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Presentation Notes
FDI has developed a family of PC based support products for ISP, In System Programming, and ICP, In Circuit Programming, of Flash based microcontrollers from NXP.  These devices plug into the USB port eliminating the need for external power supplies and use NXPs free Flash Magic PC software to program, erase, and verify your code. 
Each kit comes complete with documentation and any cables needed to interface to the target. 



http://www.teamfdi.com/USB-ICP

ISP / ICP defined

e In-system programming (ISP) mode
In System Programming occurs when an outside device causes
the processor to execute code at a location that contains memory
erase and programming routines (a boot loader), rather than
executing its normal application code.

e In-circuit programming (ICP) mode
ICP is different from ISP (In System Programming) because it is
done completely by the microcontroller’s hardware and does not
require a boot loader.
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In-System Programming (ISP)
The In-System Programming mode allows the microcontroller to be programmed even after it has been soldered on a printed circuit board. This feature can be used to perform firmware updates at the end of the production line. Typical applications include adding calibration information or installation of the latest software release. In-System programming may also be used during product development as a quick and easy way to modify program code. For example all P89LPC932 devices are shipped with a factory “boot-loader” which is programmed into the upper 512 bytes of sector seven of the code space. This firmware provides the interface between low-level routines in the device, which perform the requested function (program, erase, etc.), and the serial port. If the user wishes to utilize ISP, care must be taken to not erase or overwrite the code sector containing the ISP firmware (1C00H to 1FFFH).
In-Circuit Programming (ICP)
ICP is one of the programming methods of the LPC900 microcontroller family. ICP uses a serial shift protocol that requires 5 pins to program: PCL, PDA, Reset, VDD and VSS. ICP is different from ISP (In System Programming) because it is done completely by the microcontroller’s hardware and does not require a bootloader. The ICP programming method is a serial programming method, shifting in programming commands and shifting data in and out with a clock and data line. 


USB-ICP Basics

FDI offers three versions of USB-ICP with unique
cables and features for different microcontrollers

e Provide a virtual USB to serial port interface to allow
hex file transfer from the PC to a User Target Board

e Also provide timing and control signals needed for true
ICP programming

e USB powered so no power supply required
— Supports USB 2.0

e All versions use NXP free Flash Magic Software

http://www.teamfdi.com/USB-ICP FDI
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The USB-ICP  is available in three different versions. Each of these versions support a different  family of microcontrollers which will be covered later in this presentation. 
The programmer is powered by the USB port so no external power supply is required and is also USB 2.0 compatible. The USB-ICP  incorporates a 2 wire serial interface to program and erase ISP  and ICP enabled microcontrollers without removing them from  their  target system.  
Programming  is controlled by NXP’s free Flash Magic software available at NXP’s website http://www.flashmagictool.com/


USB-ICP Family

e Three versions of the USB-ICP device
» USB-ICP-LPC2K (ISP programming mode)
» USB-ICP-LPC9xx (ICP programming mode)
» USB-ICP-80C51ISP (ISP programming mode)

2 wire serial interface to program and erase the target
Use NXP free Flash Magic Software

USB powered so no power supply required

Target Cables included

http://www.teamfdi.com/USB-ICP FDI
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The USB-ICP  is available in three different versions. Each of these versions support a different  family of microcontrollers which will be covered later in this presentation. 
The programmer is powered by the USB port so no external power supply is required and is also USB 2.0 compatible. The USB-ICP  incorporates a 2 wire serial interface to program and erase ISP  and ICP enabled microcontrollers without removing them from  their  target system.  
Programming  is controlled by NXP’s free Flash Magic software available at NXP’s website http://www.flashmagictool.com/


Flash Magic Software

e Download Flash Magic at
http://www.flashmagictool.com/

e Configuring Flash Magic

- Baud Rate: set to 9600

- Interface: drop down list for FDI avai
FDI USB-ICP-LPC2K

~ Oscillator: 12 MHz

i Flash Magic - NON PRODUCTION USE ONLY
File ISP Options Toals Hlp

ﬁﬁ %3@ > v He3

| Erase black 0 [DHDDDDDD 0=000FFF) ~
— | Erage black 1 [04001000-0x001FFF) =
¥ | |Erase block 2 [0x002000-04002FFF] |
1 | Erase block 3 [0x003000-0x003FFF) W
b | | Erase block 4 [0x004000-0x004FFF)
| Erase block 5 [0x005000-0x005FFF] 2

i |:|E & all Flash+Code Rid Prot
[ Erase blocks used by Hex File

grammin

|:| F|II unused Flash

Yigit the "Flazh Magic" home page for info on the latest revision

iy ezacademy. comdsoftwareflashmagic

— Select Device: drop down list for available microcontrollers
-~ COM Port: the port assigned to the USB-ICP device

lable programmer

http://www.teamfdi.com/USB-ICP
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Flash Magic is a PC tool for programming Flash based microcontrollers from NXP using a serial protocol while in the target hardware. The software supports a wide variety of devices and works on Windows 2000, XP, and Vista. 

Flash Magic requires 10Mb of disk space. It is available as a free download for none production environments or can be used on a production line with the acquisition of a license. 

The software is available at http://www.flashmagictool.com/
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USB-ICP-LPC2K

e In-System Programmer (ISP) for NXP ARM Devices

- ARMY based LPC2xxx family n

— Cortex-M3 based LPC17xx family
- Cortex-M3 based LPC13xx family -

— Cortex-MO based LPC11xx family Cortex

Intelligent Processors by ARM"

http://www.teamfdi.com/USB-ICP
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The USB-ICP-LPC2K device supports in system programming (ISP) on several families of NXP ARM based microcontrollers. 

This includes the  ARM7 LPC2xxx microcontroller family which covers the  LPC21xx , LPC22xx, LPC23xx and LPC24xx series of devices. 

This device also supports the Cortex-M3 based LPC17xx devices and LPC13xx devices and the new Cortex-M0 based LPC11xx series.






USB-ICP-LPC2K

Can be used with customer target boards
e \Works with the SAB-TFBGAXxxx BGA adapter boards

e USB powered so no power supply required
— Supports USB 2.0

e 18" Target Cable included
e Cable for SOMDIMM-LPC2478 also included
e Price $79.00, in stock for immediate shipment

http://www.teamfdi.com/USB-ICP
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The USB-ICP-LPC2K device supports in system programming (ISP) on NXP’s ARM7 LPC2xxx microcontroller family. This version can be used to connect directly to your application through a small connector but also works with the BGA Socket Adapter Board s(SAB)  that support the TFBGA  100, 180, and 208 devices. The unit comes with a 18” cable, is USB powered, and utilizes NXP’s free Flash Magic software.


http://www.teamfdi.com/USB-ICP

USB-ICP-LPC2K Interface

e A small connector is all that is needed to interface your
ISP application to the USB-ICP-LPC2K programmer

VCC
RESETn ! o
PO 14 6-pin 0.1” Header
3 Standard ISP
RXD g
TXD 6

The ISP function uses only six pins: VCC, GND, RXD, TXD, P0.14 (or P2.10)
and RESETn. The simple example circuit above is all that must be added
to the user’s application to use ISP with USB-ICP

FDI
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Although this version can be used with a socket adapter board (SAB) it can also be used to connect directly to the users’ target. This is done through the supplied 18” target cable. All that is required by the user is to incorporate a small 6 pin 0.1” header on their target as shown in this example. Please note that this is an example only and should not be used for design purposes. Please consult  your specific datasheet for details. 


USB-ICP-LPC2K Interface

e A mini ISP cable is also provided for direct programming
of SOMDIMM-LPC2478 from FDI Touch Screen LCD
Kits like DK-57TS-LPC2478

VCC

RESETn
P0.14

RXD
XD

DU Wk =

N The ISP function uses only six pins: VCC, GND, RXD, TXD, P0.14 (or P2.10)
and RESETn. The simple example circuit above is all that must be added to
the user’s application to use ISP with USB-ICP

http://www.teamfdi.com/USB-1CP FDI
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Although this version can be used with a socket adapter board (SAB) it can also be used to connect directly to the users’ target. This is done through the supplied 18” target cable. All that is required by the user is to incorporate a small 6 pin 0.1” header on their target as shown in this example. Please note that this is an example only and should not be used for design purposes. Please consult  your specific datasheet for details. 


BGA Socket Adapter Boards

for use with USB-ICP-LPC2K

Program & test NXP micros before the user’s board is available
Available for TFBGA100, TFBGA180, TFBGA208 devices
Plugs directly into USB-ICP-LPC2K

RJ45 Ethernet style cable included

Two test LEDs, blink.hex test program at www.teamfdi.com

USB-ICP-LPC2K shown with SAB-TFBGA180
(USB-ICP Sold Separately)

http://www.teamfdi.com/USB-ICP FDJ
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If hardware availability is an issue to support your BGA packaged part then the SAB (Socket Adapter Board) may be what you need. The SAB will allow you to program your device in standalone mode. 
The SAB provides a platform for fine pitch parts in the TFBGA100, 180, and 208 packages. The SAB kit includes a RJ45 Ethernet style cable that interfaces with the USB-ICP device. 
The SAB also includes a set of onboard LEDs for test purposes. A test program called blink.hex can be downloaded from  www.teamfdi.com. 
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BGA Socket Adapter Boards

Part Number Supports

SAB-TFBGA100 | PC2364, LPC2368
SAB-TFBGA180 | PC2458
SAB-TFBGA208 | PC2468, LPC2478

- SAB-TFBGA100 $149.00 each
- SAB-TFBGA180/208 is $249.00 each
— In Stock for immmediate shipment

http://www.teamfdi.com/USB-ICP
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The socket adapter board for BGA devices include the TFBGA100, TFBGA180, and the TFBGA208. The SAB supports several NXP devices as show here. 

The SAB is available for $399.00 each. For more information go to our website. www.teamfdi.com


USB-ICP-LPC9xXx

In-Circuit Programmer (ICP) for LPC9xx family
Works with the SAB9 adapter board
Can also be used with customer provided boards

USB powered so no power supply required
— Supports USB 2.0 \ ¥ »-'

Target Cable inCIUded ‘L founded by Philips
e Price $69.00, in stock for immediate shipment

http://www.teamfdi.com/USB-ICP
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The USB-ICP-LPC9xx device supports in circuit programming (ICP) and is used on NXP’s  LPC9xx (P89LPC9xxx) microcontroller family. 
This version can be used to connect directly to your application through a small connector but also works with the socket adapter board (SAB)  that supports difficult to mount parts like the HVSON10 and HQVFN28 . The unit comes with a 18” cable, is USB powered, and utilizes NXP’s free Flash Magic software. 



http://www.teamfdi.com/USB-ICP

USB-ICP-LPC9xx Interface

e A small connector is all that is needed to interface your
ISP application to the USB-ICP-LPC9xx programmer

The target connector is a standard 2mm pitch, 10-pin, shrouded
header available from numerous suppliers. Shrouded
connectors should be utilized in order to protect the pins and

1 Wil

— o 2 i .

PCL g é |
et 8 PDA
o 9 10 RS

The ICP function uses only five pins: VCC, GND, PCL, PDA, and
RSTn. The simple circuit above is all that must be added to the
user’s application to use ICP with USB-ICP.
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This version can be used to connect directly to the users’ target board. This is done through the supplied 18” target cable. All that is required by the user is to incorporate a small 10 pin 2mm header on their target as shown in this example. 
Please note that this is an example only and should not be used for design purposes. Please consult  your specific datasheet for details. 



SAB9 — Socket Adapter Board

for use with USB-ICP-LPC9xx

Program & test NXP micros before the user’s board is available
Supports HVQFN28, HVSON10, DIP8-28, TSSOP, PLCC44

All signals routed to two 14-pin headers except for PLC44
Plugs directly into USB-ICP-LPC9xx

P/N USB-ICP-SAB9, Price is $149.00, In Stock

USB-ICP-SAB9 shown with USB-ICP-LPC9xx
(USB-ICP-LPC9xx Sold Separately)

I - o (+]
- |
USB-ICP
USB In-Circuit >
Programmer

Future Designs, Inc. 5
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If  hardware availability is an issue to support your part then the SAB9 (Socket Adapter Board for LPC9xx) may be what you need. The SAB9 will allow you to program your device in standalone mode. The SAB9 provides a platform for most NXP LPC9xx devices in packages like: TSSOP, HSVON10, HQVFN28 and DIP 8 – 28. 
This SAB9 also supports the 5 volt P89V52xxA  part. The SAB9 kit includes a RJ45 Ethernet style cable that interfaces with the USB-ICP device. The SAB9 also includes a set of onboard LEDs for test purposes and breaks out all signals from every socket, except the PLC44, to two 14 pin ,100 mil headers. This allows the user to easily interface to the SAB for testing purposes. 



In-System Programmer (ISP) for NXP’s 80C51 flash
based microcontroller families

e Used with a customer provided target board

e USB powered so no power supply required
— Supports USB 2.0 \ 'V 4

e 18" Target Cable included A\ founded by Philips
e Price $69.00, in stock for immediate shipment

http://www.teamfdi.com/USB-ICP
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The USB-ICP-80C51ISP device supports in system programming (ISP)  on NXP’s 80C51 microcontroller family. This includes popular devices like the 89C51Rx series, and the 89LV51Rx along with older devices like the XAG49.
This version is used to connect directly to your application through a small connector. The unit comes with a 18” cable, is USB powered, and utilizes NXP’s free Flash Magic software. http://www.flashmagictool.com/



http://www.teamfdi.com/USB-ICP

USB-ICP-80C51ISP Interface

e A small connector is all that is needed to interface your
ISP application to the USB-ICP-80C51ISP programmer

VCC
The target connector utilized is a
RESET 1 standard 0.100” pitch 6-pin header
PSEN- 2 available from numerous suppliers.
3
RXD 4
TXD =
6
v The ISP function uses only six pins: VCC, GND, RXD, TXD,

PSEN- and RESET. The simple circuit above is all that must
be added to the user’s application to use ISP with USB-ICP.

FDI


Presenter
Presentation Notes
The USB-ICP-80C51ISP  is used to connect directly to the users’  target application. This is done through the supplied 18” target cable. All that is required by the user is to incorporate a small 6 pin 0.100” pitch header on their target as shown in this example. 
Please note that this is an example only and should not be used for design purposes. Please consult  your specific datasheet for details. 



http://www.teamfdi.com/USB-ICP

USB-ICP-FAMILY
]

USB-ICP-80C51ISP (ISP Mode) USB-ICP-LPC9xx (ICP Mode) USB-ICP-LPC2K (ISP Mode)
P8ALPCO0A
P89C51RB+ LPC2101 LPC2377
P89C51RCH+ P8ILPCI02 LPC2102 LPC2378
P8ILPCI03 LPC2103 LPC2387
P89C31RB2Hxx P8IL PCO06 LPC2105 LPC2458
P89C51 RC2Hxx P8IL PCI07 LPC2106 LPC2460
P89C51 RD2HxXX P8ILPCI08 LPC2109 LPC2468
P89CEE0 P8aLPCo12 LPC2114 LPC2478
P8ILPCI13 LPC2119 LPC1111
P89Ce64 PBILPLC15 LPC2129 LPC1113
P89C668 PBILPCO16 LPC2131 LPC1114
P89CE69 (MX core) RRILREOAT LPC2132 LPC1311
PXAG39 P8ILPCO18 LPC2134 LPC1313
P8ILPCI20 LPC2136 LPC1342
PBIC51RA2xxX P8ILPCI22 LPC2141 LPC1751
P89C51RB2xx P8ILPCI30 LPC2142 LPCA752
P89C51RC2XX gggtgggg; LPC2144 LPC1754
LPC2146 LPC1756
P89C51RD2xx P8ILPCO34 LPC2148 LPC1758
P89C61X2 P8ILPCY24 LPC2158 LPC1764
P8ILV51RB2 P8IL PLI25 LPC2194 LPC1765
PS9V51RB2 P8ILPCI32A1 LPC2210 LPC1766
PBILV51RC2 P8ALPCO36 LPC2212 LPC1767
PBILPCY38 LPC2214 LPC1768
PBILVS1RD2 P8ILPCY54 LPC2290 SAB-TFBGA100
P89V51RD2 P8SLPCI102 LPC2292 SAB-TFBGA180
P89VEE0 Eggtggg:gg LPC2294 SAB-TFBGA208
P89VE62 PSOLPC9221 tgggggg Customer target
P8oV6E64 P8ILPCI401 EREZ36E
Customer target P89LPCO408 LPC2367
P8IV52X2 LPC2368
USB-ICP-SAR?

Customer target
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This family reference guide shows  the current list of devices supported by the USB-ICP Family.  Please note that support for new devices is being added on a regular basis so please check for updates.

For the latest updates and more information please visit our website at www.teamfdi.com


Future Designs, Inc.
| Your Development Partner

USB-ICP Distribution

e USB-ICP-LPC2K (ISP programming mode) $79.00
e USB-ICP-LPC9xx (ICP programming mode) $69.00
e USB-ICP-80C51ISP (ISP programming mode) $69.00
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The  USB-ICP Kits are available through several different distributors.  Most of these distributors stock the units and can usually ship to customers “same day”.
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