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1. Introduction

The LPC2xxx microcontrollers are using for transferring data in ISP mode the UUencode format. This note
explains how to convert data in Hex format to data in UUencode format.

2. Conversion

2.1 Conversion of 3 bytes (= 6 ascii characters)

UUencode

Hex format [ 1 4 0 F A 8 | <—— 6 character

JORRPRRl] (O] TR

a7 a0 b7 b0 c7 c0

[ |

00a7 a2] [00a1 b4] [00 b3 6| [00c5 co
00000101 00000000 00111110 00101000

+ + + +

0x20 0x60 0x20 0x20
—_ Because _ —_ _
- conversion - - -

v 0x25 0 0x60 OX5E 0x48
UU format % \ N H | « 4 character

The converted byte with “0” must be replaced by 0x60 (“\") while the other values must be added with 0x20
(“ “).
2.2 Line of UUencode characters

A line of UUencode consists of one character for the number of transferred bytes, the data characters
(multiply of 4) and CR and LF.

<number of bytes> < charl><char2><char3><char4> [< charl1><chalr2><char13><char14>| etc] <cr><If>
The “ number of bytes” calculated for the example in paragraph 2.1 is: 3 + 32 =35 =0x23 =" #"
The UUencode encode line is: # %\~ H <cr> <If>

The more transferred (hex) bytes per line in UUencode the more efficient this format is compared to hex
format. The maximal number of bytes per line is 45. This corresponds with 60 UUencode bytes.

2.3 Number of Bytes (Raw byte)

The number of bytes can be checked with formula: Raw Bytes = <number of parts> x 3 + 32

4D] 60 60 21 60] 60 5E 60 60] 60 60 24 60]21 28 60 M 1~ A g1
22| 58 60 52 60| 60 4E 60 60| 60 28 60 60|21 32 24 "X RN 12$
26] 32 60 25 40| 40 52 24 25| 32 60 25 50|38 32 24 &2 %@@R$%2 %PS2$
25] 32 60 25 50| 60 52 24 22| 32 60 25 50|0D OA %2 %P R$""2 %P . .

For the Uuencode line of this example the raw byte is = 45 + 32 = 77 = Ox4D.
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2.4 Transferring number of bytes that is not a multiply of 3

Data bytes must be added to the hex file till a multiply of 3. To a hex file of 5 data bytes one byte must be
added to get 6 bytes. This results after encoding in 8 data character in UUencode format. In general those
extra bytes have the value “0”. In most cases the programming program (like Flash Magic) takes care of
filling up bytes till multiply of 3.

2.5 Calculation CRC

The CRC check is the sum of the transferred (Hex) data bytes. This is in the example of paragraph 2.1:
0x14 + OxOF + 0xA8 = OxCB = 203. The CRC will be sent as a decimal number with Linefeed and Carriage
return (203 <cr><If>).

3. ISP Transfer example

3.1 Reading memory

The example shows a transfer between the microcontroller (in ISP mode) and a host. The host asks to read
the content of a memory part. The start address is 0x40 000 000.

Request: (from Host)

52 20 31 30 37 33 37 34 31 38 32 34 20 33 36 OD R 1073741824 36.

OA
Answer (from Microcontroller)

(The micro first does echo the command and sends the status (=0) Then the Uuencode transfer starts
On the end the CRC check (5180) of the original (not decode) bytes has been sent in decimal. The
transfers between the micro and host are explained in more detail in the data sheets in the chapter
about ISP)

52 20 31 30 37 33 37 34 31 38 32 34 20 33 36 OD R 1073741824 36.

OA 30 OD OA 44 26 2F 22 3F 59 31 43 50 47 5E 34 .0..D&/""?Y1CPGNM

38 5C 29 5F 45 26 2F 22 3F 59 31 43 50 47 5E 34  8\)_E&/"?Y1CPGM

60 60 2A 23 41 5C 2F 5C 3F 59 31 43 50 47 5E 35 TTFHAN/\?YLCPGNS

60 60 60 21 60 OD OA 35 31 38 30 OD OA TTT1T_.5180..

Request:

(the host answers that the CRC is correct)

4F 4B 0D OA OK..

Answer:

4F 4B 0D OA OK. .

3.2  Writing memory

The host writes 36 bytes to address 0x40 000 000 of the memory.

Request: (from Host)
57 20 31 30 37 33 37 34 31 38 32 34 20 33 36 OD W 1073741824 36.
0A

Answer: (from Microcontroller)

(The micro first does echo the command and sends the status (=0))
57 20 31 30 37 33 37 34 31 38 32 34 20 33 36 OD W 1073741824 36.
OA 30 OD OA .0..

Request:

(The host sends the data)

44 26 2F 22 3F 59 31 43 50 47 5E 34 38 5C 29 5F D&/ ?Y1CPGMN8\)
45 26 2F 22 3F 59 31 43 50 47 5E 34 60 60 2A 23 E&/""?Y1CPGNA™ ~*#
41 5C 2F 5C 3F 59 31 43 50 47 5E 35 60 60 60 21 A\/\?Y1CPGN5™ "1
60 0D OA -

Answer:
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3.3

(The micro echoes the data)

44 26 2F 22 3F 59 31 43 50 47 5E 34 38 5C 29 5F
45 26 2F 22 3F 59 31 43 50 47 5E 34 60 60 2A 23
41 5C 2F 5C 3F 59 31 43 50 47 5E 35 60 60 60 21
60 0D OA

Request:

(The host sends the CRC check)

35 31 38 30 0D OA

Answer:

(the micro responds with CRC and status (0= ok)
35 31 38 30 OD OA 4F 4B OD OA

Reading signature

UUencode

D&/ ?Y1CPGN48\) _
E&/"?YLICPGN ™ ~*#
A\/\?Y1CPGN5™ "1

5180..

5180..0K..

The host reads the signature and version of bootrom code after reset of the microcontroller. The character
“?" is for auto baud detection. (The ISP mode input pin of the micro was active during reset.)

Request: (Host)
3F

Answer: (Microcontroller)
53 79 6E 63 68 72 6F 6E 69 7A 65 64 0D OA

Request:
53 79 6E 63 68 72 6F 6E 69 7A 65 64 0D OA

Answer:
53 79 6E 63 68 72 6F 6E 69 7A 65 64 0D OA 4F 4B
0D OA
Request:

(sending crystal frequency)
31 34 37 34 36 0D OA

Answer:
31 34 37 34 36 0D OA 4F 4B 0D OA

Request:

(unlock micro)
55 20 32 33 31 33 30 0D OA

Answer:

55 20 32 33 31 33 30 OD OA 30 0D OA
Request:

(request for version number of bootrom code)

4B 0D OA

Answer:
4B OD OA 30 OD OA 37 OD OA 31 OD OA

Request:
(request for microcontroller signature)
4A 0D OA

Answer:
4A OD OA 30 OD OA 35 30 34 36 32 34 38 32 0D OA

References

?
Synchronized..
Synchronized..

Synchronized. .OK

14746. .

14746. .0K..

U 23130..

U 23130..0..

K..O0..7..1..

J..

J..0..50462482..

e Data sheet
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5. Revision history
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Revision history

Rev Date Description
01 20070509 Final version
© NXP B.V. 2007. All rights reserved.
founded by Application information — Applications that are described herein for any of these

PHILIPS

products are for illustrative purposes only. Philips Semiconductors make no
representation or warranty that such applications will be suitable for the specified use
without further testing or modification.
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