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Abstract

The working principle of In-Application Programming (IAP) is introduced first, and a new method
of chip burning is designed that has changed the traditional way of the boot loader upgrade based
on LPC2138 processor. As a result, remote program firmware upgrade can be realized through
communication network. Meanwhile, the solution of software remote upgrade in the environment
of space application is given, combined with the rapid development of space application in our
country and the needs of remote software upgrade.
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1. 5|8

Bt 2 (] R SRR BOR R, R 2 3 LAF 52 22 1) 3 2 ST AR 2 4000 35 22 ST R Rl 520
RO PRI A%« TR BT S5 22 (W) VAT S e B AT ), RATERIIRE T 2T 4. DR ok ik ek
I E S AR SR ], O AT PSRRI T (2] BT, N RS TR T AT
WETIRARR, JHErTSE MR EOR SR R RN, BRI SR IR A &, (HE BAERER
RIS REF R T 9 A IR 7K

BAFERETH AR N RS H T C8A TIREENN, I RGELTI R, ARGHI0 75 17 &
BARPIEYA RGA T3], TR BZMEZFRE, 11 Windows #RAFE R G551 & KIS TH0mT LLE L 58
ZNASEER I (DLL) B 45 6 (LIB) BT 4 T AT AT T+ . AR RGN Ath AR %, L84
ICP (In-Circuit Programming), ISP (In-System Programming)%% /7 30, 1X4677 @ 5 Ay sl BT H: 0T
BEGATIER TR, W SN B B [4] [S] [6]. (EMMITINI A BLIRFE, wl DAERAME I
B, HERESEMHRG S, ®&™mOaXNEFEPIZT, HHEMTEEHIE, WG
T RERIR LT 07 3, MESIN R R G I REAE SR, X R 2 RS AT — 5 ) Bk o o

IAP W 1B RO [ AR R AL A A s, AT ZERE AR SCRE, L TAP BOR$E S TS
ARG JRIE S T4ES L[], BEAEARKIEA T & LTI, SR 2 Dhae I E RS, &
BEP AT R IATRAA TR ACUL ARM ARG LPC2138 S [81AF-&, #il 74T 1AP 77U
R TR ARG, KT —MAEL AT T ERGHT RO R T7 58, 9 3RIE 23 18182 R Gk AF T+ 4t
— AR AT AT ST RANYTUR T T

2. IAP #id
2.1. 1AP [RH2

LPC2138 5 Fy & 3 T szt B A AN IR EE Y 32/16 A2 ARM7TDMI il 28, 76/, iE
R T 5= SR A T2 IR o BT A 32 KB RAM A 512 KB #3# Flash f26f ds AL FE RS, )
BITE R P EL T — B Boot F2)7 « & T LA IS i B AL G I 1454, I3 L% Flash 4w f2 197775 . Boot
FEFP AT DRSS AT BB AR, HARML T IAP ZwfE3: 1. % Boot #2/77E ) B [El 4L #£ 512KBFlash 1]
TiEE 12 KB JGE N, 25 H LR, 826X Boot X AT — VR EMLEF[7], Wb B H P17 fit 2% 25 18] 1) B
T4, RIEIT 0x80000000 (1375, FRZ A Boot Block. Boot Block ik 64 715 Nl &%, NE
SIS 258 ) B E 0x00000000 4k, Bl 000000000 FF 4G ) 64 %15 MIA7fik F 7 A 250 W v
B S IXFER bk E RO S, TAP ARES RN DAL T Ox7FFFFFFO Ab[8], Mebfidf2anlad 1.

P AERLFH TAP B #E9, BT EATXS Flash /26 REUEATES . BT IAP 27 & Thumb X5, f7F
Huhi: 0X7FFF FFFO, JTLAT2A4E ADS 4iki iy, % ARM/Thumb Interworking i, IAP F2)5 <3 ffi H
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Figure 1. Boot program remapping after power up

[& 1. Boot 2% B [FRERRET

F N RAM 23 (8] (TR R 32 AN . RIUGZE R TAP I, B PR e IS0 1% 30 4 (5 FH 3 3 43 45 8], 76 J3 #hARhD
Startup.s S InitStack bR A TR HERR S [AIA B, SRR LT

InitStack

MSR CPSR _c, #0xdf; % & KRG

LDR SP, =StackUsr-32; /%8 FH /r A RAM [T 32 Byte

MOV PC, RO

2.2. IAP S8R,

TAP i &8 2K 2 V8 FH TAP F2 7 FH 7 48 5 1K 7 2%, TAP R 2 R4 FH P i 2 B AT HH S IR R4
FFREIEMER, WFE 1

2.3. IAP EORH

R TAP R P A FIHUE AT TAP & A 8%, sl LUH C 15 5 SEBL IAP P LR, 7k T

1) % S TAP A1/ s ficda &t

void (*IAP_Entry)(uint32 param_tab[], uint32 result tab[]);

Horp param_tab AH PHIAZZ X, result tab NFESTIR 15 R M IX, TAP_Entry JvH /7 i3l

2) Wiatk IAP F P s AR £

IAP_Entry = (void(*)())IAP_ENTER_ADR;//H:"' IAP_ENTER_ADR &y IAP F£J7 A\ [k

3) i TAP I/ ek

(*IAP_Entry)(paramin, paramout);

Hrp paramin N PN IAP 9280 X, paramout A IAP FEFHUTEIR IFHEZEM X o i@
paramin %A [E] (1) TAP iy 42 0] DASEIUANE ) TAP F2 /5 A, Wik 'S Al e KR EEA g AR 55 55

2.4. IAP wIELH

0 TAP BHO 7 N Flash SATORFERAEIS , 7 EHOD BRBEAT A, AEXTIE— B XREATHE B 2 2
BAE AT, DAUEREIX, RIEAREIEHERE. WEN: #EmLSi- > BFEREX- > MEREX- >
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Table 1. IAP command table
F1.1IAP SR KR

IAP 74 iy A
A AR I X 50
# RAM N2 5 3 Flash 51
R X 52
B X A 53
BAF ID 54
B boot fLAL AR A 55
thAs 56

BEFX-> TREX-> RIEHX-> REEX. 75EER AP FEF AR R A5 A E KN EdE
FAYHL, OO 2564 512, 1024 B 4096,

3. IAP mREAR ARG
3.1. BEARSBLEH

N T TAP AT AE MR S e, i R I N 2 PR, BARKIMZE AT BNy
Internet [ 2%, 0] DO EHIE(E 4 . LPC2138 il P2 53l IAP JH4i 55 S @ Srl 5 4, EIH4
MIREFFAEILIR ) TAP THR S5 &% b o 270 B AR PP AT BB, BT S 2 0T I RE e AR B AL T
LPC2138 HIFERN BT = i, SE AR T 9. il 1207 S8 T i dedr . BRI R A, A3 3L
AR LED . AR D, SR ), SR I S MR R P AT EENE

3.2. BEARSRS FLASH BX 2T

LPC2138 A 500 KB [ Flash iJ F, Z3ARAE 26 N X, AN 1) Jet X H w720 B8R KANASR], 7
SR AR, F2F A 0x00000000 AT UHIEAT o £ X IXLERE £1, BT Flash /76 0 Aidk N N1 3. ARk
THRA S IAP H PRI, SEAT KGR P AE L 7 358 R hCAS BT 1558, i 9m S 1 TAP #2718 1S ADS
GRS BB SEIARIS E AL, IR HE M B — N X o IX R, 4 TAP AR TR,
FEH TR P T LAV &5 (ETEIB AT R AR » 1K — MR AR ATy, — BEE S 72 o B bk pp
T IE MTCIEM R R, BN RE WS T . AR A S SRR HHE T IAP 27, Bl
) IAP FEF 5 RGFET 0 B RIFE M B G — N X, SRR T X FE P 5 R GUs TR
DX B A AN 23 U R, AT TT 5 BAE 42 B 3 R 7 K
3.3. ZREBEEHEITSARRE

2 (A B R G0 AR F S B R R L R S, TR A AIEEREE AT I . BHEE. B, fE
RG22 AMBIEAE BRI kst N BUEAAE[0]; TAP TRk A7 T+ gt ﬁ¢wﬁ%ﬁﬂﬁ
TP B AT A BRI M, XEHRR IR R 328 1) — MU #0 EE HEAT AR 56 AR TR B4 R B i . RIS BRI
5 8] IR 6 AE R . RAATE S B IIAR AR o BR 5 A Reald TAP X R R P T A R TR, B
S RJERE AR, RERG . Bor itk AR & 2 fE 3.

RIBWERAAT A TIER . THRIFIGE BHEN. FHREHRETRS . B, iz h.o@da@s
W 6% 11 R BB AT A B AR AR S5 3K, SR 5 @ W S HOR M TE B far AR B R A S, 35 5 RS- 4%
IS A F, 1AP IRFSFEFHURTH AR S, TAP RS 45 F2 17 1 S0 ZE 58 3 O A2 P i L, ﬁ#WM4*%
FEIEREAREANWR . RIG, BWOE RPN B b . RREN— R S, @@
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Figure 2. Remote upgrade structure of AP
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Figure 3. Flash sector distribution
& 3. Flash BX 2B
Table 2. Data format of injection
2. BEREAMAER
itk RIS Ue) FIE W CRC R4
2 byte 1 byte 2 byte 1024 byte, A%k FF 2 byte
Table 3. Data format of telemetry
= 3. BmEN AR
Sk TEP A M TS K CRC 5%
2 byte 1 byte 2 byte AW E 2 byte
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B WESRTAG FRA T . IR TEANIER . TR SRR . R W b X A [F) SR T i A
LS HUE, QRS 2RAY, N UECE A 5, IR R AT N T 0 2 3R (0] 24 BT N A5 4
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Figure 4. Basic flow chart of IAP remote upgrade
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Figure 5. Experiment of remote upgrade by simulation

B 5. IAP M E R HUTAZ A IX 58

A, BAERA V1.00, ZE A CE PR AP mRETH R PR . 75 TAP mfE T %54 b, PR — AT
Socket [] TCP P48 25 2%, Pk IAP RS20 F2T - B0k, 1817 IAP AR S2%, 1l E =i 1AP
TS5 2800 TP Mk R 115, 3@id Socket X144 V725 1 bify 5 IR 45 4 vty [K1 X 488 e 2 . 3B N4 VT S
IAP JIRZ5 3527 AL AS 7= S AR MR 518 3K, A RA S 5 B G EZEARMRA S AE G, K
FEF L AG A NMHEATHRIRAE, FHsetein, EHHEE~MINE, WBEERsTEFANAER B,
AR S V1.01. 2T Internet [ 4% 1815 B A Wik 5 3, @ 1% S0, 77 s h 3 7 2% T TAP (1)
BAPZARF R B, BRI RS AR, ElERERE baf —EE 0.

5. &t

7 IA) Y R e 8 (0 4 R R AR, R TAP TR 7 AN R i B AT R . AR AR 2
R AT KT RAER, AR TR A E B, i Bt fa i, THRasE mr g, xR SR e E A
U R R B — RSB . BT R 1AP 7R, FH PR I Flash 74 RGET AL,
WS FEA AT PR, SEAR 2R EG R HIE . T H, BT R G
XFEMATH L RE RIS DL TAP SAAHAT R GAE LR RETH AR T RIFRIMERTT 58, BB 47 A
PERITH R TR RAEE . M5, AERRMURBAFEAR K ELRE S, TAP ERETHT G 6K v de i
FERNA RO AT B A AR 2 18 4T MG (B AR 55 B3 BE KA, R AR 22 KN

EHER

SEIGAE RS, RIS : Y4k3170301.
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