Hints on Using the LPC2000 Flash Utility

This document can be considered as a supplement to the already existing Application
note AN10302 “Using the Philips LPC2000 Flash Utility”, which is provided in the same
zip file. The Application note covers the following topics:

1. LPC2000 ISP Overview

2. ISP Mode Entry- Manual and RTS/DTR control circuit

3. Flash and RAM buffer operations

4. Keil MCB2100 board and IAR/Philips 210x KickStart board.

Topics discussed in this guide are as follows:
1. Using the “Compare Flash” ISP command.
2. Flashless devices- LPC2220, LPC2210, LPC2290
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Using the Compare Flash:

The below steps need not be carried out if the checksum is part of the code before it is
compiled. This would mean that checksum would be part of the hex file been created. For
more detailed information on the checksum calculation please refer to the “Flash Memory
System and Programming” chapter in the respective device User Manual.

In this case, the hex file can be directly loaded using the “Upload to Flash” button and
then the “ Compare Flash” button can be used to compare the Flash contents with the hex
file. This direct operation is possible since the signature (or checksum) is part of the hex
file already.

The below steps need to be carried out if the checksum calculation is not part of the code
been compiled. In this case, the checksum calculation has to be done by the utility.



Stepl: Open the “Buffer” menu and browse to “Flash Buffer operations”. When this
menu item is clicked the following window will pop-up.

i LPC2000 Flash Utility - Flash Buffer =10l x|
=
&HOO00 0oo0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Uiy —
EHOOOO 0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYHUGHHuuUgy
&HOO00 0020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGHiiiygyyuiji
EHOOO0 0030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYGiiiiiugn
=HOO00 0040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGHiiiygyyuiji
EHOO00 0050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYGiiiiiugn
EHOOO0 00ED FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUUiuyyggjuiiji
&HOO00 0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOD0 0080 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Uiy
&HOO00 0030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOOODOO%O  FF FF FF FF FF FF FF FF FF FF FF FF  FF FF FF FF GUGYyiGGGiiugy
wHOOODOOBD  FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOOOOOCO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF GUGYyiGGGiiugy
wHOOODOD OODO - FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOODOOED  FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYHUGHHuuUgy
&HOO00 0OFO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGHiiiygyyuiji
EHOOOO 0700 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYGiiiiiugn
EHOOOO 0110 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUUiuyyggjuiiji
EHOOOO 0120 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYGiiiiiugn
EHOOOO 0130 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUUiuyyggjuiiji
EHOOOO 0140 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOOO 0150 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Uiy
&HOO00 0180 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOOO 0170 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF GUGYyiGGGiiugy
EHOOOO 0180 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy
EHOOOO 07190 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF GUGYyiGGGiiugy
wHOOOO 0140 FF FF FF FF FF FF FF FF FF FF FF FF  FF FF FF FF UGGy
EHOOOOC1BO  FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYHUGHHuuUgy
wHOOOOO1Coo FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGHiiiygyyuiji
EHOOOO OO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUGYGiiiiiugn
EHOOODODO1ED  FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UUUiuyyggjuiiji
EHOO00 O1F0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF UGGy =
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Step2: Now click on the “Load Hex file” button. Please browse to the hex file, which

needs to be downloaded into Flash. In this case, Blinky.hex would be loaded.
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Step3: Select the hex file and press “Open”. This would load the hex file into the buffer
window as shown below.



%} LPC2000 Flash Utility - Flash Buffer =101 %]

EHODOOOOOO- 18 PO 9F ES 18 PO S9F ES 18 FOD 9F ES 18 FO 9F ESR ] ] ] ] Bl
EHODOO OO 18 FOO9F ES 00 00 A0 E1 FO FF 1F ES 13 FO 9F ES _ONd.. adij.3.oma
EHOOOOOOZ0 40 00 00 00 4C 15 00 00 43 15 00 00 44 15 00 00 @...L...H...D...
EHODOOOOZ0 40 15 00 00 00 00 00 o0 3C 15 00 00 33 15 00 4o @....... <...8...
EHOOOO D040 BOO 00 9F ES &4 10 A0 E3 55 20 AD E3 24 30 AD E3 °.ma2. U 350 3
EHODOOOOSD 04 30 80 ES 01 30 A0 E3 00 30 80 ES  OC 10 80 ES -0EG.0 3.pEE. .H3

LHOODOOOED  0OC 20 80 ES 08 30 50 ES O 3B 13 E2  FC FF FF 0& . W3._0E3. ;. Siiijij.
EHOODOOO70 03 30 A0 E3 00 30 80 ES OC 10 80 ES OC 20 80 ES .0 J.0E . W3, HG
LHOODOOO20 74 00 SF ES 04 10 A0 E3 04 10 80 ES 02 10 A0 E3 t.m3.. 3..M3.. 3
LHOODOOO30 00 10 =20 ER B4 00 SF ES DB FO 21 EZ 00 DO A0 E1 ..Mad.miiisatap A
EHOOOD OO0 04 00 40 E2 D7 FO 21 E3 00 DO AD ET 04 00 40 EZ ..@3x3'3.p a..@5

tHODODOOBD D1 FO 21 E3 00 DO A0 E1 04 00 40 E2 D2 FO 21 E3  fatd.p 4..@5001%
(HOOODOOCO 00 DO A0 E1 80 00 40 E2 D3 FO 21 E3 00 DO A0 E1  .p 3W.@30815.9 3
(HOOONOODD 04 00 40 E2 10 FO 21 E3 00 DO A0 E1 20 00 9 E6 .. @3.8'5.D & .W3
(HODODOOED 01 00 10 E3 1C EO 9F 05 1C ED 9F 15 10 FF 2F E1 .. %.3m..3M..ij/3
HOOODOOFD FE FF FF EA FE E7 CO 45 80 CO 1F EO 00 CO 1F EO  pijijipcAFNA.3.7.3
(HODODO100 90 04 00 40 A1 03 00 00 FO 00 Q0 0O F5 00 00 00 W..@;...d...5...
BHOOOO D110 04 41 43 46 30 20 52 65 73 75 BC 74 20 3D 20 30 _AIMG Result = @
(HODODO120 78 25 30 33 52 00 FF FF 28 BE 75 BC GBC 29 00 FF  x%@3%.Ul(null).iQ
(HODODO120 90 04 00 40 AF 04 00 40 00 00 OO0 0O OO 00 00 00 M..@ ..@........
(HODODO140 94 04 00 40 92 04 00 40 EO O1 OO0 00 00 00 00 00 M. .@N..@3.......
(HOOOOO150 00 00 00 OO0 00 CO 9 ES 1C FF 2F E1 61 O1 00 00  ..... ANS.iji/3a. ..
EHOOONO1GD 42 B8 93 13 01 B8 53 43 B3 63 C9 14 B2 B0 41 60 BhM..hYCERE.NA"
(HOODOOO170 40 68 00 14 03 49 083 80 08 88 00 04 00 14 88 70 @h...I1.H.N....Hp
BHOODDOIB0 70 47 CO 46 4C 04 00 40 00 CO 9F E5 1C FF 2F E1  pBAF-~..E.ANS.ij/4
(HOODODO190 95 01 00 00 30 BS 05 1C 28 1C 01 FO E9 F3 13 43  m.._.@p..(..d60.1

LHOODDOO1AD 00 FO D& FBE O1 1C 12 43 00 FO 20 FE OO0 FO 86 F3 LGB, . H. 8§ G.omh
LHOOODOOTEBO 10 43 00 FO 1B FB OO FO BB FC OF 4C 20 &0 00 20 Jdldlodelill C.

LHOODDOOICO B0 BO 28 1C O1 FO D4 FS 02 43 00 FO C3 FBE M 1C . .o0b.1.8A0. .
LHOOODOO1DoO o 0OF 43 00 FO OB FB OO FO 85 F3 02 43 00 FO 06 FE Mo G.8R0.T.8.G

EHODOOOTEDT 00 FO A8 FC o A0 GO 30 BC 03 BC 18 47 00 00 FA 45 Ot T4 %.6..0E
EHOODOOOTFD D& OF C3 40 00 00 00 47 9C 04 00 40 00 00 96 4B 0.E@...GH..@. WK

-
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Please take a note of location 0x14. In this case, the checksum is not computed before the
code is compiled.

) LPC2000 Flash Utility - Flash Buffer =100 %]
B

HOOOOOODO 16 FO SF ES 18 FO 9F ES 18 FO % ES 18 FO OF ES ] ] B R K

H 000 0o o 18 FO S ES | 00 DO AD EY| FD FF IF E5 18 FO 9F ES LGB, . A6 .5.603

Step4: Now click on the “Vector Calc” button, which would calculate the checksum and
load it at the reserved memory location, 0x14. As shown below this location gets
updated.



The updated value at 0x14 is as shown below

% LPC2000 Flash Utility - Flash Buffer o ] 4
EHO000 0000 18 FO0 9 E& —H—FB—5—E5+ 18 FO S9F ESR 18 FO 9F EB ] FW] EE] E E
EHO000 0070 18 FO 9F ES | 80 BF 20 FOOFF 1F ES 18 FO 9F E& _ONGE_ '3ij.3.003
&HO000 0020 40 00 00 00 —#C—T5 oo oo 43 15 00 OO 44 15 00 OO @...L...H...D...
EHO000 0030 40 15 00 00 00 00 00 OO 3C 15 OO0 0D 3@ 15 00 00 | = [ <o..BoLL
&HOO00 0040 BO 00 9F E& A& 10 A0 E3 65 20 A0 E3 24 30 A0 E3 °_ma2. 3u 3| 3
EHO000 0050 04 30 80 ES 01 230 A0 E3 00 230 80 ES OC 10 80 EB .GE3.0 3.0E3..H3
&HO000 00&0 0C 20 80 E& 03 30 90 E5 1 3B 13 E2 FC FF FF DA . W3._0E3. ;. Siiijij.
EHO000 0070 03 30 A0 E3 00 30 80 ES 0OC 10 80 ES OC 20 80 ES .8 3.0m3..H3. H3
&HO000 0080 T4 00 9F EG 04 10 A0 E3 04 10 80 ER 02 10 A0 E3 t.m3.. 3..M3.. 3
EHO000 0090 oo 10 80 ES B4 00 SF ER DB FO 21 EZ OO0 DO AD E1 ..B3d.m5l53.0 3
EHOODOOOAD 04 00 40 E2 DY FO 21 E3 OO0 DO AD E1 04 00 40 EZ2 ..BExd'A.D A..E5
EHOODOOOED D1 FO 21 EZ 00 DO AD E1 04 0O 40 E2 D2 FO 21 EZ Hata.p A..@50313
EHOODODOCO 00 DO AD E1 80 OO0 40 E2 D3 FO 21 E3 00 DO AD E1 b im.eE0a3.Dp 3
EHOODOOODO 04 00 40 E2 10 FO 21 E3 OO0 DO A0 E1 20 00 S9F EA& ..B3.EtAD 4 N3
EHOODOODOED 01 00 10 E3  1C EO 9F 05 1C EO 9F 15 10 FF ZF E1 ... d.all__al..jj/a
&HO000 00F0 FE FF FF E& FE E7 CO 45 80 CO 1F EO 00 CO 1F EQ0 p_i,iLiﬁpgﬁFlﬁ L3.R.3
EHO000 0700 90 04 00 40 A1 03 00 OO FO OO OO OO FS 0O OO0 0D B..@;...8...0...
&HO000 0110 04 41 43 4B 30 20 B2 BE 73 YA OBC Y4 20 3D 20 320 .AINB Result = 0
EHO000 07120 7825 30 33 083 00 FF FF 23 BE 7% BC BC 29 00 FF X%03X . Ji(null).ij
EHO000 0730 90 04 00 40 AF 04 OO0 40 00 0O OO OO OO0 OO0 OO0 0o 1.8 .. @........
EHOO00 0140 94 04 00 40 93 04 OO0 40 EO 01 OO OO 0O OO OO OO B..B0..Ba.......
EHO000 0150 oooo0 oo oo 00 CO 9 ES 1C FF 2F E1 BT 01 00 00 ..., Ams Jijfaa. ..
&HO000 0180 42 B3 93 13 M B3 B9 43 83 BR CY 14 82 EO 41 EO BhE..hYCEhE. N R®
EHO000 0170 40 B2 00 14 03 49 02 B0 02 83 00 O4 00 14 B8 VO @h...T.0.0....0p
&HOO00 0180 FOO47 CO 46 AC 04 00 40 00 CO 9F ER 1C FF 2F E1 pGﬁF—-. .E.ﬁlﬁ.;i!é
EHO000 07190 95 01 00 00 30 BS 05 1C 23 1C 01 FO E9 F9 13 49 B...0p..f..860.1
EHODDOO1AD 00 FO D& FE 01 1C 12 43 00 FO 20 FE 00 FO 86 F4 .8li...H.9 G.am0
EHOODOCTIEBO 10 49 00 FO 1B FB OO FO BB FC OF 4C 20 &0 00 20 Jdldliildeii.L T,
EHODDOOICO BO BO 28 1C O1 FO D4 F3 08 43 00 FO C3 FBE M 1C CY(..o00.1.3A0. .
EHOODOCIDO 07 48 00 FO OB FB OO FO B85 F9 02 49 00 FO 06 FE Hod Ll T.3 .0
EHOODOCTED 00 FO AR FC AQD BO 30 BC 08 BC 18 47 00 00 FA 45 Ot T4 %.6..0E
&HOO00 01F0 L OF CY9 40 00 00 OO0 47 9C 04 00 40 00 00 96 4B 0.E@...GH..0.. 0K
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Step5: Since this hex file is modified with the checksum, it needs to be saved back into
the same location from where it was loaded. Clicking on the “Save Hex File” button
would complete this step. When this is done, a message as shown below should appear.

Click “Yes”.
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Step6: Download the hex file into Flash by clicking on the “Download Flash” button.
The progress window should show the progress of the Flash download.

K5 LPC2000 Flash Utility - Flash Buffer o ] |

s

HODOOOOOO- 1§ FOO9F ES 18 FO 9F ES 18 FO 9F ES 13 FO 9F ES JGN3 53 .om5.omd —

LHOOOOOOTO 18 FO 9F ES 80 BF 20 B3 FO FF 1F E5 18 FO 9F E& JGNAN_ '8 .3.0M3
EHOOOOCO20 40 00 0O OO 4C 15 0O 0O 43 15 00 00 44 15 00 00 @...L...H...D...
LHOOOOOOZ0 40 15 00 OO 00 OO0 OO 00O 3C 15 00 00 33 15 00 00 @....... Co..BoLL

GHOODD D040 BO 00 9F ER A4 10 40 E3 55 20 A0 E3 24 30 A0 E3 °_ m32. 30 358 3
SHODOODOSD 04 30 80 ES  O1 30 40 E3 00 30 80 ES OC 10 80 ES .BE5.0 F.6m3..03
SHOOODOODED  OC 20 80 ES 08 30 90 ES5 01 3B 13 E2Z FC FF FF 0a& . W3.0E3. ;. Siiijij .
sHODOODO70 03 30 A0 E3 OO 30 80 ES5 OC 10 80 ES OC 20 80 ES .8 3.0E5..m3. B3
SHODODDODED 74 00 9F ES 04 10 &0 E3 04 10 80 ES 02 10 A0 E3 t.M3.. 3..03.. 3

sHOODOODDS0 00 10 80 ES G4 00 9F ES5 DB FO 21 E3 00 DO A0 Ef ..B3d.m3la*3.p 3
GHOODDODS0 04 00 40 E2 D7 FO 21 E3 00 DO A0 E1 04 0O 40 E2 ..BAxFAD 3..E3
GHOODOODOED D1 FO 21 E3 OO0 DO &0 E1 04 00 40 E2 D2 FO 21 E3 Hatd.p 3..@508*3
sHOODOODOCO 00 DO A0 E1 B8O OO 40 E2 D3 FO 21 E3 00 DO A0 E1 b im.@i0aE.p 3
sHOOODDOODOD 04 00 40 E2 10 FD 21 E3 0D DO &0 E1 20 00 9F ES ..Ei.EY3.D A .3
SHODOOOOED 01 00 10 E3 1C E0 9 05 1C EO 9F 15 10 FF 2F E1 ...3.a0. 50, ijsa

(HOOODOOFD  FE FF FF EA FE E7 CO 46 80 CO 1F EO 00 CO 1F E0  piji@pcAFNA.3.0.3
(HODOOO100 90 04 00 40 A1 03 00 OO FO 00 Q0 00 F5 00 00 00 WM. .@;...8...5...
EHOODO D110 04 41 43 46 30 20 52 B5 73 75 BC 74 20 3D 20 30  _AING Result = 0
(HOODOOD120 78 25 30 33 52 00 FF FF 28 BE 75 BC GC 29 00 FF  x%@3%.Ul(null).ij
EHODOOOT30 90 04 00 40 AF 04 00 40 00 00 OD OO OO OO 0O OO M..@ . @...._...
SHOODO 0140 94 04 00 40 98 04 00 40 EO O1 0D 0O OO OO 0O OO M. @N. @5..._._..
EHOOOOOIS0 00 00 00 OO0 00 CO 9F ES IC FF 2F E1 &1 ol 00 OO0 ... AN ijs3a...
EHODDDOTED 42 B8 93 13 01 68 59 43 83 B2 C9 14 82 60 41 B0 BhE..hVCERE.ER°
BHOOOD 170 40 68 00 14 03 43 08 B0 08 85 00 04 00 14 88 70  @h_..1.W.H....Hp
(HODODD1E0 70 47 CO 46 AC 04 00 40 00 CO 9F ES 1C FF 2F E1  pGAF-..@.AR3.0/3
(HOOOOO190 95 01 00 00 30 BS 05 1C 28 1C O1 FO E3 F3 13 43 m.._.@p..(..860.1
EHODDO D140 00 FO D& FE O 1C 12 48 00 FO 20 FB OO0 FO 86 F9  _3@G...H.3 G._3E0

EHODOOOTEODD 10 43 00 PO 1B FB 00 FO BB FC OF 4C 20 GO 00 20 B O 1 o T
FHOOOOO1CO e0 6O 28 1C 01 FO D4 F3 08 43 00 FO C3 FBE O 1C B P T 11 . T 11
EHODOOO1CO 07 43 00 PO OB FB OO FO B85 F3 0% 43 00 FO 06 FB Hodlii.aEh. 1.8, 0

EHOOOOOTEDS 00 FO A8 FC o A0 60 30 BC 08 BC 18 47 00 00 FA 45 i e .60 LdE
EHODOOOTFD Da OF C3 40 00 00 00 47 3C 04 00 40 00 00 36 4B U.E@...CH..@. WK

-
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Step7: The Flash Buffer Operations window can now be closed. Now, please click here
and browse to “Blinky.hex” again. Now click the “Compare Flash” button and it should
be a success.
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Flashless devices- LPC2220, LP2210, L PC2290:

Since the LPC2220/2210/2290 does not have on-chip Flash, the ISP utility does not have
these devices in its listing of supported Flash devices. However, the utility can still be
used to issue ISP commands that would access the on-chip SRAM (using RAM Buffer
Operations Window) and bootloader specific ISP commands like Read Device ID.

Read Part ID:
Device ID Bloot Loades ID:

For instance, when the above button is clicked, the ISP utility would complain saying that
the “Type is not supported” which basically means that this device is not present in the
listing of Flash devices. This error message can be ignored.




LPCZ000 Flash Ukility - ERROR M x|

Q Type nok supported!

After “OK” is pressed in the above message, the ISP commands will still be executed
and the Part ID and the Boot loader 1D will be displayed.



