
PIC24F16KA102 PIM Limitations
The result of multiplexing the functions from a 28-pin part to the 100-pin PIM header is that many of the func-
tions are not available. All of the built-in functionality on the Explorer 16 board can be used simultaneously; 
however, all PICtail™ Plus daughter boards, as well as any other expansion boards available for Explorer 16, 
will not function with the PIC24F16KA102 PIM due to the I/O limitations of the part.
Note: High-voltage ICSP™ entry programming is not supported on the Explorer 16 Development Board.

Tips for Using the PIC24F16KA102 PIM
• Several of the Explorer 16 LEDs are driven by the Port Expander. Check the mapping table, as well as 

the schematic, for connections. The PIC24F16KA102 port pins are not mapped to the corresponding 
port I/O on the Explorer 16 board. Make sure to use Table 1 and Table 2 as a cross-reference to ensure 
you use the correct device pin in your application.
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Introducing the PIC24F16KA102 PIM
Overview
The PIC24F16KA102 PIM is designed to demonstrate the capabilities of the PIC24F16KA102 family using 
the Explorer 16 Demonstration Board kit. Table 1 and Table 2 detail the pin mapping of the 28-pin device 
PIM to the 100-pin PIM header. 
• The 28-pin to 100-pin table lists the device pins and shows what functions are mapped to each.
• The MCP23S17 28-pin table shows a listing of the Explorer 16 functions and what port expander pin is 

mapped to that function.

MCP23S17 Port Expander
The PIC24F16KA102 PIM has an on-board Port Expander to provide an interface to the advanced capabil-
ities of the Explorer 16 Development Board. The Port Expander is used to drive the LCD display on the 
Explorer 16 board. It is also used to drive several of the LEDs on the Explorer 16 board. See Table 2, as 
well as the schematic in Figure 1, for more detailed information.

PIC24F16KA102 PIM Features
Due to having the Port Expander, the 28-pin device is capable of performing all of the base functions on the 
100-pin Explorer 16 board, which are demonstrated with the demo code loaded into the part.

Table 1: 28-Pin to 100-Pin Pinout Mapping Table 2: MCP23S17 28-Pin to 100-Pin Pinout 
Mapping

Pin # PIC24F16KA102 Pinout Pin # PIM 
Function

1 MCLR/VPP/RA5 13 MCLR
2 AN0/VREF+/CN2/RA0 20 Potentiometer
3 AN1/VREF-/CN3/RA1 21 Temp. Sensor
4 PGD1/AN2/C1IND/C2INB/U2TX/

CN4/RB0
91 LED D9

5 PCG1/AN3/C1INC/C2INA/
U2RX/U2BCLK/CN5/RB1

80 Switch S4

6 AN4/C1INB/C2IND/U1RX/
U1BCLK/CN6/RB2

49 UART RX

7 AN5/C1INA/C2INC/CN7/RB3 92 Switch S5/
LED D10

8 VSS 9 Ground
9 OSCI/CLKI/CN30/RA2 63 OSCI Osc. In
10 OSCO/CLKO/CN29/RA3 64 OSCO Osc. 

Out
11 SOSCI/U2RTS/CN1/RB4 74 SOSCO Sec. 

Osc. Out
12 SOSCO/T1CK/U2CTS/CN0/RA4 73 SOSCI Sec. 

Osc. In
13 VDD VDD +3.3V
14 PGD3/SDA1/CN27/RB5 27 ICSP™ PGD
15 PGC3/SCL1/CN24/RB6 26 ICSP PGC
16 U1TX/INT0/CN23/RB7 50 UART TX
17 U1CTS/SCL1/CN22/RB8 40 UART CTS
18 U1RTS/SDA1/CN21/RB9 39 UART RTS
19 IC1/CN9/RA7 83 Switch S3
20 OC1/C2OUT/INT2/CTED1/CN8/

RA6
— N/A

21 PGD2/SDI1/PMD2/CN16/RB10 11 RG7
22 PGC2/SCK1/CN15/RB11 10 RG6
23 AN12/HLVDIN/CTED2/CN14/RB12 61 RA5
24 AN11/SDO1/CTPLS/CN13/RB13 12 RG8
25 AN10/CVREF/RTCC/OCFA/

C1OUT/INT1/CN12/RB14
84 RD7

26 REFO/SS1/T2CK/T3CK/CN11/RB15 79 RD12
27 VSS VSS VSS

28 VDD VDD 3.3V

Pin # MCP23S17 Pinout Pin # 100-Pin PIM 
Function

1 GPB4 100 LED D4
2 GPB5 58 LED D5
3 GPB6 59 LED D6
4 GPB7 60 LED D7
5 VDD 3.3V
6 VSS VSS

7 CS N/A(1)

8 SCK 10 SCK
9 SDI 11 SDI
10 SDO 12 SDO
11 A0 N/A(2)

12 A1 N/A(2)

13 A2 N/A(2)

14 RESET 13 MCLR
15 INTA N/A(3)

16 INTB N/A(3)

17 GPA0 93 LCD Data 0
18 GPA1 94 LCD Data 1
19 GPA2 98 LCD Data 2
20 GPA3 99 LCD Data 3
21 GPA4 100 LCD Data 4
22 GPA5 3 LCD Data 5
23 GPA6 4 LCD Data 6
24 GPA7 5 LCD Data 7
25 GPB0 81 LCD-Enable
26 GPB1 82 LCD-R/W
27 GPB2 44 LCD-RS
28 GPB3 17 LCD D4

Note 1: The Chip Select (CS) pin is connected to Pin 20 
(RA6) of the PIC24F16KA102 device.

2: The address lines are hardwired to VSS, making the 
address of the MCP23S17 ‘000’.

3: The interrupt lines of the MCP23S17 are not used.

Asia/Pacific
Australia - Sydney - 61-2-9868-6733
China - Beijing - 86-10-8569-7000
China - Chengdu - 86-28-8665-5511
China - Chongqing - 86-23-8980-9588
China - Hangzhou - 86-571-2819-3187
China - Hong Kong SAR - 852-2943-5100
China - Nanjing- 86-25-8473-2460
China - Qingdao - 86-532-8502-7355
China - Shanghai - 86-21-5407-5533
China - Shenyang - 86-24-2334-2829
China - Shenzhen - 86-755-8864-2200
China - Wuhan - 86-27-5980-5300
China - Xiamen - 86-592-2388138
China - Xian - 86-29-8833-7252
China - Zhuhai - 86-756-3210040
India - Bangalore - 91-80-3090-4444
India - New Delhi - 91-11-4160-8631
India - Pune - 91-20-3019-1500
Japan - Osaka - 81-6-6152-7160
Japan - Tokyo - 81-3-6880-3770
Korea - Daegu - 82-53-744-4301
Korea - Seoul - 82-2-554-7200
Malaysia - Kuala Lumpur - 60-3-6201-9857
Malaysia - Penang - 60-4-227-8870
Philippines - Manila - 63-2-634-9065
Singapore - 65-6334-8870
Taiwan - Hsin Chu - 886-3-5778-366
Taiwan - Kaohsiung - 886-7-213-7828
Taiwan - Taipei - 886-2-2508-8600
Thailand - Bangkok - 66-2-694-1351

Microchip Technology Inc. • 2355 West Chandler Blvd. • Chandler, AZ 85224-6199
www.microchip.com

The Microchip name and logo and the Microchip logo are registered trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries. PICtail is a trademark of Microchip Technology Incorporated in the U.S.A. and other countries. All
other trademarks mentioned herein are property of their respective companies. © 2013, Microchip Technology Incorporated,
Printed in the U.S.A. All Rights Reserved. 9/13

DS50001835B

*DS50001835B*



Introducing the PIC24F16KA102 PIM

Figure 1: 100-Pin Header, 28-Pin Device, Port Expander Schematic

RB
0

G
PB

4

RB
14

RB
15

RB
11

G
PB

3

RB
13

G
PB

2

G
PB

0

G
PA

7

M
CL

R
G

PA
5

RB
6

G
PA

4

RB
5

G
PA

3

A
VD

D

G
PA

1

G
PA

0

RB
9

G
PB

2
G

PB
1

G
PB

0

RB
7

GPB3

VSS

RA6

VSS

RB6

RB8

RB9

RA6

RB10

RB12

RB13

RB15

VSS

VDD

AVSS

VSS

RB
3

RA
7

RB
1

VDD

VDD

RB
10

G
PA

6

G
PB

1

RB7

RB11

RA7

VDD

RB14

A
VS

S

G
PA

2

VDD RB
8

RB
2

RA1

RA0

VSS

RB13

RB10

GPA7

GPA5

GPB5 GPB7

GPB6 GPB6

RB12 GPB4

RA3

RA4

RB5RB4

RA4

RB4

RA2

RB2

RB1

RA1

RA0

GPA1

GPA2

GPA4

VDD

MCLR

RB11

GPA6

GPB7

RA2

GPB5

 VSS

RB3

RA3

MCLR

RB0

GPA0

GPA3

PIC24F16KA102 SOIC28

MCP23S17 28QFN

1 F.1 F

DS50001835B



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


