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© Cypress Semiconductor Corporation, 2014-2019. This document is the property of Cypress Semiconductor Corporation
and its subsidiaries (“Cypress”). This document, including any software or firmware included or referenced in this
document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and
other countries worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically
stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual property rights. If
the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with
Cypress governing the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable
license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source
code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within
your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly
through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and
import the Software solely for use with Cypress hardware products. Any other use, reproduction, modification, translation,
or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS
OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. No computing device can be absolutely secure. Therefore, despite security measures
implemented in Cypress hardware or software products, Cypress shall have no liability arising out of any security breach,
such as unauthorized access to or use of a Cypress product. CYPRESS DOES NOT REPRESENT, WARRANT, OR
GUARANTEE THAT CYPRESS PRODUCTS, OR SYSTEMS CREATED USING CYPRESS PRODUCTS, WILL BE
FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, HACKING, DATA LOSS OR THEFT, OR OTHER
SECURITY INTRUSION (collectively, “Security Breach”). Cypress disclaims any liability relating to any Security Breach,
and you shall and hereby do release Cypress from any claim, damage, or other liability arising from any Security Breach.
In addition, the products described in these materials may contain design defects or errors known as errata which may
cause the product to deviate from published specifications. To the extent permitted by applicable law, Cypress reserves
the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the
application or use of any product or circuit described in this document. Any information provided in this document,
including any sample design information or programming code, is provided only for reference purposes. It is the
responsibility of the user of this document to properly design, program, and test the functionality and safety of any
application made of this information and any resulting product. “High-Risk Device” means any device or system whose
failure could cause personal injury, death, or property damage. Examples of High-Risk Devices are weapons, nuclear
installations, surgical implants, and other medical devices. “Critical Component” means any component of a High-Risk
Device whose failure to perform can be reasonably expected to cause, directly or indirectly, the failure of the High-Risk
Device, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do
release Cypress from any claim, damage, or other liability arising from any use of a Cypress product as a Critical
Component in a High-Risk Device. You shall indemnify and hold Cypress, its directors, officers, employees, agents,
affiliates, distributors, and assigns harmless from and against all claims, costs, damages, and expenses, arising out of any
claim, including claims for product liability, personal injury or death, or property damage arising from any use of a Cypress
product as a Critical Component in a High-Risk Device. Cypress products are not intended or authorized for use as a
Critical Component in any High-Risk Device except to the limited extent that (i) Cypress’s published data sheet for the
product explicitly states Cypress has qualified the product for use in a specific High-Risk Device, or (ii) Cypress has given
you advance written authorization to use the product as a Critical Component in the specific High-Risk Device and you
have signed a separate indemnification agreement.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB,
F-RAM, and Traveo are trademarks or registered trademarks of Cypress in the United States and other countries. For a
more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of
their respective owners.
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Preface

This manual explains how to use the evaluation board. Be sure to read this manual before using the product. For this
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product, consult with sales representatives or support representatives.

Handling and use

Handling and use of this product and notes regarding its safe use are described in the manuals.

Follow the instructions in the manuals to use this product.

Keep this manual at hand so that you can refer to it anytime during use of this product.

Notice on this document

All information included in this document is current as of the date it is issued. Such information is subject to change

without any prior notice.

Please confirm the latest relevant information with the sales representatives.

Caution of the products described in this document

The following precautions apply to the product described in this manual.

& WARNING

Indicates a potentially hazardous situation which could result in death or serious injury and/or
a fault in the user’s system if the product is not used correcitly.

Electric shock,
Damage

Before performing any operation described in this manual, turn off all the power supplies to
the system.
Performing such an operation with the power on may cause an electric shock or device fault.

Electric shock,
Damage

Once the product has been turned on, do not touch any metal part of it.
Doing so may cause an electric shock or device fault.

& CAUTION

Indicates the presence of a hazard that may cause a minor or moderate injury, damages to
this product or devices connected to it, or may cause to loose software resources and other
properties such as data, if the device is not used appropriately.

Cuts, Damage

Before moving the product, be sure to turn off all the power supplies and unplug the cables.
Watch your step when carrying the product. Do not use the product in an unstable location
such as a place exposed to strong vibration or a sloping surface. Doing so may cause the
product to fall, resulting in an injury or fault.

Cuts

The product contains sharp edges that are left unavoidably exposed, such as jumper plugs.
Handle the product with due care not to get injured with such pointed parts.

Damage

Do not place anything on the product or expose the product to physical shocks. Do not carry
the product after the power has been turned on.
Doing so may cause a malfunction due to overloading or shock.

Damage

Since the product contains many electronic components, keep it away from direct sunlight,
high temperature, and high humidity to prevent condensation. Do not use or store the product
where it is exposed to much dust or a strong magnetic or electric field for an extended period
of time. Inappropriate operating or storage environments may cause a fault.

Damage

Use the product within the ranges given in the specifications.
Operation over the specified ranges may cause a fault.

MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B
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Damage

To prevent electrostatic breakdown, do not let your finger or other object come into contact
with the metal parts of any of the connectors. Before handling the product, touch a metal
object (such as a door knob) to discharge any static electricity from your body.

Damage

When turning the power on or off, follow the relevant procedure as described in this
document. Before turning the power on, in particular, be sure to finish making all the required
connections. Furthermore, be sure to configure and use the product by following the
instructions given in this document. Using the product incorrectly or inappropriately may
cause a fault.

Damage

Always turn the power off before connecting or disconnecting any cables from the product.
When unplugging a cable, unplug the cable by holding the connector part without pulling on
the cable itself. Pulling the cable itself or bending it may expose or disconnect the cable core,
resulting in a fault.

Damage

Because the product has no casing, it is recommended that it be stored in the original
packaging. Transporting the product may cause a damage or fault. Therefore, keep the
packaging materials and use them when re-shipping the product.

MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B

Downloaded from AFFOW.Com.

Preface


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

Contents

&% CYPRESS

> EMBEDDED IN TOMORROW™

O B 1T To] ] o} o o OO PP PP PRI 6
2. Evaluation Board SPECITICALION ........uiiiiiie et e e e e et e e e e e e e et a e e e e e e e e e b b —— e e e e e e s e a b —— e e aeesaaaarraees 7
I T LA B LT Yod g o} o o [ PSP 8
T (U =Yg Lo B @1 g L=l (U o I T P T PP PP PP PUPPPTOPRPT 9
T oY1 oY o o] g =T o LA IR- |V 10| RSO P PP SPOPP 10
B.  WITING LAY O UL ..ttt ettt e kbt e ettt o1t e e 4k bt e e sttt e o4 n et e o4k b et e e e m b et e e eab et e e e bbb e e e eanne e e s nbnn e e e anbreeenan 11
R O | (o ] DT T=To | =t B T PP PP PP OPPPPPOPPPIN 12
S I - 1 3 1 S T T T TP PO P P TOU ST OTRPPPOPRPPN 13
S T (=T £t o To = I =L - LT PP PP PP OPPPPPOPRPIN 15
O | TR 4= RS T €1 Yo = PSPPI 21
N Y 1IN - U T T T o o = 1o B o1 o3 10| = F PSPPSR 22
12, Ordering INFOIMALION . .uiii ettt ookt e et e e e a et e ook et e e s b et e e e s b et e e ek b e e e s st et e e enbb e e e enne e e e nnnes 24
RNV A ] (o] o = 1] o] VTP PPT T OOPPPPPPP 25
DOCUMENT REVISION HISTOTY ...ttt ettt e oo ettt e e e e ekttt e e e e e e et b b et e e e e e e e nbbbe e e e e e e e s ansbnnneeaeeenan 25
MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B 5

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

1. Description

o CYPRESS

> EMBEDDED IN TOMORROW™

MB39C503 is a single output step down DC/DC controller using external FETs. It achieves the high efficiency with
“Enhanced Low Power Mode (LPM) Operation” in light load. In Enhanced LPM, this controller operates that the quiescent
current is reduced only 30pA and the switching frequency is fallen by extending on time. These operations enable to
improve the efficiency in light load. Internal compensation circuit with current mode architecture and internal boost switch
allow reducing the BOM parts and the component area. “Over Current Alerting function” can detect the near over current
limitation. The over current alerting level is set 85% for over current limitation level. The function suppresses an excessive
margin design through elimination of possibilities of current overflows and enhances the system reliability.
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2. Evaluation Board Specification
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Table 2-1 Evaluation Board Specification

Component Symbol Condition Min Typ Max Unit
Input Voltage VIN - 4.0 - 25 \%
Output Voltage VOUT - - 3.3 - \%
Output Current I0UT SLP_N=H - - 10.73 A
Switching Frequency fSW - - 800 - kHz
MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B 7
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3. Pin Description

Table 3-1 Pin Description
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Component Input or Output Description
VIN Input Power supply terminal of DC/DC system.
VOUT Output Output of DC/DC system.
VDD Input Power supply terminal PWM controller and internal drivers.
Enable input for PWM Controller.
EN Input When turning on, apply greater than 0.65V and less than 5.5V.
When turning off, apply less than 0.25V.
SLP N Inout Input terminal transferred to “Enhanced LPM”.
- P Transferred to “Enhanced LPM” by connecting to “L” level.
PWRGD Output Open drain output terminal with power good.
ALERT_N_VOUT Output Open drain output terminal with over current alerting.

PGND

Power Ground Terminal.

MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B
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4.  Setup and Checkup
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®  Supply the DC/DC input power of to the terminal between VIN to PGND.
®  Supply the PWM controller input voltage of 5.0V to VDD terminal.

®  Connect the VOUT terminal to required loading device or measuring instrument. In this time, connect the EN terminal
to “L” state.

Then, turning on the EN input. Confirming the DC/DC output voltage is setting voltage.

Note:

The recommended operating conditions of MB39C503 EN pin is 5.5V maximum. Please don’t
connect EN to VIN when VIN voltage is over 5.5V.

Figure 4-1 Image of Connection

Power
Supply O—{SLP_N
(5V) EN ALERT_N_VOUT +——©°
Multimeter
747' VDD PWRGD —°
- Load etc.
m—C—V/IN VOUT [ Ommmm—
Power
Supply =====C—"PGND PGND [ Crmmmm—
MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B 9
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5. Component Layout

&% CYPRESS

> EMBEDDED IN TOMORROW™

Figure 5-1 Component Layout
Top View
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6. Wiring Layout
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Figure 6-1 Wiring Layout
Top Side (Layer 1) Inside (Layer 2)
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Circuit Diagram
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Figure 7-1 Circuit Diagram
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8.

Parts List

Table 8-1 Parts List
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Component Iltem Specification Vender Package Parts Name Remark
M1 IC - Cypress QFN-16 MB39C503 Controller
VDS=30V, ID=11A
Q1 Noh FET | RO o sn | Fairchild Power33 FDMC7208S HighiLow
RON=5.3mQ, QG=14nC
D3 - - - - - No mount
L1 Inductor 0.68uH(14A) ALPS 7.4 x 6.5mm GLMCR6803A LX
C1-1 Capacitor 10uF(35V) TDK 2012 C2012X5R1V106K VIN
C1-2 Capacitor 10uF(35V) TDK 2012 C2012X5R1V106K VIN
C1-3 Capacitor 1.0pF(50V) TDK 1608 C1608X5R1H105K VIN
c2-1* -* - - -* -* No mount *
c2-2* -* - - -* -* No mount *
Cc2-3 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
C2-4 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
C2-5 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
C2-6 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
Cc2-7 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
C2-8 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
Cc2-9 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
C2-10 Capacitor 47uF(10V) TDK 2012 C2012X5R1A476M VOUT
Cc2-11 Capacitor 10pF(10V) TDK 1608 C1608X5R1A106K VOUT
C5 Capacitor 0.47uF(35V) TDK 1005 C1005X5R1V474K BST
C6 Capacitor 1.0uF(35V) TDK 1005 C1005X5R1V105K VIN
c7 Capacitor 1.0uF(35V) TDK 1005 C1005X5R1V105K VCC
cs Capacitor 4.7uF(10V) TDK 1005 C1005X5R1A475K VDD
R1-1 Resistor 8.2kQ SSM 1005 RG1005PD822 FB
R1-2 Resistor 47kQ SSM 1005 RG1005PD473 FB
R2 Resistor 24kQ SSM 1005 RG1005PD243 FB
R4 Resistor 2mQ SSM 2012 KRL2012-M-R002-G RSENSE
R14 * Resistor * 330kQ * KOA * 1005 * RK73B1ETTP334J * PWRGD *
R15 * Resistor * 330kQ * KOA * 1005 * RK73B1ETTP334J * ALERT_N*
R18 - - - - - No mount
MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B 13
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EMBEDDED IN TOMORROW Parts List
Component Item Specification Vender Package Parts Name Remark
R21 * _x _x o . - No mount *
R27 * Resistor * 220kQ * KOA * 1005 * RK73B1ETTP224J * EN *
R28 * -* -* -* -* -* No mount *
R29 * Resistor * 330kQ * KOA * 1005 * RK73B1ETTP334J * SLP_N*
R30 Resistor 10Q TE 1005 CPF0402B10RE1 VDD
Connectivity
- Pin 3A HIROSE 2.54 HIF3H-20PB-2.54DSA -
* : parts on buck side
MB39C503-EVBSK-01 Evaluation Board Operation Manual, Doc. No. 002-08718 Rev. *B 14
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0. Reference Data
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Figure 9-1 Efficiency vs Output Current, VOUT ;3.3V-Setting

Efficiency vs Output Current, VOUT ;3.3V-Setting
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Reference Data

Figure 9-2 Load regulation Output Voltage vs Output Current, OUT ;3.3V-Setting

Output Voltage vs Output Current, VOUT ;3.3V-Setting
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Figure 9-3 Start-up (EN=0V to 5V) VIN=7.4V, VOUT=3.3V, IOUT=0.05A, SLP_N=H
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Figure 9-4 Shut-down (EN=5V=>0V)VIN=7.4V, VOUT=3.3V,IOUT=0.05A , SLP_N=H
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Figure 9-5 Load step response (VIN=7.4V,VOUT=3.3V) IOUT=0.05A to 9.72A, SLP_N=H

WOUT S0mvidiv
".“'-v-u.-l‘"-h--._ i f

14 100ps/div

| IOUT=0.054 = 9.724

IOUT SAdiv S/R:1.08us

Figure 9-6 Load step response (VIN=7.4V,VOUT=3.3V) IOUT=9.72A to 0.05A, SLP_N=H
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Figure 9-7 Switching waveform (VIN=7.4V,lout=10.8A), SLP_N=H

O
VOUT S0m\/idiv

L 4vidiv

Figure 9-8 Switching waveform (VIN=7.4V,lout=0.05A) , SLP_N=H

WOUT SOmvidiv
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Figure 9-9 Switching waveform (VIN=7.4V,lout=0.3A), LPM at SLP_N=L

T

VOUT S0mvidiv
10ps/div

s

.-
L Svidiv

Figure 9-10 Switching waveform (VIN=7.4V,lout=0.05A) , LPM at SLP_N=L

T

L.- "‘"'—H-—-.n_.“‘-"—-v P Fouri i, " ——— " ——
WOUT SOmvidiv
S0ps/div

L 5\idiv
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10. Initial Settings
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®  Qutput Voltage

V,

ouTt

_R10]+ RZ[Q]X Vo [V] = 55.2x10° + 24 x10°

1.0=3.3[V
R2[Q)] 24%10° <1.0=33V]

B Current Limit at VIN=7.4V

0.026[V] . Al [A] Voi[V]x300x10°  0.026 . 3.363.3x300x10°°
R4[Q] 2 2xL[H] T 2x10° 2 2x0.68x10°°

=13.95[A]

LMt —

Al = Vin [V]— Vour [V] y Vour [V]
] L[H] vV, [V]xto, [Hz]

= 3.36[A]

®  Over Current Alerting Threshold Level at VIN=7.4V

Al [A]

L 0.026[V] Vg [V]x300x10°
ALERT = R4[Q] ZXL[H]

0.026 3.3x300x10°° 3.36
= — - —— x0.85+ "= =12.26[A]
2x10°  2x0.68x10 2

jx0.85+
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11. Evaluation board picture
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Figure 11-1 Evaluation board Picture (top)
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Figure 11-2 Evaluation board Picture (back)
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12. Ordering Information
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Table 12-1 Ordering Information

Part number EVB revision Note
MB39C503-EVBSK-01 Rev 1.0
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Document Title: MB39C503-EVBSK-01 High Efficiency Single Output Step Down DC/DC Controller Evaluation Board Operation Manual
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*A 5248029 04/29/2016 | Updated to Cypress template.
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