 40 59 mQ
lout Maximum output current 5 A
XRP76208 Output Power Stage

High-side MOSFET Rpson 42 59 mQ
Rpson Ips = 2A

Low-side MOSFET Rpgon 16.2 21.5 mQ
lout Maximum output current 8 A

Note 1: Guaranteed by design.

278DSR00
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XR76203 / XR76205 / XR76208

Pin Configuration, Top View

BST SW PVIN PVIN PVIN PVIN PVIN PVIN

{30! i20f i28f 27} 26l {25} i24f {23
lewaed leweed : leuwad flenwad lenaad leacusd lewead :
wm | 1} PVIN PAD 22| puIN
EN| 2] 21| PyIN
TON | 3] P T 0] sw
ss|af T 19| PGND
PGOOD | 5 | 18] PGND
SW PAD
FB -"é": AGND PAD PGN[S"i;-
...... : PAD,....| PGND
AGND | 7'} 16| PGND
15| PGND
isi foi ifiof i11f 12 [13f 114

VIN VCC AGND SW SwW SW SW
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XR76203 / XR76205 / XR76208

Pin Assignments

Pin Name Description

1 ILIM A Over-current protection programming. Connect with a resistor to SW.

2 EN/MODE | Precision enable pin. Pulling this pin above 1.9V will turn the regulator on and it will operate in
CCM. If the voltage is raised above 3.0V, then the regulator will operate in DCM / CCM
depending on load

3 TON A Constant on-time programming pin. Connect with a resistor to AGND.

4 SS A Soft-start pin. Connect an external capacitor between SS and AGND to program the soft-start
rate based on the 10pA internal source current.

5 PGOOD 0O, 0D Power-Good output. This open-drain output is pulled low when Vot is outside the regulation.

6 FB A Feedback input to feedback comparator. Connect with a set of resistors to VOUT and AGND
in order to program V.

7,10,AGND | AGND A Signal ground for control circuitry. Connect the AGND Pad with a short trace to pins 7 and 10.
Pad
8 VIN A Supply input for the regulator’s LDO. Normally it is connected to PVIN.
9 VCC A The output of regulator’s LDO. For operation using a 5V rail, VCC should be shorted to VIN.
11-14, 20, SwW PWR Switch node. The drain of the low-side N-channel MOSFET. The source of the high-side
29, SW Pad MOSFET is wire-bonded to the SW Pad. Pins 20 and 29 are internally connected to the SW
pad.
15-19, PGND PWR Ground of the power stage. Should be connected to the system’s power ground plane. The
PGND Pad source of the low-side MOSFET is wire-bonded to the PGND Pad.
21-28,PVIN | PVIN PWR Input voltage for power stage. The drain of the high-side N-channel MOSFET.
Pad
30 BST A High-side driver supply pin. Connect a bootstrap capacitor between BST and pin 29.

Type: A= Analog, | = Input, O = Output, I/O = Input/Output, PWR = Power, OD = Open-Drain

278DSR00

6 Rev 1E



XR76203 / XR76205 / XR76208

Functional Block Diagram

VCC TON BST PVIN
[m—————- F————————————————— = - ————— -
VCC UvLO
| Enable LDO Switching |
VIN + 4.25 V Enabled |
LDO
L1
| VCC VCC :
L
I T, FB 0.6V |
I 150 c— ¢ ¢ I
I
PGOOD + current
$ 10UA emulation & VIN . |
DC correction On-Time |
SS
I
l Switching I
| Enabled Feedback [
| comparator GH |
N
FB W & sw
| PGOOD comparator |
Dead VCC
| Time |
| 0.555 v — - Control| |
| o ) Switching |
| Short-circuit detection Enabled GL |
| 0.36 V —/8+ — * |
[ Hiccu
p I
| Enable LDO Mode |
Enable LDO
EN/MODE it T [
| 19V —-
If four I
| consecutive OCP
CCM or CCM/DCM I
I If 8 consecutive ZCD ocp |
I 3V—- IleherS)rE(Z:gD comparator S0uA |
I Then exit DCM I
| Zero Cross Detect I
| SW ——p»— |
| -2mv —-
I
L - - Y - Y- ——— —— R ———— ——— _— 4
AGND ILIM PGND
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XR76203 / XR76205 / XR76208

Typical Performance Characteristics

Unless otherwise noted: V,y = 24V, Vout = 3.3V, lgyT = 8A, f = 400kHz, T = 25°C. The schematic is from the Application

Information section.
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XR76203 / XR76205 / XR76208

Typical Performance Characteristics

Unless otherwise noted: V |y = 24V, Voyut = 3.3V, loyT = 8A, f = 400kHz, Tp = 25°C. The schematic is from the application

information section.
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XR76203 / XR76205 / XR76208

Typical Performance Characteristics

Unless otherwise noted: V|y = 24V, Vgyt = 3.3V, lgyTt = 8A, f = 400kHz, Tp = 25°C. The schematic is from the Application
Information section.
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XR76203 / XR76205 / XR76208

Efficiency

Unless otherwise noted: TapgienT = 25°C, no air flow, f = 400kHz, inductor losses are included, the schematic is from the
Application Information section.
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Figure 19: XR76208 Efficiency, Viy = 12V
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Figure 21: XR76205 Efficiency, V,y= 12V
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Figure 23: XR76203 Efficiency, Vi = 12V
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Figure 20: XR76208 Efficiency, V|\ = 24V
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XR76203 / XR76205 / XR76208

Thermal Derating

Unless otherwise noted: No air flow, f = 400kHz, the schematic is from the Application Information section.
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Figure 25: XR76208, V|\ = 12V
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XR76203 / XR76205 / XR76208

Functional Description

XR76203, XR76205 and XR76208 are synchronous step-
down, proprietary emulated current-mode Constant On-
Time (COT) regulators. The on-time, which is programmed
via Ry, is inversely proportional to V| and maintains a
nearly constant frequency. The emulated current-mode
control is stable with ceramic output capacitors.

Each switching cycle begins with GH signal turning on the
high-side (control) FET for a preprogrammed time. At the
end of the on-time, the high-side FET is turned off and the
low-side (synchronous) FET is turned on for a preset
minimum time (250ns nominal). This parameter is termed
Minimum Off-Time. After the Minimum Off-Time, the volt-
age at the feedback pin FB is compared to an internal volt-
age ramp at the feedback comparator. When Vgg drops
below the ramp voltage, the high-side FET is turned on and
the cycle repeats. This voltage ramp constitutes an emu-
lated current ramp and makes possible the use of ceramic
capacitors, in addition to other capacitor types, for output
filtering.

Enable / Mode Input (EN/MODE)

EN/MODE pin accepts a tri-level signal that is used to
control turn on / off. It also selects between two modes of
operation: ‘Forced CCM’ and ‘DCM / CCM'. If EN/MODE is
pulled below 1.8V, the regulator shuts down. A voltage
between 2.0V and 2.8V selects the Forced CCM mode,
which will run the Regulator in continuous conduction at
all times. A voltage higher than 3.1V selects the DCM/
CCM mode, which will run the regulator in discontinuous
conduction at light loads.

Selecting the Forced CCM Mode

In order to set the regulator to operate in Forced CCM, a
voltage between 2.0V and 2.8V must be applied to EN/
MODE. This can be achieved with an external control sig-
nal that meets the above voltage requirement. Where an
external control is not available, the EN/MODE can be
derived from V\. If V|y is well regulated, use a resistor

divider and set the voltage to 2.5V. If V| varies over a wide
range, the circuit shown in Figure 31 can be used to
generate the required voltage. Note that at V| of 5.5V and
40V the nominal Zener voltage is 4.0V and 5.0V,
respectively. Therefore for V|y in the range of 5.5V to 40V,
the circuit shown in Figure 31 will generate Vg required for
Forced CCM.

Selecting the DCM / CCM Mode

In order to set the regulator operation to DCM / CCM, a
voltage between 3.1V and 5.5V must be applied to the EN/
MODE pin. If an external control signal is available, it can
be directly connected to EN/MODE. In applications where

an external control is not available, the EN/MODE input can
be derived from V,y. If V| is well regulated, use a resistor

divider and set the voltage to 4V. If V|\ varies over a wide

range, the circuit shown in Figure 32 can be used to
generate the required voltage.

IN

4
L

RZ
10k

Zener

, 30“‘ % ENMODE
MMSZ4685T1G or Equivalent

—>

R2
35.7k, 1%

Figure 31: Selecting Forced CCM
by Deriving EN/MODE from Vg

Rz
10k

EN/MODE

>

EN

Zener
MMSZ4685T1G or Equivalent

P~

Figure 32: Selecting DCM / CCM
by Deriving EN/MODE from Vg

278DSR00

13

Rev 1E



XR76203 / XR76205 / XR76208

Programming the On-Time

The On-Time Toy is programmed
according to following equation:

via resistor Roy

_ Vnx [ton—(25%107")]

R
3.05x10 '°

ON

where toy is calculated from:

- Vour
ON VIN XfX Eff

where:

f is the desired switching frequency at nominal Iyt

Eff is the regulator efficiency corresponding to nominal Iy
shown in Figures 19 - 24

Substituting for toy in the first equation, we get:

Vour -9
(fx—E}}) —[(25%10 ) x Vix]

ON

3.05x10 "°

Over-Current Protection (OCP)

If load current exceeds the programmed over-current lgcp,

for four consecutive switching cycles, the regulator enters
the hiccup mode of operation. In hiccup, the MOSFET
gates are turned off for 110ms (hiccup timeout). Following
the hiccup timeout, a soft-start is attempted. If OCP
persists, the hiccup timeout will repeat. The regulator will
remain in hiccup mode until load current is reduced below
the programmed lgcp . In order to program the over-current

protection, use the following equation:

_ (Iocp x RDS) + 8mV
RLIM LIM

Where:

RLIM is resistor value for programming lgcp

locp is the over-current threshold to be programmed

RDS is the MOSFET rated on resistance; XR76208 =
21.5mQ, XR76205 = 59mQ, XR76203 = 59mQ

8mV is the OCP comparator maximum offset

ILIM is the internal current that generates the necessary
OCP comparator threshold (use 45pA).

Note that ILIM has a positive temperature coefficient of
0.4%/°C (Figure 10). This is meant to roughly match and
compensate for positive temperature coefficient of the
synchronous FET. The graph of typical locp versus RLIM is
shown in Figures 7 - 9. The maximum allowable RLIM for
the XR76205 is 8.06kQ.

Short-Circuit Protection (SCP)

If the output voltage drops below 60% of its programmed
value, the regulator will enter hiccup mode. Hiccup will
persist until the short-circuit is removed. The SCP circuit
becomes active after PGOOD asserts high.

Over-Temperature (OTP)

OTP triggers at a nominal die temperature of 150°C. The
gates of the switching FET and synchronous FET are
turned off. When die temperature cools down to 135°C,
soft-start is initiated and operation resumes.

Programming the Output Voltage

Use an external voltage divider as shown in the Application
Circuit to program the output voltage Vgyr.

Vour )
Rl = R2 ( ~1
“\06

where R2 has a nominal value of 2kQ.

Programming the Soft-start

Place a capacitor Cgg between the SS and AGND pins to

program the soft-start. In order to program a soft-start time
of tgg, calculate the required capacitance Cgg from the

following equation:

~ 10pA
Cgg = g5 X (0.6V)

278DSR00
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Feed-Forward Capacitor (Cgg)

A feed-forward capacitor (Cgg) may be necessary,

depending on the Equivalent Series Resistance (ESR) of
Court- If only ceramic output capacitors are used for Coyt

then a Cgf is necessary. Calculate Cgp from:

1

Crr = 2xmx Rl x7xfic

where:

R1 is the resistor that Cgr is placed in parallel with
fLc is the frequency of output filter double-pole

f_c frequency must be less than 11kHz when using ceramic
Court- If necessary, increase L and / or Coyt in order to
meet this constraint.

When using capacitors with higher ESR, such as
PANASONIC TPE series, a Cgg is not required provided
following conditions are met:

1. The frequency of output filter LC double-pole f ¢ should
be less than 11kHz.

2. The frequency of ESR Zero fz¢, gsr should be at least
five times larger than f_¢.

Note that if fzeopsr is less than 5xfic, then it is
recommended to set the f ¢ at less than 2kHz. Cgf is still
not required.

Maximum Allowable Voltage Ripple at FB pin

Note that the steady-state voltage ripple at feedback pin FB
(Veg RiIPPLE) Must not exceed 50mV in order for the

regulator to function correctly. If Veg gipp g is larger than
50mV, then Coyt should be increased as necessary in
order to keep the Vgg rippL g below 50mV.

Feed-Forward Resistor (Rgf)

Poor PCB layout can cause FET switching noise at the
output and may couple to the FB pin via Cgg Excessive

noise at FB will cause poor load regulation. To solve this
problem, place a resistor Rgg in series with Cpr. An Rgg

value up to 2% of R1 is acceptable.
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Application Circuit, XR76208

OPTIONAL
CSNB 0.56nF RSNB 10hm [ [
CBST 1uF
I VW
R4 2k R3  18.2k 24VIN
v MW
< [a2] o | (=] o o] N~ [(e] wv bl )
) ™) @ ™) ) N N (3] 3\ N (8] 3]
9 2 2 Q9K 322z 2z z zzZ L CN
n o> > > > > > T
SW oo o a @ A o a a a a
RUMpASAG 1 S 2 8 & Ui 2 2x 10uF/50V
g ° 5 & 21
Zen B L < PVIN
IH RONAA28K 3 ToN sw &
CSS || 470F 4 U1 19,
Ill |20 ss XR76208 PGND
VCC |—5PGOOD PGND |8
R5Y Y V10K 6 17
FB PGND
FB
T acND PGND 2
- PGND >
Z 00 2 2 2 =2
> > < 2] 2] ] ]
0| (o] O ~ [gY] ) <
S IR B IHLP-5050FD-01  400kHz, 3.3V @ 0-8A
2.2uH
MY,
) cout
CFF 3x 47uF/10V
CIN  0.1uF 0.27nF R1
T PVIN 9.09k
FB =
CVCC | |4.7uF
= R2
2%
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Application Circuit, XR76205

OPTIONAL _
CSNB 0.33nF RSNB 10hm | |
CBST 1uF
{} VWA u
R4 2k R3  18.2% 24VIN
il AWV
I [a2] (Y] o o o 0| ~ [(e] Yol < [ag]
™) o) o) ™) [V [aY] N (9] (9] (o] (o]
9 29 Q5L 22z z 2z z zzZ L CIN
w > > > > > > T
SwW L i a o a a o
RLMAABOBK T |, S S 5 o i 22 1x 10uF/50V
g2 2 % & 21
21N B L < PVIN
IH RON p£292.4K 3 ToN sw R
L L s XR76205 oo =
Ve |—5PGOOD penD 8
R5YV VoK 6 17
FB PGND
FB
— AGND paND 8
o 2 PGND 2
Z 0 0 2 2 2 =2
> > < ] 7] 7] 7]
[ee] (o] (=] ~ o o) <
SR I R Wurth-74437368033 400kHz, 3.3V @ 0-5A
3.3uH
MO, -
. JSOUT
CFF X 47UF/10V
CINT 0.1uF 0.27nF R1
H PVIN 9.09k
F8 =
CVCC | 4.7uF
= R2
2
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Application Circuit, XR76203

CBST  1uF

=
R4 2k R3  18.2k n 24VIN
v AW
<t ™ N o o (=] [ee] N~ © Yol < [se]
e} ™ ™ ™ 5] N N N N N N N
9 2 995 32 2z 2z 2 z 2 LGN
SW RLIMAAA4.02k 1 SR 22 T 1ourssov
VWA= LM z 2 o o PVIN
2 253 21
21len B L < PVIN
I” RON Apn28K 3 Ton sw =R
| CSS || 47nF 4 U1 19,
I I s XR76203 PeND
5 18
VCC_amn [ | PGOOD PGND
R5" V10K 6 17
FB PGND
FB
— AGND paND €
- paND 2
Z 0 0 2 2 =2 =2
> > < [ [ [ ]
[ee] (o)} o ~ N ™| <t
= - - - = Wurth-74437368047 400kHz, 3.3V @ 0-3A
4.7uH
SASS ]
. couT
CFF 47uF/10V
CIN1 0.1uF 0.22nF R1
H PVIN 9.09k
FB —
CVCCH4.7UF
— R2
2k
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Mechanical Dimensions

(0.615)
— —

D3 D1

(0.615)

(0.610)

E1

PIN #1 —
INDEX AREA
I
22 o~
E | B
3| .
m|a
=1
TOP VIEW
D BOTTOM VIEW
[leecl

A3
30X A {
eee
Al ]

SIDE VIEW

Dimension Table
s,
\S),/% /’0% MINIMUM | NOMINAL [MAXIMUM
o
A 0.80 0.90 1.00
Al 0.00 0.02 0.05
A3 0.20 Ref.
08 [ 025 | 030
D 5.00 BSC
E 5.00 BSC
e 0.50 BSC
D1 1570 1720 1.820
E1 2635 2.785 2.885
D2 2635 2.785 2.885
E2 1135 1.285 1.385
D3 1345 1.495 1595
E3 1.903 2.053 2153
L 0.30 0.40 0.50
aaa 0.05
bbb 0.10
ccc 0.10
ddd 0.05
eee 0.08
N 30

TERMINAL DETAIL

NOTE : ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES.

Drawing No.: POD-00000018

Revision: C
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Recommended Land Pattern and Stencil

TYPICAL RECOMMENDED LAND PATTERN

EZA 7

? | // za
.

: VA

=\ ) 7

234
, A

7/'7 |
-

TYPICAL RECOMMENDED STENCIL

I
N

NOTE : ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES.

Drawing No.: POD-00000018

Revision: C
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Ordering Information

Part Number Operating Temperature Range Package Packaging Method Lead-Free
XR76208

XR76208EL-F -40°C < T;<+125°C 5x5mm QFN Tray Yes
XR76208ELTR-F -40°C =T, < +125°C 5x5mm QFN Tape and Reel Yes
XR76208EVB XR76208 Evaluation Board

XR76205

XR76205EL-F -40°C = T;<+125°C 5x5mm QFN Tray Yes
XR76205ELTR-F -40°C < T, < +125°C 5x5mm QFN Tape and Reel Yes
XR76205EVB XR76205 Evaluation Board

XR76203

XR76203ELTR-F -40°C < T;<+125°C 5x5mm QFN Tape and Reel Yes
XR76203EVB XR76203 Evaluation Board

NOTE: For more information about part numbers, as well as the most up-to-date ordering information and additional information on environmental rating, go to
www.maxlinear.com/XR76203, www.maxlinear.com/XR76205, and www.maxlinear.com/XR76208.

Revision History

Revision Date Description

1A February 2015 Initial release

1B June 2018 Update to MaxLinear logo. Update format and Ordering Information table.

1C July 2018 Add land pattern and stencil. Update Ordering Information table.

1D October 2019 Correct block diagram by changing the input gate into the Hiccup Mode from an AND gate to an OR gate.
Update ordering information.

1E May 17, 2023 Updated:
= In “General Description” and “Features” section, minimum value of the wide input voltage range.
= On the cover page, “Line regulation” figure replaced with “XR76208 Efficiency, V|y = 24V” figure.
m  In “Operating Conditions” section, Py,y and V| parameters.
m  In “Electrical Characteristics” table, values for V| and values for Vggg.
= “Mechanical Dimensions” figure.
= “Recommended Land Pattern and Stencil” figure.
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MaxLinear, Inc.
5966 La Place Court, Suite 100

7\ Carlsbad, CA 92008
MAXLINEAR  Tel: +1(760) 692-0711
\_ Fax: +1 (760) 444-8598

www.maxlinear.com

The content of this document is furnished for informational use only, is subject to change without notice, and should not be construed as a commitment by
MaxLinear, Inc. MaxLinear, Inc. assumes no responsibility or liability for any errors or inaccuracies that may appear in the informational content contained in this
document. Complying with all applicable copyright laws is the responsibility of the user. Without limiting the rights under copyright, no part of this document may be
reproduced into, stored in, or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or
otherwise), or for any purpose, without the express written permission of MaxLinear, Inc.

EXCEPT AS OTHERWISE PROVIDED EXPRESSLY IN WRITING BY MAXLINEAR, AND TO THE MAXIMUM EXTENT PERMITTED BY LAW: (A) THE
MAXLINEAR PRODUCTS ARE PROVIDED ON AN “AS IS” BASIS WITHOUT REPRESENTATIONS OR WARRANTIES OF ANY KIND, INCLUDING WITHOUT
LIMITATION ANY IMPLIED OR STATUTORY WARRANTIES AND ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
NON-INFRINGEMENT, OR TITLE; AND (B) MAXLINEAR DOES NOT GUARANTEE THAT THE PRODUCTS WILL BE FREE OF ERRORS OR DEFECTS.
MAXLINEAR PRODUCTS SHOULD NOT BE USED IN ANY EMERGENCY, SECURITY, MILITARY, LIFE-SAVING, OR OTHER CRITICAL USE CASE WHERE A
FAILURE OR MALFUNCTION COULD CAUSE PERSONAL INJURY OR DEATH, OR DAMAGE TO OR LOSS OF PROPERTY. USERS ASSUME ALL RISK FOR
USING THE MAXLINEAR PRODUCTS IN SUCH USE CASE. CUSTOMERS AND USERS ARE SOLELY RESPONSIBLE FOR USING THEIR OWN SKILL AND
JUDGMENT TO DETERMINE WHETHER MAXLINEAR PRODUCTS ARE SUITABLE FOR THE INTENDED USE CASE.

MaxLinear, Inc. may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document. Except
as expressly provided in any written license agreement from MaxLinear, Inc., the furnishing of this document does not give you any license to these patents,
trademarks, copyrights, or other intellectual property.

MaxLinear, the MaxLinear logo, any other MaxLinear trademarks (including but not limited to MxL, Full-Spectrum Capture, FSC, AirPHY, Puma, AnyWAN,
VectorBoost, MXL WARE, and Panther), and the MaxLinear logo on the products sold are all property of MaxLinear, Inc. or one of MaxLinear's subsidiaries in the
U.S.A. and other countries. All rights reserved.

All third-party products, company names and logos are trademarks™ or registered® trademarks and remain the property of their respective holders/owners. Use of
such marks does not imply any affiliation with, sponsorship or endorsement by the owners/holders of such trademarks. All references by MaxLinear to third party
trademarks are intended to constitute nominative fair use under applicable trademark laws.

The URLs provided are for informational purposes only; they do not constitute an endorsement or an approval by MaxLinear of any of the products or services of the
corporation or organization or individual. MaxLinear bears no responsibility for the accuracy, legality or content of the external site or for that of subsequent links.
Contact the external site for answers to questions regarding its content.

© 2023 MaxLinear, Inc. All rights reserved.
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Looking for pricing, stock, or lifecycle information?
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