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Object of Declaration: 10-Pin MSOP and 8-Pin MSOP Evaluation Board User's Guide

EU Declaration of Conformity

This declaration of conformity is issued by the manufacturer.

The development/evaluation tool is designed to be used for research and development in a laboratory environment. This
development/evaluation tool is not a Finished Appliance, nor is it intended for incorporation into Finished Appliances that are made
commercially available as single functional units to end users under EU EMC Directive 2004/108/EC and as supported by the European
Commission's Guide for the EMC Directive 2004/108/EC (8th February 2010).

This development/evaluation tool complies with EU RoHS2 Directive 2011/65/EU.

This development/evaluation tool, when incorporating wireless and radio-telecom functionality, is in compliance with the essential
requirement and other relevant provisions of the R&TTE Directive 1999/5/EC and the FCC rules as stated in the declaration of conformity
provided in the module datasheet and the module product page available at www.microchip.com.

For information regarding the exclusive, limited warranties applicable to Microchip products, please see Microchip’s standard terms and
conditions of sale, which are printed on our sales documentation and available at www.microchip.com.

Signed for and on behalf of Microchip Technology Inc. at Chandler, Arizona, USA.

G A Aoy ki
= Z

Rodger Richey Date
Director of Development Tools
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Preface

NOTICE TO CUSTOMERS

All documentation becomes dated, and this manual is no exception. Microchip tools and
documentation are constantly evolving to meet customer needs, so some actual dialogs
and/or tool descriptions may differ from those in this document. Please refer to our web site
(www.microchip.com) to obtain the latest documentation available.

Documents are identified with a “DS” number. This number is located on the bottom of each
page, in front of the page number. The numbering convention for the DS number is
“DSXXXXXXXXA”, where “XXXXXXXX" is the document number and “A” is the revision level
of the document.

For the most up-to-date information on development tools, see the MPLAB® IDE online help.
Select the Help menu, and then Topics to open a list of available online help files.

INTRODUCTION

This chapter contains general information that will be useful to know before using the
10-Pin MSOP and 8-Pin MSOP Evaluation Board. Items discussed in this chapter
include:

¢ Document Layout

» Conventions Used in This Guide

« Recommended Reading

« The Microchip Web Site

¢ Customer Support

* Revision History

DOCUMENT LAYOUT

This document describes how to use the 10-Pin MSOP and 8-Pin MSOP Evaluation
Board. The document is organized as follows:

e Chapter 1. “Product Overview”— Important information about the 10-Pin MSOP
and 8-Pin MSOP Evaluation Board.

* Chapter 2. “Installation and Operation” — Includes instructions on how to get
started with this evaluation board.

* Appendix A. “Schematic and Layouts” — Shows the schematic and layout
diagrams for 10-Pin MSOP and 8-Pin MSOP Evaluation Board.

© 2017 Microchip Technology Inc. DS50002569A-page 7
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CONVENTIONS USED IN THIS GUIDE

This manual uses the following documentation conventions:

DOCUMENTATION CONVENTIONS

Description

Represents

Examples

Arial font:

Italic characters

Referenced books

MPLAB® IDE User'’s Guide

Emphasized text

...Is the only compiler...

dialog

Initial caps A window the Output window

A dialog the Settings dialog

A menu selection select Enable Programmer
Quotes A field name in a window or | “Save project before build”

Underlined, Italic text with A menu path File>Save
right angle bracket
Bold characters A dialog button Click OK

Atab

Click the Power tab

N‘Rnnnn

A number in verilog format,
where N is the total number of
digits, Ris the radix and nis a
digit.

40010, 2'hF1

Text in angle brackets < >

A key on the keyboard

Press <Enter>, <F1>

Courier New font:

Plain Courier New

Sample source code

#defi ne START

Filenames aut oexec. bat

File paths c:\nccl8\h

Keywords _asm _endasm static
Command-line options - Qpa+, -Opa-

Bit values 0, 1

Constants OxFF, ‘A

Italic Courier New

A variable argument

file.o,wherefilecanbe
any valid filename

Square brackets [ ]

Optional arguments

nccl8 [options] file
[opti ons]

Curly brackets and pipe Choice of mutually exclusive |errorl evel {0] 1}

character: {| } arguments; an OR selection

Ellipses... Replaces repeated text var_name [,
var_name. . .]

Represents code supplied by
user

void main (void)
{
}

© 2017 Microchip Technology Inc.

DS50002569A-page 8



Preface

RECOMMENDED READING

This user's guide describes how to use 10-Pin MSOP and 8-Pin MSOP Evaluation
Board. The following Microchip documents are available and recommended as
supplemental reference resources:

« MCP48FEB22-E/UN Data Sheet - “8-/10-/12-Bit Single/Dual Voltage Output
Nonvolatile Digital-to-Analog Converters with SPI Interface” (DS20005429)

¢ MCP41x1 Data Sheet - “7/8-Bit Single/Dual SPI Digital POT with Non-Volatile
Memory” (DS22059)

* PIC12F1572 Data Sheet — “8-Pin MCU with High-Precision 16-Bit PWMs”
(DS40001723)

THE MICROCHIP WEB SITE

Microchip provides online support via our web site at www.microchip.com. This web
site is used as a means to make files and information easily available to customers.
Accessible by using your favorite Internet browser, the web site contains the following
information:

e Product Support — Data sheets and errata, application notes and sample
programs, design resources, user’s guides and hardware support documents,
latest software releases and archived software

e General Technical Support — Frequently Asked Questions (FAQs), technical
support requests, online discussion groups, Microchip consultant program
member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip
press releases, listing of seminars and events, listings of Microchip sales offices,
distributors and factory representatives.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

« Field Application Engineer (FAE)
 Technical Support

Customers should contact their distributor, representative or field application engineer
(FAE) for support. Local sales offices are also available to help customers. A listing of
sales offices and locations is included in the back of this document.

Technical support is available through the web site at:
http://www.microchip.com/support.

REVISION HISTORY
Revision A (April 2017)

« Original Release of this Document.

© 2017 Microchip Technology Inc. DS50002569A-page 9
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10-PIN MSOP AND 8-PIN MSOP

EVALUATION BOARD
MICROCHIP USER'’S GUIDE

Chapter 1. Product Overview

1.1 INTRODUCTION

This chapter provides an overview of the 10-Pin MSOP and 8-Pin MSOP Evaluation
Board and covers the following topics:

¢ What is the 10-Pin MSOP and 8-Pin MSOP Evaluation Board?

¢ 10-Pin MSOP and 8-Pin MSOP Evaluation Board Features

¢ What the 10-Pin MSOP and 8-Pin MSOP Evaluation Board Kit Contains

1.2 WHAT IS THE 10-PIN MSOP AND 8-PIN MSOP EVALUATION BOARD?

The 10-Pin MSOP and 8-Pin MSOP Evaluation Board (Figure 1-1) is a bond-out board
that allows the system designer to quickly evaluate the operation of Microchip
Technology’s devices in any of the following packages:

e MSOP (8- and 10-pin)

* DIP (10-pin)

Note: The 10-Pin MSOP and 8-Pin MSOP Evaluation Board can be used as an
MSOP to DIP converter.

L e
N

MICROCHIP

ADMOO309 A

MSOP-10 &
Po1@ msop-s

Bondout Bd.

FIGURE 1-1: 10-Pin MSOP and 8-Pin MSOP Evaluation Board Overview.

© 2017 Microchip Technology Inc. DS50002569A-page 11
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1.3 10-PIN MSOP AND 8-PIN MSOP EVALUATION BOARD FEATURES

The MSOP-10 and MSOP-8 Evaluation Board has the following features:

» Connection terminals may be either through-hole or surface-mount
* The three types of supported footprints are:
- MSOP-10
- MSOP-8
- DIP-10
* Footprints for optional passive components (SMT [0805] footprint) for:
- Power supply filtering
- Device bypass capacitor
- Filtering
- Pull-up resistor
- Pull-down resistor
- Loading resistor
- In-line resistor
- Crystal oscillator capacitors

« Silk-screen area to write specifics of implemented circuit (on back of PCB), such
as MCP48FEB22-E/UN.

« PICkit™ Serial Analyzer and/or PICkit Programming (ICSP™) Header

« Crystal/ceramic resonator circuit footprints, SMT and THT

» Second 1 x 6 in-line connector header for interfacing to boards with PICkit Serial
Analyzer header.

Some of the Microchip family of devices that can be evaluated in the PCB include:

« Digital Potentiometers (Digi-pots)

« DAC (Digital to Analog Converters)

« PIC® microcontrollers

e Op-amps

« Real-time clock/calendar (RTCC) chips
» Temperature sensors

« Switching regulators

1.4  WHAT THE 10-PIN MSOP AND 8-PIN MSOP EVALUATION BOARD KIT
CONTAINS?

The 10-Pin MSOP and 8-Pin MSOP Evaluation Board includes the following items:

« 10 blank Printed Circuit Boards (PCB) (ADM00309)
¢ Important Information Sheet

DS50002569A-page 12
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Chapter 2. Installation and Operation

2.1 INTRODUCTION

This blank printed circuit board allows 8- and 10-pin devices in the following package
types to be installed: MSOP-10, MSOP-8 and DIP-10.

This board is generic so that any of the listed devices may be installed. Refer to the
device data sheet, however, for suitability of device evaluation.

As well as the device, other desired passive components (resistors and capacitors) and
connection posts may be installed. This allows the board to evaluate a minimum
configuration for the device. It also allows the device to easily be jumpered into an
existing system.

The board also has two 6-pin headers (1 x 6) whose signals can easily be jumpered to
any of the device’s pins. This allows one header to be connected for one purpose
(programming) and the other for communication to another board. An example would
be installing a PIC12F1572 (MSOP-8) in one PCB, where J1 is connected as the ICSP
(In-circuit Serial Programming) interface, and J2 in connected to be the communication
interface to the second board (PICKkit Serial Analyzer interface pinout). The second
board has the MCP48FEB22-E/UN device (MSOP-10) where J1 is connected for the
PICKit Serial interface. This allows the PIC12F1572 board to be programmed to control
the MCP48FEB22-E/UN board.

© 2017 Microchip Technology Inc. DS50002569A-page 13
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2.2 GETTING STARTED

The pins of the 8-pin device are tied together with the upper pins of the 10-pin device
(1-4 and 7-10); see Table 2-1.

TABLE 2-1: MSOP FOOTPRINTS PIN CORRESPONDENCE

MSOP—10 MSOP—8 Comments
1 1
2 2
3 3
4 4
5 P
6 J—
7 5
8 6
9 7

10 8

The pads’ indexes correspond to the MSOP-10 pin indexes. For example, pad P05 is
connected to the pin 5 of the MSOP-10 package.

The footprints for the pull-up (RUx), pull-down (RDx) and series (RSx) devices are
labeled in relation to the MSOP-10 package. For example, pin 1 is connected to RU1,
RD1 and RS1.

This circuit allows each pin to individually have any of the following: a pull-up resistor,
a pull-down resistor (or a loading/filtering capacitor) and a series resistor.

Power supply filtering capacitors are connected between the Vpp and Vgg pads (C1
and C2). The circuit has two 6-pin headers that can be used for PICkit Serial commu-
nication as well as PIC ICSP, or to connect two evaluation board together. The signals
of the headers need to be jumpered to the appropriate device pins.

DS50002569A-page 14
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Installation and Operation

Figure 2-1 shows the evaluation board circuit, and an example of connecting signals
from the J1 header to the device pins with jumper wire.

GENERI(?IQHEADER
VDD VDD XTAL
o 1.1
C1 c2
VIA1 VIA2
0 I Oﬁﬁ*@
O VSS  VSS c3 c4
) I
) VSS VSS
PICkit SeriaIJ/1ICSP Interface
v .
NC CS 8
Voo O O
Vss |O 8
SbA sl |O (@)
scL sck|O 8
NC SDO|Q| O
O
Requires blue wire jumpering
to connect the PICl_(it Interface
to the selected device. DIP-10
Only one signal is shown as an example, o—{|1 10[}—e
gll required signals should be appropriately 2 9[]
jumpered. fa a3
04 70
[]5 6 [} .
VDD
RU1
RS1 MSOP-10
P010O 1 1 103 P10
RD1 P02 02 9 P09
P03 03 8pQ P08
P04 []4 7 [ P07
VSS P05 05 61 '3 P06
MSOP-8
—]1 8 —
—{1]2 70—
L 3 6
—4 50—
FIGURE 2-1: 10-Pin MSOP and 8-Pin MSOP Evaluation Board Circuit.

© 2017 Microchip Technology Inc.
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2.3 HARDWARE DESCRIPTION

Figure 2-2 and Figure 2-3 show the top side and bottom side of the component layout
of the 10-Pin MSOP and 8-Pin MSOP Evaluation Board.

O o‘) m |\ m 00000000000
— o o o (=]
o (2} a a a i
° 00000
o oo 00 o0 (= B ]
[ B [ B | [ B e | L R I ] [ B nuxoo O
=42 3283 318 3518 3.3 ro@ \
EIIE “Ila alla allm mlla
a o 2 @ ~ 3 Pos@ MICROCHIP
Seefooe & & F o ﬂ°°p°9© SDONC |@
] 0000d |- [%rr@ @usckzscen®
NE i ® mE 6@ SDI SDA (@
® o ! AT @ vss |@
E 20000 °  °Po+@ @ v |@
. @ oo 184 po3@ @ csnc |@
- Lt @ S poa@ ADMOO30S A
e | NN m''m L i O ' "IN Hsop_lo &
218 2.8 2458 248 2.5 Pi@ msop-s
[ | L ] L | LI | | ) [ ) L | L[ [ | L Bondout Bdl
(-] o0 (- - (- -] oo o
— N m <+ Ty
g e Sl Slw & 1200000909
FIGURE 2-2: 10-Pin MSOP and 8-Pin MSOP Evaluation Board - Top View.
0000000000000
® 1. @
c4 ce. P
! . .09
® Lp—@| @os
® P6C @ .070
® oD ® @
® Uss @ @os,
® D @ @o+
@02
of
v ©Ce®
o [ N ] o0 [ N ] o0 L]
Peeeme® ﬁ

FIGURE 2-3:

10-Pin MSOP and 8-Pin MSOP Evaluation Board - Bottom View.
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Installation and Operation

The 10-Pin MSOP and 8-Pin MSOP Evaluation Board is a four-layer board
(62 mm x 48 mm). There are ten connection points/pads that can use either
through-hole or surface-mount connector posts.

The pad labeled Vpp is connected to the PCB power plane, while the pad labeled Vgg
is connected to the PCB ground plane. All the passive components that are connected
to Vpp or Vgg are connected to either the power plane or ground plane. The 10 remain-
ing PCB pads correspond to the device pins (e.g., pad 1 connects to pinl).

Each pad has three passive components associated with them: a pull-up resistor, a
pull-down resistor and an in line series resistor. The pull-up resistor is always RUx and
the pull-down resistor is RDx. The “X” is a numeric value that corresponds to a partic-
ular pad (1 to 8). As an example, Pad 5’s pull-up resistor is RU5. Capacitor C1 and C2
are the power supply filtering capacitors. For whichever pin is the device’s Vpp, the
RDx component footprint can be used for the device’s bypass capacitor. Table 2-1
describes the components.

Two 6-pin header interfaces are available (J1 and J2). Header J1 will typically be used
for the PICKit Serial or the PIC In-Circuit Serial Programming (ICSP) interface. Header
J2 allows a custom interface for connecting to other boards (see Figure 2-17).

For additional information, refer to Section 2.4.6 “PICKkit Serial or In-Circuit Serial
Programming (ICSP) Interface (Header J1)”. Figure 2-4 shows an example of a Con-
nection between two boards, one acting as a controller for the second one, which con-
tains the device to be evaluated. Not all connections are illustrated.

CI)OQ‘.-OO

\ |
RIC12F 1572 PICKIT3

- N Gy
0 o \o\a
s .

@ FO) Or @O
MCP48FEB22
©1 401 OF KO 1@

FIGURE 2-4: Example of Two PCB System.
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The optional components of the 10-Pin MSOP and 8-Pin MSOP Evaluation Board are

displayed in Table 2-2.

TABLE 2-2: OPTIONAL COMPONENTS

Component

Comment

C1,C2

Power supply bypass capacitors

C3,C4

Crystal capacitors

RU1, RU3, RU3, RU4, RU5, RUG,
RU7, RU8, RU9, RU10

Pull-up resistors

RD1, RD2, RD2, RD3, RD4, RD5,
RDG6, RD7, RD8, RD9, RD10

Pull-down resistors

RS1, RS2, RS3, RS4, RS5, RS6,
RS7, RS8, RS9, RS10

Series resistors. When using a PIC MCU, placing a
resistor in the RSx and a capacitor in the RDx locations
creates a low-pass filter which can be used to generate a
variable output voltage if connected to a PWM-capable

pin.

R1 Used in case of devices that have multiplexed SDI/SDO
pins, for example the MCP45x1

Y1 Used to generate a clock signal

Ji PICkit Serial/ICSP header

J2

Generic 6-pin header, used to connect two evaluation
boards together

Note 1: Whichever pin is the device’s Vpp pin, that corresponding RDx footprint
can be used for the device’s bypass capacitor. Example: If pin 8 is the
device’s Vpp pin, then install the bypass capacitor in the RD8 footprint.

2. All passive components use the surface mount [0805] footprint.

DS50002569A-page 18
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Installation and Operation

2.4  10-PIN MSOP AND 8-PIN MSOP EVALUATION BOARD DESCRIPTION

This section describes the working principles and limitations that should be taken into
account when using thel0-Pin MSOP and 8-Pin MSOP Evaluation Board.

24.1

Thel0-Pin MSOP and 8-Pin MSOP Evaluation Board has a Vpp pad and a Vgg pad.
These pads can have connection posts installed that allows easy connection to the
power (Vpp) and ground (Vgg) planes. The layout allows either through-hole or
surface-mount connectors.

Power and Ground

The power and ground planes are connected to the appropriate passive components
on the PCB (such as power plane to RUx and ground plane to RDx components).

242 PCB Pads

For each package pin (pins 1 to 10), there is a PCB pad (pads 1 to 10). The device has
power pins (Vpp) and ground pins (Vgg). To ease connections on the PCB, vias to the
power and ground plane have been installed close to each PCB pad. This allows any
pad to be connected to the power or ground plane, so when power is connected to the
Vpp and Vgg pads, it is also connected to the appropriate device pin (see Figure 2-5).

Jumpering to VSS Jumpering to VDD
PO1 -y RUL : /-5 RUL .
—+-ggrsf [(EF ~B=J RSH{
N—gq " RD1 ! .- RD1 |

or or

v v
PO1 t..pu | POl fmirut |
« ~irst  |@ ~E=J RSH
Blpp -"ro1f §

FIGURE 2-5:

Connecting the PCB Pad to Either the VDD or VSS Pins.

The series components (RSx) can be used in conjunction with the RDx components to
create passive filters. For example, when using a PIC microcontroller, one could gen-
erate an analog signal by low pass-filtering the PWM signal coming from a digital output
pin. In order to use the RSx footprint, the PCB trace passing through the middle of the
footprint should be cut using a sharp tool.

© 2017 Microchip Technology Inc.
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See Figure 2-6 to observe how to create an RC output filter by cutting the trace
between the two Pads for component RS6 and then installing the desired resistor at
that location. The capacitor is then installed at component RD6.

) rug n-1 P06
Rs¢ | - ° >
ek rus y-f P06
[CUT TRACE HERE | RSé6 [m P '
> 3° RD6

FIGURE 2-6: Creating an RC output filter

2.4.3 Passive Components - RUx, RDx, RSx, C1 and C2

The footprints for these components allow maximum flexibility in the use of this PCB to
evaluate a wide range of devices. The purpose of these components may vary depend-
ing on the device under evaluation and how it is to be used in the desired circuit. Refer
to the device data sheet for the recommended components that should be used when
evaluating that device.

« Component RUx allows a pull-up resistor to be installed for the device pin.

« Component RDx allows a pull-down resistor or a a capacitive load/filter to be
installed for the device pin.

« Component RSx allows a series component to be fitted.
« Component C1 and C2 allows power supply filtering capacitors to be installed.

24.4 Multiplexing Resistor R1

Due to the number of pins available in a specific package, some digital potentiometers
multiplex together the SDI and SDO signals. It is therefore necessary to connect the
two signal lines coming from the host to a single pin on the device. The digital potenti-
ometer needs a way to overdrive the host controller’s SDO signal.

Figure 2-7 shows an example connection, from the MCP45x1 data sheet. The R1 value
would need to be determined based on the V|,V , Vg and Vg, levels of the two

devices.
Host MCP41X1
Controller S R1 SDI/SDO
SD
sol |,
& SDO

SCK _|SCK

170 () -|cs
FIGURE 2-7: Multiplexed SDI/SDO Connection Example.
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2.4.5 Device Footprints

This section describes the characteristics of the component footprints so that you are
better able to determine if the desired component(s) are compatible with the board.

2451 MSOP-10

The 10-pin MSOP footprint has been laid out for packages that have a typical pitch of
0.50 BSC, a maximum lead width of 0.41 mm, and a maximum molded package width
of 3BSC. Ten-lead (or less) MSOP packages that meet these characteristics should be
able to be used with this board.

2452 MSOP-8

The 8-pin MSOP footprint has been laid out for packages that have a typical pitch of
0.65 mm (BSC), a maximum lead width of 0.4mm, and a maximum molded package
width of 3 mm BSC. Eight-lead MSOP packages that meet these characteristics should
be able to be used with this board.

2453 DIP-10

The 10-pin DIP footprint has been laid out for packages that have a typical pitch of
100 mil (BSC), a maximum lead width of 22 mil and a molded package width of 600 mil.

2454 PASSIVE COMPONENTS

All passive components (R1, RUx, RDx, RSx and Cx) use a surface mount [0805] foot-
print. Any component that has a compatible footprint can be used with this board.

2.455 HEADERS (1 X 6)

The headers have a typical pitch of 100 mil (BSC). The headers are designed to be
compatible with the PICkit Serial Analyzer and PICkit 3 Programmer.
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2.4.6 PICKit Serial or In-Circuit Serial Programming (ICSP) Interface
(Header J1)

Figure 2-8 shows the interface connection of the J1 Header. The Vpp and Vgg signals
are connected to the appropriate power or ground plane. The other four signals are
open and can be easily jumpered to any of the 10 P1 through P10 connection points.

The top layer silk screen indicates the common PICkit Serial signal names, while the
bottom layer silk screen indicates the ICSP signal names.

TOP BOTTOM
@0 ri 9
MICROCHIP
@soone (@ ——
SCK/SCL |@ ® ©PC @
SDI SDA |@ ®@ ©PD @
uss Ic: ) Uuss @
VDD © ® b @
@cs Nc (@ ®@ w @
ADMOO309 ;1
MSOP-10 &
Connected to Ground Plane
Connected to Power Plane
FIGURE 2-8: PICkit Serial / ICSP Interface Connections.

2.4.6.1 PICKIT SERIAL INTERFACE

Table 2-3 shows the pin number assignment for the different signals for each of the
supported interface protocols (SPI, 1°C, and others).

TABLE 2-3: PICKIT SERIAL HEADER SIGNALS

Pin PICKit Serial Header Signal
Number SPI 12c USART Microwire LIN
1 CSs — X CS X
2 Vbb Vbp Vbb Vbb —
3 Vss Vss Vss Vss Vss
4 SDI SDA — SDI CS/WAKE
5 SCK SCL — SCK FAULT/TXE
6 SDO — RX SDO RX

DS50002569A-page 22
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2.4.6.2 ICSP INTERFACE

The ICSP interface allows a PIC MCU device to be programmed with programmers that
support this interface, such as the PICkit 3 programmer (Part Number: PG164130).
Table 2-4 shows the pin number assignment for the ICSP signals.

TABLE 2-4: ICSP HEADER SIGNALS

Nulzr)r:r;)er ICSP Signal Comments
1 VPP High Voltage Signal
2 VDD —
3 VSS —
4 PCD ICSP™ Data
5 PCC ICSP™ Clock
6 — —

2.4.7 Board interconnect header (Header J2)

Figure 2-9 shows the interface connection of J2 Header. This header allows two
ADMO00309 boards to be inter-connected, which permits a microcontroller from one of
the boards to be used as a controller for the device on the second board. The six
connector signals are routed out to six holes, which should be wired to the appropriate

pins.
AL A A A Al
FIGURE 2-9: J2 Header Connections.
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2.5 EVALUATING THE MCP48FEBXX DIGITAL-TO-ANALOG CONVERTERS

The MCP48FEBXX are single and dual-channel, 8-bit, 10-bit, and 12-bit, buffered
voltage output Digital-to-Analog Converters (DAC) with nonvolatile memory and an
SPI serial interface.

The DAC reference voltage can be selected as the VREF pin, the device Vpp or the
internal band gap voltage. When Vpp is selected, Vpp is connected internally to the
DAC reference circuit. When the Vg pin is used, the output buffer’s gain to can be
selected to be 1x or 2x. When the gain is 2x, the Vrgg pin voltage should be limited to
a maximum of Vpppo.

Figure 2-10 shows the pinouts of the MCP48FEBXX family.

MCP48FEBx1 MCP48FEBx2
MSOP MSOP
Single Dual
Vop 01 10[ SDI Vo 1 100 SDI
cs o2 90 SCK cs oz 90 SCK
Vrero O3 80 SDO Veee!" O3 80 SDO
Vouro 04 7H Vss Vouro 4 70 Vss
NC O5 60 LATO/HVC Voutt d5 60 LATO/HVC ()
Note 1: Associated with both DACO and DACA1
FIGURE 2-10: MCP48FEBXX Family Pinout.

Figure 2-11 represents PICkit Serial/ICSP Header and Example Connections for
MCP48FEBXX.

o m 00 N \0
o o
MUX

208 2.8 3.8 2.5 3.8 700\ A0 Q

al Ia L] (I L] (I pos
a © @ © N 0 MicrocHIP
g @ o o o c PO8 SDO/NC | ®

o o @ 0o po7 SCK/SCL |®
= @ 06(®) SDISDA | @
3= B ImE]
= U ) o ~ D D. p05@ Uss °
o @ @ @@ p04@ uDD ]

D | |
© z § 8 3§ 8 rs® el (I

B 82 S8 & 8= & Po MSOP-8

E " LI ] L ) LI ) LI ) L ) L L ) L Bondout Bdl

gl-| 8] 8l=] 8= ® 2|/000 0 ee-

Required “Jumpers” for PICkit Serial operation.
Note: VDD, VSS are connected to
appropriate power plane.
FIGURE 2-11: MCP48FEBXX PICkit Serial Header Example Connections.
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Table 2-5 shows other DACs that are compatible with this evaluation board.

TABLE 2-5: SUPPORTED DIGITAL-TO ANALOG CONVERTERS

Device MSOP-8 MSOP-10 Comments

MCP4801 Y —

MCP4802 Y —

MCP48FEBO1 —

MCP48FVBO01 —

Y
MCP48FEBO02 — Y
Y
Y

MCP48FVB02 —

MCP4901

TC1320

MCP4811

MCP4812

MCP48FEB11 —

MCP48FEB12 —

MCP48FVB11 —

MCP48FVB12 —

MCP4911

<|=<

TC1321

MCP4728

|
<

MCP4821

<|=<

MCP4822

MCP48FEB21 —

MCP48FVB21 —
MCP48FVB22 —
MCP4921 Y —

Y
MCP48FEB22 — Y
Y
Y
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2.6 EVALUATING THE 45X1 DIGITAL POTENTIOMETERS

The MCP45x1 is a family of digital potentiometers that offers 7- and 8-bit resistor net-
works as well as volatile and non-volatile memories options, in a MSOP 8-pin pack-
age.The MCP45X1 8-pin package is shown in Figure 2-12. The family works with an
I°C serial interface with speeds of 100 kHz, 400 kHz and 3.4 MHz. The PICKkit Serial
Analyzer can be used to communicate with the devices. The proper connections are
being shown in Figure 2-13. Other Digital Potentiometers that are supported by this
evaluation board are shown in Table 2-6.

MCP45X1
Single Potentiometer

HVC /A0 O 1 80 Vobp
SCcLOd2 {7] POB

SDA O3 6Q POW
Vgs 04 50 POA
MSOP
FIGURE 2-12: MCP45x1 Family Pinout.
(@] @ w ™ 0
o o
0O O @ ® ® O N N VW 9 MUX ;
5.8 a8 2.8 3.8 2.8 & @@ Q
a o @ @ N 3 Pos(®) MICROCHIP
S £ = x 4 g Pos(® sDoNC [®
I:l e o o o o pO?@ SCK/SCL |®
o m @ o il "':FUG DI-SDA |®
O D”. o =3 | 5! A0, uss |@
I:l e @@ 00 4 uDD [
o Ad
3z g @ F 8§ cse 18]
2 23 S8z8a &z 8 PI® msop-s
E E E Bondout Bd.
000000
-— N ™m <+ (e}
gl=l 8l=1 8= 8- & 12|/000008|-
Required “Jumpers” for PICkit Serial operation.
Note: VDD, VSS are connected to
appropriate power plane.
FIGURE 2-13: MCP45x1 PICkit Serial Header Example Connections.
TABLE 2-6: SUPPORTED DIGITAL POTENTIOMETER FAMILIES
Device MSOP-8 MSOP-10 Comments
MCP413x Y —
MCP41x2 Y —
MCP42x2 — Y
MCP45x1 Y —
MCP45x2 Y —
MCP46x2 — v
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2.6.1 Evaluating the PIC12F1572 Device (XLP PIC Microcontroller)

The PIC12F1572 is a nanowatt XLP PIC Microcontroller that is offered in an 8-lead

MSOP package. This device can be installed on the top side of the PCB. Figure 2-14
shows the PIC12F1572’s pin out, while Figure 2-15 shows an example connection for
the ICSP interface and the connection of the crystal circuit to the secondary oscillator.

-
VDD |: 1 8 :l Vss
- o™
rRas []2 © & 7] RAOICSPDAT
N
rRaa[]3 & S 6[]RAtICSPCLK
o O
RAZMCIRVee [ |4 & &  5[]RA2
FIGURE 2-14: PIC12F1572 Pinout.
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oo000O0OO0OODOOOD . .
00 PN
e (ais soal

“C3¥

c4~ €3
R+ LA

Capacitors value dependent on
crystal and oscillator mode selected.

TH

“Jumpers” for ICSP operation.
Note: LVP signal is not connected and

v © (e
- VDD, VSS are connected to

. . . . . . E ° appropriate power plane.
000000 —

FIGURE 2-15: PIC12F1572 ICP Header Example Connections Bottom View.

] ¥ &1 =] &

(]

P10

0 [
M 0
=2 =2
(=4 (=4

N 0
w w
(24 o

e @ @
% - o ™ + 10
> w w w w w
[= 4 (= 4 x 2 4 [= 4
- ON''(N m' '™ T iy 1I0''ID
) Qo 2 O 2 [m] =2 a 2
x o o o o (=4 (24 o o [» 4
E.. /ol el E.. Erfiyen Bondout Bd.

o] ] B

leo OO -l-]q

FIGURE 2-16: PIC12F1572 ICP Header Example Connections Top View.
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Other nanowatt XLP PIC Microcontrollers that are supported by this evaluation board
are shown in Table 2-7.

TABLE 2-7: SUPPORTED MSOP-8 PIC MICROCONTROLLERS

Device Family/Core Comments
PIC12F508 Baseline 8-bit
PIC12F509 Baseline 8-bit
PIC12F510 Baseline 8-bit
PIC12F609 Mid-Range 8-hit
PIC12F615 Mid-Range 8-bit
PIC12F1501 Enhanced Mid-Range
PIC12F1571 Enhanced Mid-Range
PIC12F1572 Enhanced Mid-Range
PIC12F617 Mid-Range 8-bit
PIC12F519 Baseline 8-bit
PIC12LF1552 Mid-Range 8-bit
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2.7 CREATING A SYSTEM WITH A PIC12F1572 MICROCONTROLLER AND A
MCP48FEB22 DAC

The following image illustrates how to connect two ADM00309 boards in order to obtain
a functional system. One board hosts a PIC12Fxxxx, which is programmed using a
PicKIT3 connected to J1, and controls a second board, which has a
MCP48FEB22-E/UN device installed. The J2 connector of the PIC board is used as a
serial communication port, being connected to J1 of the DAC board.

Appropriate headers fitted
(typically the PICKkit Serial
Analyser pinout)

L 4
L
L
L 2

o v
I . ]
2 T s 3R1°
28892285 .
< \"’D“m_.oo: °
= 28¥8~" " OT 10
=1 w o w UDQ.O.‘U .
; 5885
L2 e
FEETOOORRD
E RS RLRELR
[ ] wesw 10 ssuz. - [
90d -~ °™ ] snd --" “god
(e <ad . ¥4 -
[C 7 oesw 2N e T[]
20d - 2Ny L] L] ¥Nd - +0d
- 80y - . €0y -
0 Tesn 0| o esne? )
80d - 8ny 8 = enyd - €0d
- 60Y o| ofe zZay

- 6sy Zsd

|
1

- 8Ny Zny
60d . - Z0d
- 010d 12 z
. o By s ]
aan k4] 88n

FIGURE 2-17:

Creating a Two-Board Evaluation System.

DS50002569A-page 30

© 2017 Microchip Technology Inc.



Installation and Operation

NOTES:
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10-PIN MSOP AND 8-PIN MSOP
EVALUATION BOARD

MICROCHIP USER'’S GUIDE
Appendix A. Schematic and L ayouts

A.1 INTRODUCTION

This appendix contains the following schematics and layouts for the 10-Pin MSOP and
8-Pin MSOP Evaluation Board:

* Board — Schematic

» Board — Top Silk Layer

« Board — Top Copper and Silk Layer

» Board — Top Copper

« Board — Bottom Copper Layer

« Board — Bottom Copper and Silk Layer

A.2 SCHEMATICS AND PCB LAYOUT

Section A.3 “Board — Schematic” shows the schematic of the 10-Pin MSOP and
8-Pin MSOP Evaluation Board.

Section A.4 “Board — Top Silk Layer” shows the layout for the top layer of the 10-Pin
MSOP and 8-Pin MSOP Evaluation Board. The layer order is shown in Figure A-1.

Top Layer
= «— Ground Layer
— — power Layer
¥ Bottom Layer

FIGURE A-1: Layer Order.
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A.3

BOARD — SCHEMATIC

VSS

-

0805
C2

e

0805

1 ) 1
PV1 PV2 PV3 PV4

DIP10_A
»
1
SDOINCILVP 2 @}Ei
SCK/SCLIPGC 59
SDISDAPGD O
vss 5——OTP6
VDD il
CSINCIVPP S oTs

828 Connector

U1
10
5] PD10
3 PD09
MSOP-10 7 PD08
3 PDO7
PD06
U2
1 8
2 7
3 MSOP-8 6
4 5
DIP10_B
OPX1 PX2
] il
i[]
] 2
{0
C4
0805
I
E2
>
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A.4 BOARD -TOP SILK LAYER
9 o S o 3
a a a a a 4+
O O @ ®@ ® ® N N WV MUX ,
o= 2.0 2. O IO 2.0 PIO@
a [ E x, , x o, ,x o, ox o, ,ox @
a © ) o) N ) POS@ MICROCHIP
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A.5 BOARD - TOP COPPER AND SILK LAYER
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A.6  BOARD - TOP COPPER
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A.7 BOARD -BOTTOM COPPER LAYER
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A.8 BOARD -BOTTOM COPPER AND SILK LAYER
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A.9 BOARD-BOTTOM SILK LAYER
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