NSSHNBO

30V, 1 A Synchronous PWM Step-down DC/DC Converter Evaluation Board

No.EEV-517-L501A-250219

R1271L501A-EV is the evaluation board for R1271 which has the below features,

benefits and specifications.

OVERVIEW

The R1271x is a synchronous step-down DC/DC converter with a maximum input voltage rating of 42V. This
device is suitable for small inductors with the switching frequency of 2 MHz. The external components are only
an inductor and several capacitors and a resistance. The tiny DFN package option makes the power circuit
compact .

KEY BENEFITS

e High efficiency 85% is realized with switching frequency of 2 MHz

®  The output voltage is maintained at cranking by reducing a switching frequency to minimum 1/4 of
normal frequency.

® EMI noise reduction by using a spread spectrum clock generator. (Diffusion Rate: +10%).

KEY SPECIFICATIONS

Input Voltage Range (Maximum Ratings): 3.6 V to 30 V (42 V)
Start-up Voltage: 4.5V

Standby Current: Typ. 4 pA

Operating Temperature Range: -40°C to 105°C

Output Voltage Accuracy: +1.0% (Ta = 25°C)

Oscillator Frequency: Typ.2 MHz (Fixed inside the IC)
Minimum On-Time: Typ. 70 ns

Minimum Off-Time: Typ. 120 ns

Duty-over: Oscillation Frequency x 1 to 1/4

Soft start function

Thermal Shutdown: Typ. Tj = 160°C

Undervoltage Lockout (UVLO): VCC = 3.3 V (Typ.)
Overvoltage Lockout (OVLO): VIN =35V (Typ.)

®  Overvoltage Detection (OVD): Output Voltage (VOUT) +10%
® LX Current Limit: Typ. 1.8 A (LIMIT Pin Open)

® High-side MOSFET On Resistance: Typ. 0.4 Q

® Low-side MOSFET On Resistance: Typ. 0.2 Q

® Package: DFN3030-12B

® For more details on R1271 IC, please refer to

https://www.nisshinbo-microdevices.co.jp/en/products/dc-dc-switching-regulator/spec/?product=r1271



https://www.nisshinbo-microdevices.co.jp/en/products/dc-dc-switching-regulator/spec/?product=r1271

R1271x

PART NUMBER INFORMATION

Product Name

Package

R1271L501A DFN3030-12B
Select the Set Output Voltage (VseT).
Set Output Voltage (Vser)
501 50V
Select the optional functions.
Overcurrent Protection SSCG
A Hiccup-type Disable

No. EEV-517-L501A-250219
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R1271x

No. EEV-517-L501A-250219

PCB LAYOUT

Evaluation board of R1271L (Package: DFN3030-12)
TOP VIEW BOTTOM VIEW
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R1271x

PIN DESCRIPTIONS

R1271L (DFN3030-12B) Pin Description

No. EEV-517-L501A-250219
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R1271L (DFN3030-12B) Pin Configuration
* The tab on the bottom of the package is substrate level (GND). The tab must be connected to the ground plane
on the board.

Pin No. Pin Name Description
1 VIN Power Supply Pin
2 NC™M No Connection
3 VCC VCC Output Pin
4 LIMIT Current Limit Adjustment Pin
5 CSS Soft-start Adjustment Pin
6 CE Chip Enable Pin, Active-high
7 PGOOD Power Good Pin
8 VOUT Output Voltage Feedback Input Pin
9 NCOM No Connection
10 GND GND Pin
11 BST Bootstrap Pin
12 LX Switching Pin

@

It is recommended to set the NC pin left open to prevent failure caused by adjacent pins’ short circuit.
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R1271x
No. EEV-517-L501A-250219

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings

Symbol Parameter Rating Unit
ViN VIN Pin Input Voltage -0.3t0 42 \Y,
Vce CE Pin Voltage -0.3to Vin+0.3 £ 42 \%
Vcss CSS Pin Voltage -0.3t0 3 \%

Vour VOUT Pin Voltage -0.31t0 30 \%
Vee VCC Pin Voltage -0.3t06 \%
VCC Pin Output Current Internally Limited mA

Vst BST Pin Voltage LX-0.3 to LX+6 \%
Vix LX Pin Voltage -0.3to Vin+0.3 <36 \Y,
Vpcoop PGOOD Pin Voltage -0.3t0 16 \%
Vumir LIMIT Pin Voltage -0.3t0 6 \Y%
Po Power Dissipation Refer to Appendix ‘POWER DISSIPATION”

Tj Junction Temperature Range —-40 to 125 °C
Tstg Storage Temperature Range -55t0 125 °C

ABSOLUTE MAXIMUM RATINGS

Electronic and mechanical stress momentarily exceeded absolute maximum ratings may cause permanent damage
and may degrade the lifetime and safety for both device and system using the device in the field. The functional
operation at or over these absolute maximum ratings is not assured.

RECOMMENDED OPERATING CONDITIONS

Recommended Operating Conditions

Symbol Parameter Rating Unit
VIN Operating Input Voltage 3.6 to 30 \%
Ta Operating Temperature Range -40 to 105 °C
Vup PGOOD Pin Pull-up Voltage 0to5.5 \Y

RECOMMENDED OPERATING CONDITIONS

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the recommended
operating conditions, even if they are used over such conditions by momentary electronic noise or surge. And the
semiconductor devices may receive serious damage when they continue to operate over the recommended operating

conditions.
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R1271x

ELECTRICAL CHARACTERISTICS

Vin =12V, Vce = ViN, unless otherwise specified.

The specifications surrounded by

No. EEV-517-L501A-250219

are guaranteed by design engineering at —-40°C < Ta < 105°C.

R1271x Electrical Characteristics (Ta = 25°C)
Symbol Parameter Conditions Min. | Typ. | Max. | Unit
Vstart | Start-up Voltage v
Vce VCC Pin Voltage (VCC-GND) Vout = Vser x 1.05 4.75 5 Vv
Istanpey | Standby Current xﬁf:_f)?o\(/, Vee= 0V 4 A

Iving Z’{INPVC\:/(K/InZSVTCF:)ﬁl(r)]g CS:tlér[;ent 1 Vout = Vser X 1.05 1.0 1.35 | mA
Vuvior | Undervoltage Lockout (UVLO) Vce Falling 3.3 \Y
Vuwor | Threshold Voltage Vce Rising 4.3 \Y;
VoviLor Overvoltage Lockout (OVLO) Vin Rising 33.6 35 |B6.75 | VvV
Vovior | Threshold Voltage Vi Falling 320 | 34 |[B6.2 | v
Vour | Output Voltage (R1271x501x) Ijo_" 555 ?a —TosC |j:g(5)8| 5.0 Ig:gg& Y,
fosco Oscillator Frequency 0 8V<VN<16V,lour=0A |[1800 | 2000 | [2200] | kHz
tss1 Soft-start Time 1 CSS = OPEN 0.36/ | 0.5 | 0.75 | ms
tss2 Soft-start Time 2 CSS=4.7nF 1.4 2.0 |ms
lrss Soft-start Pin Charging Current | Vess =0V 1.8 2 2.2 |pA
Vssenp CSS Pin Voltage at soft-start stop 0.635 | 0.64 ||0.705 | V
Rois css | CSS Pin Discharge Resistance xlc?ss:=435 \\// Vee =0V, 3 kQ
. LX Current Limit DC Current, LIMIT = OPEN 1.8 A
(High-side MOSFET) DC Current, LIMIT = 0V 0.75| 1.0 [1.25]
Vcen CE "High” Input Voltage \Y
VcEL CE "Low” Input Voltage Vv
Icen CE "High” Input Current Vin=Vce =30V 1.2 | [2.45 | pA
IceL CE "Low” Input Current Vin=30V, Vece =0V (0.1 0 HA
IvouTH VOUT ”"High” Pin Current 130 HA
Vpcooporr | PGOOD “Low” Output Voltage Vin=3.6 V, lpcoop = 1 mA [0.35] \%
lrcooporr | PGOOD Pin Leakage Current Vin = 30V, Vecoop = 6 V 0.1 0 HA
Overvoltage Detection - V. V V
Vovor | (ovp) Throshold Voltage Vour Rising %106 | x1.10 | k114 | v
Vovor Overvoltage Release Vour Falling Vser | Vser | Vser v
(OVD) Threshold Voltage x1.02| | x1.07 | x1.12
Vivor Undervoltage Detection Vour Falling Vser | Vser | Vser v
(UVD) Threshold Voltage X0.86| | x0.90 | x0.94
VuvoR Undervoltage Release Vour Rising Vser | Vser | Vser v
(UVD) Threshold Voltage x0.88] | x0.93 | x0.98
All test items listed under Electrical Characteristics are done under the pulse load condition (Tj = Ta = 25°C).
6
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R1271x

No. EEV-517-L501A-250219

TYPICAL APPLICATION CIRCUIT
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R1271x Typical Application Circuit

Recommended values for components

Symbol Capacitance

CIN 10 yF
COUT1 10 yF
CBST 0.1 uF
cvcce 1.0 uF
CsSs OPEN
RCE 1.0kQ

L1 2.2uH

It is recommended to set 1 kQ or higher for Rce and 10 kQ or higher for Rec
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R1271x
No. EEV-517-L501A-250219

TECHNICAL NOTES

The performance of a power source circuit using this device is highly dependent on a peripheral circuit. A
peripheral component or the device mounted on PCB should not exceed a rated voltage, a rated current or a
rated power. When designing a peripheral circuit, please be fully aware of the following points.

e  External components must be connected as close as possible to the ICs and make wiring as short as
possible. Especially, the capacitor connected in between VIN pin and GND pin must be wiring the shortest.
If their impedance is high, internal voltage of the IC may shift by the switching current, and the operating
may be unstable. Make the power supply and GND lines sufficient.

e  Place a capacitor (Csst) as close as possible to the LX pin and the BST pin.

e The tab on the bottom of the package must be connected to GND when mounted on the board. To improve
thermal dissipation on the multilayer board, surface, secure the GND layer as large as possible and set
via to release the heat to the other layer in the connecting part of the tab on the bottom.

e |tis recommended that NC pin left open to prevent failure caused by adjacent pins’ short circuit.

e If Vouris forced negative voltage before start-up, the IC may not be able to ramp up.

e Make the wiring between the LX pin and the inductor as short as possible to reduce the parasitic
capacitance.

e  Place the input capacitor (Cin) on the same side of the IC. If it is placed on the different side of the IC by
using via, the parasitic inductance of the via may increase the noise.

e Feedback the output voltage from the closest point of Cour.

e  Thermal shutdown function is designed for preventing risk of smoke and fire. The function does not have
the effect under the input over voltage or damaged by beyond the absolute maximum rating condition.

e Do not design with depending on the thermal shutdown function as the system protection. The thermal
shutdown function is designed for the IC.
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10.

11.

. The products and the product specifications described in this document are subject to change or discontinuation of

production without notice for reasons such as improvement. Therefore, before deciding to use the products, please refer
to our sales representatives for the latest information thereon.

. The materials in this document may not be copied or otherwise reproduced in whole or in part without prior written

consent of our company.

. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or otherwise

taking out of your country the products or the technical information described herein.

. The technical information described in this document shows typical characteristics of and example application circuits

for the products. The release of such information is not to be construed as a warranty of or a grant of license under
our company's or any third party's intellectual property rights or any other rights.

. The products listed in this document are intended and designed for use as general electronic components in standard

applications (office equipment, telecommunication equipment, measuring instruments, consumer electronic products,
amusement equipment etc.). Those customers intending to use a product in an application requiring extreme quality and
reliability, for example, in a highly specific application where the failure or misoperation of the product could result in
human injury or death (aircraft, spacevehicle, nuclear reactor control system, traffic control system, automotive and
transportation equipment, combustion equipment, safety devices, life support system etc.) should first contact us.

. We are making our continuous effort to improve the quality and reliability of our products, but semiconductor products

are likely to fail with certain probability. In order to prevent any injury to persons or damages to property resulting from
such failure, customers should be careful enough to incorporate safety measures in their design, such as redundancy
feature, fire containment feature and fail-safe feature. We do not assume any liability or responsibility for any loss or
damage arising from misuse or inappropriate use of the products.

. Anti-radiation design is not implemented in the products described in this document.
. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and

characteristics in the evaluation stage.

. WLCSP products should be used in light shielded environments. The light exposure can influence functions and

characteristics of the products under operation or storage.

There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In the case
of recognizing the marking characteristic with AOI, please contact our sales or our distributor before attempting to use
AOL

Please contact our sales representatives should you have any questions or comments concerning the products or
the technical information.

NSSHINBO

Official website
https://www.nisshinbo-microdevices.co.jp/en/
Purchase information
https://www.nisshinbo-microdevices.co.jp/en/buy/
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