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MPLAB® ICD 2

Header Specification

INTRODUCTION

This document contains information about MPLAB® ICD 2 headers, which provide 
in-circuit debugging capabilities for specific Microchip devices.

A special ICD/ICE device is connected to a header board to be used with MPLAB ICD 2. 
This device is mounted on the top of a header and its signals are routed to the 
MPLAB ICD 2 connector (Figure 1). On the bottom of the header is a socket that is 
used to connect to the target board.

FIGURE 1: MPLAB® ICD 2 MODULE CONNECTION WITH PDIP HEADER

Special ICD/ICE versions of selected devices are needed to provide one or more of the 
following:

• the built-in debug circuitry that a device may lack
• additional pins for the clock, data and MCLR functions required for ICD
• dedicated program/data memory for ICD

ICD versions are labeled with an ICD suffix (Device-ICD). For some devices, ICE 
versions are available (Device-ICE) and may be used with MPLAB ICD 2 as ICD 
devices.
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HEADERS FOR ICD DEVICES

Some devices have no built-in debug circuitry. Therefore, special ICD versions of these 
devices are required for MPLAB ICD 2 operation.

Other devices have built-in debug circuitry and do not require a header to use 
MPLAB ICD 2. However, some pins and memory must be used to support the ICD 
function. Therefore, for some of these devices, special ICD versions offering additional 
pins (and sometimes memory) are available to provide more transparent debugging 
capabilities.

Currently-available headers and their associated ICD devices/supported devices are 
shown in Table 1.

TABLE 1: HEADER TYPES – ICD DEVICES

Header
Part 

Number
ICD Device Used Devices Supported

VDD 
Max

8 Pin AC162050 PIC12F675-ICD(1) PIC12F629/675 5.5
AC162058 PIC12F683-ICD PIC12F683 5.5

14 Pin AC162052 PIC16F676-ICD(1) PIC16F630/676 5.5
AC162057 PIC16F636-ICD PIC12F635, PIC16F636 5.5

AC162055 PIC16F684-ICD PIC16F684 5.5
AC162056 PIC16F688-ICD PIC16F688 5.5
AC162059 PIC16F505-ICD PIC10F200/2/4/6

PIC12F508/509
PIC16F505

5.5

AC162070 PIC16F506-ICD PIC10F220/2
PIC12F510
PIC16F506

5.5

18 Pin AC162053 PIC16F648A-ICD(1) PIC16F627A/628A/648A 5.5
AC162054 PIC16F716-ICD PIC16F716 5.5

20 Pin AC162066 PIC16F636-ICD PIC16F639 (Dual die) 5.5
AC162060 PIC16F785-ICD PIC16F785/HV785 5.5
AC162061 PIC16F690-ICD PIC16F631/677

PIC16F685/687/689/690
5.5

Note 1: These devices cannot be programmed or read using MPLAB® ICD 2 
while GP1/RA1 is high (VIH). Move circuitry that makes GP1/RA1 high 
to another I/O pin during development. See device programming 
specifications for more information.
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HEADERS FOR ICE DEVICES

Devices that have built-in debug circuitry do not require a header to use MPLAB ICD 2. 
However, some pins and memory must be used to support the ICD function. Special 
ICE versions offering additional pins, memory and emulator functions can be used to 
provide superior debugging capabilities.

Currently-available headers and their associated ICE devices/supported devices are 
shown in Table 2.

INSTALLATION

The MPLAB ICD 2 header is installed by following these steps:

1. Set up the header board.
2. Connect the header and MPLAB ICD 2.
3. Connect the header and the target board.

Set Up the Header Board

To set up a header board:

1. If the ICD device is not soldered onto the header, plug the ICD device into the 
socket on the top of the header.

2. Set any jumpers or switches to determine device functionality/selection as 
specified in the following sections.

8/14-PIN HEADERS

For some headers, device peripherals need to be selected by setting jumper J1 to the 
appropriate position. This will have the effect of selecting the device.

TABLE 2: HEADER TYPES – ICE DEVICES

Header Part Number ICE Device Used Devices Supported
VDD 
Max

64/80 Pin AC162062 PIC18F87J10-ICE PIC18F65J10/85J10
PIC18F65J15/85J15
PIC18F66J10/86J10
PIC18F66J15/86J15
PIC18F67J10/87J10

3.6

Device Jumper Setting Peripheral Function

PIC12F629 2-3 A/D Disabled

PIC12F675 1-2 A/D Enabled

PIC16F630 2-3 A/D Disabled

PIC16F676 1-2 A/D Enabled

PIC12F635 2-3 PORTC, Comparator 2 Disabled

PIC16F636 1-2 PORTC, Comparator 2 Enabled
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18-PIN HEADERS

For these headers, there are no jumpers/switches. The device with the most program 
memory is always selected.

If PIC16F627A or PIC16F628A devices are selected for MPLAB ICD 2 development in 
MPLAB IDE, the warning “ICDWarn0020: Invalid target device id” may be received in 
the build window and as a dialog. The reason is the PIC16F648A-ICD device supports 
PIC16F648A, PIC16F627A and PIC16F628A, but only reports the device ID for the 
PIC16F648A.

Ignore this warning or disable it under the Warnings tab on the ICD Programming 
dialog.

20-PIN HEADER – PIC16F639

For the PIC16F639 20-pin header, you will need to connect the jumper J3 as specified 
below.

In addition to being used with MPLAB ICD 2, this header is used with the PCM16YM0 
processor module to emulate a PIC16F639 on the MPLAB ICE 2000 in-circuit emulator. 
Plug the end of the processor module into the header, and then plug the header into 
the transition socket or directly onto the target board.

20-PIN HEADER – PIC16F785

For the PIC16F785 20-pin header, you will need to connect the jumper J2 to enable the 
shunt regulator.

20-PIN HEADER – PIC16F690

For the PIC16F690 20-pin header, you will need to set the S1 switches (Figure 2) to 
enable peripherals and choose devices (Table 3).

FIGURE 2: S1 SWITCH HARDWARE

Tool Jumper Setting Function

MPLAB® ICE 2000 1-2 Run/program as regular device

MPLAB ICD 2 2-3 Run/program as ICD device

Device Jumper Setting Function

PIC16F785 1-2 Disable shunt regulator

PIC16HV785 2-3 Enable shunt regulator

ADC
4kPFM

ECCP
SSP
USART

S
1

Switch configuration at left shows all 
peripherals enabled, which is the setting to 
select the PIC16F690 device.

ENABLE

ON
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64/80-PIN HEADERS

For these headers, there are no jumpers/switches. MPLAB IDE will use its selected 
device to choose the correct device to emulate.

Test points are available on this header to check the following: VDD, VDDcore and 
ground.

The PICDEM™ HPC Explorer Board is 5V, whereas the ICD device on the header is 
3.6V max. Therefore, modification to the demo board is necessary before the header 
can be used.

1. Switch S3 should be set to ICE.
2. Jumper J2 must be connected as shown to modify the operating voltage. See 

demo board documentation for more information.

Connect the Header and MPLAB ICD 2

Connect the 9-inch modular interface cable between the MPLAB ICD 2 Module and the 
MPLAB ICD 2 Header.

Connect the Header and the Target Board

The header may be connected to the target board as follows:

• PDIP header socket to PDIP target socket with a stand-off (male-to-male 
connector)

• Header socket to plug on the target board
• Header socket to target socket with a transition socket (see MPLAB® ICE 

2000/4000 Transition Socket Specification, DS51194)

TABLE 3: S1 SWITCH SETTINGS

Device
Switches

ADC 4kPFM USART SSP ECCP

PIC16F631 0 0* 0 0 0

PIC16F677 1 0** 0 1 0

PIC16F685 1 1 0 0 1

PIC16F687 1 0** 1 1 0
PIC16F689 1 1 1 1 0
PIC16F690 1 1 1 1 1

Legend:  1 = Enabled   0 = Disabled   * = 1k PFM   ** = 2k PFM

CAUTION

This header cannot be plugged directly into the PICDEM™ HPC Explorer Board or 
device damage will result.

J2 pi
n1

VINADJ+5V

R
For V = 3.3V:

R = 1.18KΩ (1%)
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PROGRAMMING NON-ICD DEVICES

The MPLAB ICD 2 header can only program the -ICD device, not the regular device. 
To program non-ICD devices with the MPLAB ICD 2, use the Universal Programming 
Module (AC162049) or design a modular interface connector on the target. See the 
appropriate specification for connections. For the most up-to-date device programming 
specifications, see the Microchip website (www.microchip.com). 

CALIBRATION BITS

The calibration bits for the band gap and internal oscillator are always preserved by the 
MPLAB ICD 2 to their factory settings.

MPLAB ICD 2 PERFORMANCE

The PICmicro® MCU devices do not support partial program memory erase; therefore, 
users may experience slower MPLAB ICD 2 performance than with other devices.

ADDITIONAL INFORMATION

Please refer to the MPLAB® ICD 2 In-Circuit Debugger User’s Guide (DS51331), 
MPLAB IDE Help and the MPLAB ICD 2 Readme for additional information.

SCHEMATICS

The following schematics show header electrical connections.
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FIGURE 3: 8/14/18-PIN HEADERS 
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FIGURE 4: 20-PIN HEADERS

ICDMCLR

VDD

ICDCLK

ICDDATA

Vss

ICD NC

1

2

3

4

5

6

7

20

19

18

17

16

15

14

JP3

 21

 3

VDD

To MPLAB® ICD 2 Connector

8

9

10 11

12

13
PIC16F639

1

2

3

4

5

6

7

28

27

26

25

24

23

22

8

9

10 19

20

21

ICDMCLR

18

15

16

17

11

14

13

12

ICDCLK

ICDDATA

VDD Vss

ICD

To MPLAB® ICD 2 Connector

NC

NC

NC

SHNTREG

JP2

 21

 3

VDD

PIC16F785

1
2
3
4
5
6
7
8
9
10
11

33
32
31
30
29
28
27
26
25
24
23

12 13 14 15 16 17 18 19 20 21 22

44 43 42 41 40 39 38 37 36 35 34

IC
D

M
C

LR
IC

D
C

LK
IC

D
D

A
TA

V
D

D

V
ss

IC
D

VDD Vss

V
ss

To MPLAB® ICD 2 Connector

PIC16F690



Header Specification

© 2005 Microchip Technology Inc. DS51292L-page 9

FIGURE 5: 64/80-PIN HEADERS
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NOTES:
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Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION, INCLUDING BUT NOT
LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and
its use. Use of Microchip’s products as critical components in
life support systems is not authorized except with express
written approval by Microchip. No licenses are conveyed,
implicitly or otherwise, under any Microchip intellectual property
rights.

Trademarks

The Microchip name and logo, the Microchip logo, Accuron, 
dsPIC, KEELOQ, microID, MPLAB, PIC, PICmicro, PICSTART, 
PRO MATE, PowerSmart, rfPIC, and SmartShunt are 
registered trademarks of Microchip Technology Incorporated 
in the U.S.A. and other countries.

AmpLab, FilterLab, Migratable Memory, MXDEV, MXLAB, 
PICMASTER, SEEVAL, SmartSensor and The Embedded 
Control Solutions Company are registered trademarks of 
Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, dsPICDEM, 
dsPICDEM.net, dsPICworks, ECAN, ECONOMONITOR, 
FanSense, FlexROM, fuzzyLAB, In-Circuit Serial 
Programming, ICSP, ICEPIC, Linear Active Thermistor, 
MPASM, MPLIB, MPLINK, MPSIM, PICkit, PICDEM, 
PICDEM.net, PICLAB, PICtail, PowerCal, PowerInfo, 
PowerMate, PowerTool, rfLAB, rfPICDEM, Select Mode, 
Smart Serial, SmartTel, Total Endurance and WiperLock are 
trademarks of Microchip Technology Incorporated in the 
U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated 
in the U.S.A.

All other trademarks mentioned herein are property of their 
respective companies.

© 2005, Microchip Technology Incorporated, Printed in the 
U.S.A., All Rights Reserved.

 Printed on recycled paper.

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Microchip received ISO/TS-16949:2002 quality system certification for 
its worldwide headquarters, design and wafer fabrication facilities in 
Chandler and Tempe, Arizona and Mountain View, California in 
October 2003. The Company’s quality system processes and 
procedures are for its PICmicro® 8-bit MCUs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.
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