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v ARG USB 1 RS-232 Hi 4 [l I i4:4% 1) MPLAB
ICD 2.

2.4.2 J23 MPLAB IDE
Z455¢ MPLAB IDE )5, M FT—F 7k 8 sz ik ik

* 1%k Start>Programs>Microchip MPLAB IDE>MPLAB IDE .
o Xiisim B MPLAB IDE E#5.
« PUTIEMPLAB IDE %4 H s\ dl | s ¥ H=& F#npl ab. exe
A
vE: BT MPLAB IDE i T HIINE Z (5 E, iE5
I3
-“MPLAB v6.xx Quick Start”, DS51281
-MPLAB IDE f#{E£: 5 1)
-MPLAB IDE %%% H 3% T {3 Readne for
MPLAB | DE. t Xt »
-%T MPLAB ICD 2 fif#ifa &, tnl L[
Readne for MPLAB I CD 2.t xt .

JA3)) MPLAB IDE 5, #2014 MPLAB ICD 2 JF47HCE :
1. %&F—4> MPLAB ICD 2 32 #§f£) PICmicro #{f.

2. 8 MPLAB ICD 2 #& M 4 ui i ik 2% .

3. [it'® MPLAB ICD 2 f) RS-232 = USB #2111,
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MPLAB® ICD 2 i /' J5F5

243 printe 2 A

il 8 A IEFE X TEHE - (Configure>Select Device) Kik£E%iH]
MPLAB ICD 2 #iX 1 #1:. MPLAB ICD 2 S Er 88tk a 1
Microchip Programmer Tool Support  MPLAB ICD 2 554474~
CERAT” EAR . ASCFRIRBMENAE A CadT” Blbs. T “3E
117 BRI AT LUE B AN 280, (] REA LR, nlREANIE
T8/, HEA ik MPLAB ICD 2 fiftit H .

244 %E MPLABICD 2 fEXER T A

i%#¢ Debugger>Select Tool>MPLAB ICD 2 3ki%# MPLAB ICD 2
ERR T H. —BEH TXATH, Debugger ¥ H.f1 MPLAB
IDE T HA22 BoRifikiksi. Output CirH) &HHWAITIF, ¢
T ICD RAFIE I B2 W/~ fE MPLAB ICD 2 JETK

¥:  MPLABICD 2 BER[ )k iflid T H  (Debugger 3
¥, XoalfE A gnEies  (Programmer %) o AN
EliNprEs

245 WREED

#iili Debugger>Settings F ff) Communications i3 < ik %
USB % 11 8{ RS-232 3l il 1E A i 11 .
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25 fitH

X MPLAB ICD 2 1 H At AL A 2 APc & . 1 I AR e BB A

o i USB i, MPLAB ICD 2 1] (1 PC fitHi, {HA %545 H
PR AL — A L

o M ] RS-232% ;3| PCH, MPLAB ICD 2454 — /N Ml Ha,
W

« 2 MPLAB ICD 2 5 H . HIERS, &l DU BN H briiAE
5V HL T AL — 2 K/ LR, femr nlik 200 mA.

« MPLAB ICD 2 Afgidid H At ke .

« Ni5E45 MPLAB ICD 2 finth, 1545 HFrboin .

2.51  MPLAB ICD 2 % H#rR fit B i i L B IR

FE R4 RS>k i1 MPLAB ICD 2 45 HARBUBE L. X Fhiic & 2L fe iy
TE 5V L, Hi 200 mA HLIE R .

1. 45 MPLAB ICD 2 it . AE4 HbrHEEH

J4%)) MPLAB IDE 6.XX-

7t MPLAB IDE [f] Debugger 3., #%#* Connect.

f£5 MPLAB ICD 2 s v/ illifl 5, %+ Debugger>Settings.

7t Settings XHFHEN, i Power B3 J-Hf {4 55 VEAE
“Power target circuit from MPLAB ICD 2” #ik. #Hids
OK.

o rwDN

vE: B4 Settings X HE Status LI AT B A
Fi, BAREEBRARS N X%
B A, IHAAESE LR A ANEIELR IR IE S
5B
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252  HiHRAEMIL IR I _E RBR

R I kg Hbsom i A ARy B XMRCE T, H
PRAR FLYE AT 2-5V, HLAT L MPLAB ICD 2 $2 415 /1) Ha i
(>200 mA) . IE7A PICmicro i AL £ T ke ff B 4l FH

ZRAEI R

1. 45 MPLAB ICD 2 i, AELS Hbrt it .

2. Jaz) MPLAB IDE 6.xx.

3. 7£ MPLAB IDE f] Debugger = #. F, % Connect.

4. YEFI MPLAB ICD 2 @il n, EFf
Debugger>Settings.

5. fE Settings XGHEF, it Power I IFAfi (5 2 L AE
“Power target circuit from MPLAB ICD 2” KAk . i
OK.

6. HIRRG LW, SRJ5EF Debugger>Connect.

vE: Ui Settings XI5 HE Status I o AT [ A%
Fild, BARREERRAES S . XHELE— DK
Pk, ERSEE. SN AR DR 2
B
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2.6 Mik: BESREE

RFAR TS 454 MPLAB ICD 2 (A FHBEAT MR, %) DhBERIsk
AR T e R . AT S T MPLAB ICD 2 f#AF .

2.6.1 B R FEIE TN
A7 22 P 5] (1 0 TR AE F0 1 P ¥ Rl R 4 e 0B 1

« Configuration Bits X{ifi#£ ( Configure>Configuration Bits)
— JEFE PICmicro AbHLAS MIC B AL . JC T IX L 1L I 1) 58 £ 41
W, WA ST TP i) Special Features —
Configuration Bits #B4) .

v P BT AT DAANAES TR AE 88, i AR QRS R E
FE B E A e, BB S AEREUCONH HEE N, s
A PEACHS R R AL

« Program &1, ICD Settings %/ if#f (Debugger>Settings
ol Programmer>Settings) — ¥ BHFEIEIN  GEREAFE o
(Select Memories) « 27 A7l Al AN A fifs 2 Vi [
(Program and External Memory Ranges) . 1D DL &% 17
(Program Options) Fl4{f#kr (Erase AlD ) o U1 R E4ife
ID fi7, 7F Configure>ID Memory %} HE 3 & B0 5 1

+ Power %17, ICD Settings XJiftE (Debugger>Settings
o}, Programmer>Settings) — £ #x MPLAB ICD 2 1 Al H #x
HUE A, Wik MPLAB ICD 2 38 7Nl (BV,
200mA) , iEF “Power the target from the MPLAB ICD
27,
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+ Status %K, ICD Settings X[i%HE (Debugger>Settings
oY, Programmer>Settings) — {EIX/ NS URAEST, B T AL
BALR BN AN, 8] DB S B0 T
SRS LA B 7 8 Microchip 52 A 32 & B ) 13

26.2 AIE—ATH

Bt —ANBT I H 5 18 50 v 2 Project>Project Wizard. 7E
Project Wizard [ Bh ~, mlalgd—ANgmiH, HFEEH T
WHMES TH. TH RS20 S-S ISk PR
o BERERE A SO AR W TP RANE “HTRT . B SR
FErh 24 A XA 7 SR D %

2.6.3 I H

BTN H 5, %EF¢ Project>Build All k4w N LT . X054 N H
FE 2R AT 4 MPLAB ICD 2 585 31 H br 5 S AL 1 H ArARHS .

2.7 #iA&: MPLABICD 2 RT3

i FH MPLAB ICD 2 347 & ik R i1 DU 25 21 ik

1. fHF MPLAB ICD 2 £ 5 a7 AR T B, B8 RIS 2
H s A .

2. RN R .

3. BMEACH, R, JFERE LARLE, HEINHE
AR IE W87

4. EFMPLABICD 2 1E i fdnfeas, S8 )5 %5 H bx R H A Al
FH ) 284 g e o
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2.71 AT RRREE B b B3

48 FH MPLAB ICD 2 K¢ 3 FH I H RS ke s 21 H A i AL a4 T

WK, AR LT D BT

1. JEF$f Debugger>Settings, #XJ5 rith Program &I, KM
FH LB L A7 a4 (PR af AN 25 it

2. %% Configure>Configuration Bits, ¥ & AN KB & 47 .

3. 1LF¥t Debugger>Program.

272 HARNAER

H T SEN HFATACRS, AT R AR

1. FIRESCH CAEDUH g 10 o4 sl Al H File>Open)
R FAEERS A O (View>Program Memory) k&% .

2. %+ Debugger>Run (8 &5 T HAZFE Run #41) .

WhERgR S —HIZAT, HPNBR| AW A, ol

Debugger>Halt (i 555 7 T HAL ) Halt %41 #5817 .

1EF$¢ Debugger>Breakpoints K5 & Wi sl AL & . 50, (EA K

W S YA AT BORE A7 i w2 T A B, 1EPF Set Break

Point i%Tii., MPLAB ICD 2 —& H o5 — W i,

AL PEAS R EIEAT G, T LLE N OB BRSBTS . B YOUD AT

1Y, 3E$¢ Debugger>Step Into (% 5 T HAX 1) Step Into #%

D o B SHERD )RR

E: FOSPATACRSIN PRl DI E e A v ik
B . AW AET RS R TP i B W R, R isAT
B b, SRR .
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273 B HEHRNARBIFEF AR HEX 304

TG AR I F B A2 Al HEX SCA:

1. FTIFIESCAE  (FEIH B 1A R S 44 Bl
File>Open>

2. AHARAANGE 18 M

3. fitH Project>Build All k47, =K HEX 1.

4. %F¥ Debugger>Program , ¥4 5 #1id W HEX SCAEEEE B 23 4F
o

274  SEERNH: {#F MPLAB ICD 2 1A R FE5e
— HH P og AR, IF BN ST, sl LA B

PIRES, R T SFh RSy 1CD A1 1 Bt T LA
EHEM&ET .

i MPLAB ICD 2 B nT DIE R R CH, ST RIAE Jy 4
FEgs. EAERNIERHNE.

4, M Debugger>Select Tool i, & iR Ee A
“None” .

SR)5, 1P Programmer>Select Programmer>MPLAB ICD 2 ki%
 MPLAB ICD 2 1E I gifeds. —HEHFTX—TLH,
Programmer=Z 5. HIMPLAB IDE (1) 1. F A= 2578 4y (2 7 gt B2 4 L T
J34h, Output & H4F1FF, #F MPLAB ICD 2 #&£0i-R F Bk T
ICD RAFE I S .
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PRI H T2, XA R R s e e 28, O HAR YR
AL XS EAL SRS Bl E AR A HL .

SRR CAFAE X RIYE[ED W 7E Programmer>Settings X i HE
N Program 33 B

T AV K 4 SRR SCE T ) s SCBEE . e AT T AT DATE R A
Configuration>Configuration Bits %} {EHER T2k 4+ .

R FHE, W LUE S EH Configure>ID Memory 3ki% & ID 7.
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e
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@ MPLAB® ICD 2

MICROCHIP | P e

% 3% MPLABICD 2 # &

3.1 a4

A HRAL R e e TUTA52. asmRA 28T kAN faj BRI H i 4
AERE, XA RBIFEFE AT E MPLAB IDE 2235 H 5% R i — Aok e
R F) . XANEEEH PICDEM 2 Plus Bkt (DM163022) K
SEHL PIC18F452 AID ¥t shie. FIPicE AD ik, Xt A/D
JHIE O (SRR M A AE) I NI T e, JER g5 3
BR1EVUA4 PORTB LED (RB3:RB0) I,

3.2 FEAR

A EE BT IR 5 1) 3

o fil B IAEE

o BATHUH S

« BTRIH

« B HEX 3ot

o B PHRE I

o WE BRI

o InERFE AR AT IR
« 4T TUT452

« IR TUT452

o Yk

o TUT452 527 FIYsfag
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3.3 [ENE

ETFIRABREZ Y, HME 25 “N[ 146" 55 2.3 7918 2.5
125 1B B AR MPLAB IDE . AN 2Rl J i —Leq ) 4h
BWE W REC AR 2 P a1 .

J83))5, MPLAB IDE £iiMNunE 3-1 Fis.

&l 3-1: MPLAB IDE V6.XX

[ozu ims 2t]awany
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3.3.1 BE BB FTE R AR

TEPEAHREAL ] ()24«

1. %E#¢ Configure>Select Device .

2. 1t Select Device XJiftEH", M Device 5| FHE ik
PIC18F452, 7F Microchip Programmer Tool Support 4>
Hi, MPLAB ICD 2 S50 “%T” EIbRN A&k,

3. Al OK.

EF MPLAB ICD 2 1 1 i 7% :

1. %9 Debugger>Select Tool>MPLAB ICD 2. Debugger 3¢
o o i e ik . W,  Output & L4341 T
WORIERAE E.

T W5 MPLAB IDE 7F & 2l I 5214 i% 82 1) MPLAB ICD
2, {Hi T USB M4k COM1 ) COM M4l H &
BOERRM, W ACVFERN S 2 203718 W H BEE

2. %¥¢ Debugger>Settings, Communications L. E#
USB B COM i [0 / W&,

3. w45 E MPLABICD 2 [ 8hi%:, fith Status EIiF, e
“Automatically connect at startup” . 3 #7fi {# Message
Level ¢ Minimal.

4. i OK.
5. %% Debugger>Connect #%4%%] MPLAB ICD 2.
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3.3.2 EH MPLABICD 2 [EfF (BRIERZ)

AR L 25V BRI AR it ZE R, X kT MPLAB IDE (1
FRA B #F LRI MPLAB IDE 4 H 8l 228 [l fF .

SOFORAEAHE n] RELT T P T
Al 3-2: 5E¥i MPLAB ICD 2 [ £ [ % EAE

|CD% arn0030: ICDE iz about to download a new operating system. [f
MPLAB iz just starting, it will appear to "hang" at the splash screen. Please
be patient. MPLAB will finizh it's intialization after the 05 iz downloaded.
[Mate: You may wish to select to ignore thiz warning in the future.]

™ Dan't display this warning again

0K |

HAL, B TANE R PICmicro A HLAEH AN ) MPLAB ICD

2 [, 41 8] — D ASFE ) PICmicro F A HLISE, 3X AN GG HE A

AEH I

(] A4t v DU R DL AP SR B B UK

1. %% Debugger>Download ICD2 Operating System. Select
ICD 2 Firmware File *fiFHEZSHT T«

2. MBI RE R Y T N W . SR TN
i cdxxxxxx. hex, HH xxxxxx MiEA5. =T MPLAB
IDE &Hi A RME R, w20 README SCF8k
MPLAB | CD 2.t xt . 4k #E() PICmicro #3414, hA<H]
RessH AR

3. i Open. MPLAB IDE 24U ¥ f#e1E R4t F 4% MPLAB
ICD 2.
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3.4 BiTHHERS

XANIH 24l 2 MPASM %52 -

1. BN AIH, 1E$ Project>Project Wizard.

2. AT EIMRE ASERE . kS PIC18F452,

3. MREHMT RN F T —XHERE, % E MPASM {E41ES T
A, 7£ “Active Toolsuite” "~Hzg1ZH, w4 “Microchip
MPASM Toolsuite” . it MPASMAIMPLINK % & 7E MPLAB
| DE\ MCHI P_Tool s SCAJer ) e $047 301 .
MPASM i 48[4 npasmai n. exe, il MPLINK 5 [
nmpl i nk. exe.

A& 3-3: MBS LEAXNIEE
Project Wizard i 1'
StepS:I:c?; language toolsvite EET/’@

Active Toolsuite; Microchip MPASKM Toolzuite j

— Location of Selected Tool

C:"Frogram FilestWPLAE IDEAMCHIP T oolsh\mpasmwin, exe Browse... |

Help! My Suite 1sn't Listed! |

SEAYAY,

[ Sheow all irstalled toolsuites

< Back I Mest » I Cancel | Help
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T35, LA I E A IS
B 1 SO T LIRS IS I . 6 XA F, 1E 4% Browse 43|
MPLAB IDE 330k (CBRIASCH h fE LY C:\ Progr am

Fil es\MPLAB | DE), f#%| MCHI P_Tool s\ Exanpl e ({4}
YEPE TUTA52. ASM,

&l 3-4: 3 BINSCH
Step Four: 0
e?ﬂd;:r:y existing filez pour project EE/{@}
[+ Dirivers

(] EXAMPLE [l
~[B) IDASM1B.ASM

~[B) 1887200 ks
Hes1365. ke
Hes13700kr
188720 lkr

=
=+ MCHIP_Tools add> |

18/8620 ke
[ 1eETOk T
B DS N — i

< Back I Mest » I Cancel | Helg |

sl TUT452. ASMiEH e, i iy ADD>> K e #4734
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AT H Pt (15 A SO BRI SO Ry \ LKR Uk
JEITE, RJa R MRBESE I 18F452i . | kr o ffR3CIF 44
ﬁ‘ “i .” o

A 3-5: WS BINSCH — BEERERIM

Step Four: EE
Add any existing files your project /‘{'@

B 12c508 ks ;I WProgram Files\MPLAR IDEAMCHIP.
1f509ag.lkr

15094t Ik

18c807i ke

1812423 ke ﬂl

18248k

181252 ke

181255 ke

1814423 ke

181448 lkr
S lr

it ERENE e _’l;l . o

< Back | Mext » I Cancel I Helg I

Rt ADD>> KB IA U B IL I FI R . EE, St
Next. [ S5 a0nt, S HIZRBIE 3-6 (70 A .
& 3-6: B H 1735

S

Summary

Click. 'Finish' to create the project with these parameters.,

Project Parameters
Device:  PICT8F452

Toolsuite:  Micrachip MPASM Toolsuite
File: C:AProgram Files\MPLAR

2 new workspace will be created, and the new project added
to that workspace,

< Back Cancel Help
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3.5 #EFEIMHA

B35, MPLAB IDE M2 FFH I SCH s B He
% L LA F Project % 1
T H o AN 3-7 fiss

& 3-7: 3 B B
i Tuuszmon_J[=IEY

- Tutd52. mep
= Source Files
L TUT4B245M
Header Files
- Object Files
Library Files
- Linker Scripts
L 18H52 Nk

WA, ST MBI H & D . Rouhaie s 3]
“Source Files” 175k “Linker Scripts” 47K ncf. HHER—
AN, TR e, T bR A B, e g S I R S
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3.6 A HEX XX

BRI A B HEX SCF, 1%6%% Project>Build All 5473 H % 11
FITE SRR Eos i g, RS SR ik $E “Build All” .
MPASM L4 #% 2 HE SO S5Y63CE Casm3efE) AR E
. hex X4,

Output & LV K 3-8 fizs.

& 3-8: OUTPUT HH

lal=

Hukd Ii’r\dmﬁﬂ Mmu:nzl
in

452 1st” s TOTAS2.0a]

' Texala~EXE18E 4523

Lo “Frogran Files HFLAB [DE-MCHIP_Tonls EXAMPLE-Tat48? oot
DUIL. l.’\ CEEDED

3.7  WEIRRAIEIN
3.71 [RR=K DA

WOE B E BRI BCE AT, %8¢ Configure>Configuration

Bits. it ity “Settings” FEHSCAR, W] DU MUK SERE AT o

X FARERE, AL IX AN 1T AE 1 X S e B A F

+ Oscillator — EC-0S2 as RA6  (iX &% % PICDEM 2 Plus,
WA R L H bR, AT AH Y B 50

» OSC Switch Enable — Disabled

* Power Up Timer — Enabled

* Brown Out Detect — Disabled

» Watchdog Timer — Disabled

+ CCP2 Mux — RC1
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* Low Voltage Programming — Disabled

« Background Debug — Enabled (il g e 2k iR 1 e -
i e MPLAB ICD 2 E 20 ikt iy, X4 H 3 i
fE

» Stack Overflow Reset — Disabled

o A e ECE N AN AR L

3.7.2  RIEGET

WOE gL, ¥t Debugger>Settings, #XJ5 fitli Program ik
iR,

Al 3-9: MPLAB ICD 2 # & XHEAE ,
PROGRAM 37
21 x|
ication I Lirnitations I
Warnings I Vergions
— Select Memaries Program Options
v Program ¥ | Freeze on Halt
¥ | Configuration ¥ Erase all before Program
I~ EEPROM
D
[~ | Externial
— Program Memory Addresses— — Extermal Memon Addiesses—
[hex) [hex]
Start IUHD Start I
End [0:7DBF End |

Full Range | Full Fange |
= Bootlaader

zer Memony Houtines

I Browse,.. |

ak I Cancel Lpply | Help |
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o XIT PIC18FXX2 #3F, R E LA N, Fra et ot
B . Kk, “Erase all before Program” #JE34.

« Select Memories #i7; WiZiEH “Program”, Ak
“EEPROM” A1 “ID” . *4fifH{ MPLAB ICD 2 1 4 il #%
N, BRSPS EE AL, Configuration & EHER: 4k 3F K
L

+ Program Memory Addresses (Start #ilikf1 End Hidik) ¥ & 4k
B SRR R A 2 Ja . St Full Range , W&
b HE ] A P e R b mT A P B KR P AR e ) VR
FEIFA-fif s ) 45 R Al T A AE,  UR B ¥ )45 MPLAB ICD
2 PRRPATREF . 244 H] MPLAB ICD 2 1F iR 2%, FiF
ASFEEE LI A Hutik R .

3.8 WEBERIK

FEITUERIR 2 1T, Hift PICDEM 2 Plus 7R S % R & :
« EC OSC &M L&l kel J7 %

« LED &l i Bkek J6 fitifik

o PROET HIE
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3.9 InERERAUE DLEAT A

k¥ Debugger>Program, 1! TUT452. hex $¢'5 %] PICDEM 2

Plus i 7~z 1 PIC18F452 1,

i AT RS2 B3 S 2

FEL AT RE .

T3 A7 P vt b bk

i MPLAB ICD 2 #E47 k. 2R3t iR A S e s 51
H#x PICmicro #. 5 HLH, A REfEH MPLAB ICD 2 1)

S A RETT LBl R . ERESRERET,  Output XHGHER
MPLAB ICD 2 &3 F 2 o H T B R B . 448 E 52 R,

FHEHEE KN iZ 5 3-10 25480,

& 3-10: B~ H T EREM B

Buld | Findin Files MPLAEICD 2 |

Wouput gt - Tk 1

. .Erasing Part

...Loading DebugEzecutive

...Programmlng RSEBUG

Verlfylng
Program Memory
..Dehug Exzecutive
..Dehug Vector
Verify Succeesded
. Config Hemory

.Programming succeesded
MPLAE ICD 2 Ready
1

. .Programming Program Memory

:..Programming DebugEzecutive
. .Programming Debug Vector

.Programming Configuration Bits

DS51331A_CN 542 1t
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MPLAB® ICD 2 #f%

3.10 1247 TUT452
MPLAB ICD 2 w] Sz itk 2 B AT AR o

« 7F MPLAB IDE #iZ247#i.F, PICDEM 2 Plus J# R~ 1
PIC18F452 5 #1447 -

o WPESSEIE)S, RIS HAT.

DL I 86 T R ] m) 1 B A iR h g

Debugger 34 T AR
EAT [>]
15
HUEHAT
SR
THUASEIN R <

1. $IFF TUT452. asm3CfF (4 Project & I H 0k SCH 44 sl Al
H File>Open)

2. 1t Debugger>Run (¥ it Run T A4 .

3. RN L, HEEhwmAred Bk (RAO) . W% LED. 40
REEFP RS TAE, H kA 2 e e X i s R bE 2 FAT
PRSI S AR AL . (HAF TUT452 F2)vrhfralis, 3.1
TR A VARSI T IE AR .

4. %&F¥t Debugger>Halt (5§ it Halt T HA234HL) Sk iRy
HAT

5. % Debugger>Reset F i LT .
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3.1 i TUT452

LUR AR — 5 8 AT e 580 TUT452 FERPANBEIE B TAF:

« A/D # (%A IEMS N PORTB (LED) .

o A/D BA a8 A TT IR BE B AT B B U OIRES .

o AL A N R SEFE AR EW TAE.

BIRGUE—RhOT Rk, EUE SR, 7R AD g RINEE A

PORTB ¥ 5 —47 ¥ & W7 55

1. R TUT452. asmsC 1R X AT AR B A6 bR i AR IX —

17

movwf PORTB; Wite A/D result to PORTB

Rk A B R R R R

3. MMedsg b 2k $E Set Break Point. iX—4TIRERE W & 3-11
Fioaskric T—AMWrs (i) B 45 1Ebrid) .

N

& 3-11: BB WA
T CATUT452\TUT452. ASM (=)<
swapf ALDEEIH,W :Swap A/D result nikbles ﬂ‘
andlw Ox0Of ;Mask off lower 4 bits
@ movwE FORTE ;Write AL/D result to PORTE

clrf FPORTE

WaitFPush ;Pause while switch is pressed
btfss FPORTL, 4
goto WaitPush

movwE FORTE _J

goto Main ;Do it again

end e
4 3
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i%E$ Debugger>Run (3 i Run TR , FIRLL
S AR R IEATREFE -

YR RERAT BB bR A S AT, ST R AT . E
5, BRI s AT .

1k$¢ Debugger>Halt (5%3# i THA LK) Halt %41 , #
(EFRFIBAT .

AL E D, R~ RS 3-12 Fios, & Wait 7R
WATH AT (FikPrfe) #5187,

g
A 3-12: EFEEHIT
T CATUT452\TUT452. ASM (==
hsf ADCCONO, GO ;S3tart AL/D conversion ﬂ‘
Wait
htfss PIR1, ADIF ;Wait for conversion to complete

» goto TWait

swapf ALDEEIH,W :Swap A/D result nikbles
andlw Ox0Of ;Mask off lower 4 bits
@ movwE FORTE ;Write AL/D result to PORTE J

clrf FPORTE
WaitFPush ;Pause while switch is pressed
btfss FPORTL, 4

goto WaitPush e
4 3

MR YE RIS AT I B DA S RE e — ELBAE $AT BT s i g8, ]
L 508, U AE A/D #64 bo AID B 58 I bR S AL
WA EAL . AID B3] i A RV B AR R I T Sk 58 20 E4 T
TG AR, k3% Debugger>Reset. 5—4454 5511 W %

R =GO k.
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7. AT Watch % RSB 727 AT, A/D 2547
SR . KB+ View>Watch. Watch X ilHEST IT H.
Watch 13T -E4kikrh . M Add SFR 24 3534 i 71 F vh ik %
“ADCONO0”, 5 iix/~44l. ADCONO %] T Watch
B IH . X ADCONT HEE Bk DI, % rh IR 5 ILEE N %
HILAE Watch & H, Wil 3-13 Pror.

& 3-13: WATCH & 1

I Watch E]@
AddSFR | feocont w]  AddSymbol| [_1eFas2 ]
Address | Symwbhol Name | Value |
OFC2 ADCONO oo
OFC1 ADCOM1 oo
MWatch1 wiaich 2| Watch 3| Watch 4]

8. {FETUT452. asmiifRig, 7FStart/5 0 — & 4w E—14
Wi BEFECK O BRRBAE TUT452. asmAP an 4SS4T
clrf PORTB; Cl ear PORTB
Pk A R TREESE L. PR SE L i £ Set Break Point.
AT IAE S bR e — W

9. k¥ Debugger>Run (5 Run T HAFE4H]) , 76 SZIAE

XN
KK, RBERPAERAT 58 W BT R AR AT JE 45 1k SR O kAR 1)
Wi e B 5%, wilEl 3-14 .
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A 3-14: W R
T CATUT452\TUT452. ASM (=)<
nop -
Start
(3 clrf FPORTE ;Clear PORTE
» clrf TRIZE ;PORTE &ll outputs, display 4 M3E's
;of AL/D result on LEDs _J

movlw E'01000000' ;Fosc/8, A/D enabled

movwE ALDCONO

movlw E'00001110' ;Left justify, 1 analog channel
movwE ADCONL sWDD and V33 references

movlw E'11000111' ;THRO prescaler, 1:256

movwE TOCON e
4 3

10. FB AT TR, %F¢ Debugger>Step (i # sili Step 1.5

11.

FAZHD SREPDPATRERS . A58, gk afqm LT
movl wB' 11000111" ; TMRO prescal er, 1:256
4 Watch % 11717517 % ADCONO 1 ADCON1 [{i. 15
ADCONO 14 0X40. XA i E i —dEHIER Y, 5
XA IE A 2

[FlEi— "~ PIC18F452 %45 F Mt (DS39564B_CN) KT
A/D {3y, LRI AD BLE, B a0 1, i
A2 0,

BUESIXAN G,

nmov| wB' 01000000’ ; Fosc/ 8, A/ D enabl ed

FiB'oSE

nmov| wB' 01000001’ ; Fosc/ 8, A/ D enabl ed

12. %$% File>Save KA AFAE 4.
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13. E#¢ Project>Build All R FigiEiH . & HI—47H B
INFEFPRE BB e T . 2048 MPLAB ICD 2 K5k
5, SR

14. %+ Debugger>Program, ffi H MPLAB ICD 2 kK H #ik 515
Bt IFERS . 24 MPLAB ICD 2 S iGHE B

...Programming succeeded” It}, #inl LUEITFET T o

15. fﬁuﬁ SEE BT AR AT (I — ALt 1 kbRt e 50D
A, %9 Remove Break Point.

16. %+ Debugger>Run (&35 sty Run T B , 7E5EHS
B FIZIT R . #Ealifr ey (RAO) Ril”E B R#E LED
.

ASFRE P A T AR R B — AN R (EE, SRR ] B

¥ 245 . i MPLAB ICD 2 #Il MPLAB IDE {1k zhfig,

Jn] DA RS i ARG 52 FARAS o A7 A 1) )

3.12 g
YRR I RIS AT, W TP RS PICmicro HLA L,
DM A B 2R TP AT TAE . BETIX—25 0, 24 ICD R &
VOB, ATt N AR .
UL SR TR S
1. &+ Debugger>Select Tool>none, 251 MPLAB ICD 2 1E24
PR T A
2. {EProgrammer>Select Tool>% 5.t , £ MPLAB ICD 21E 4
ATy e
3. L /7? it Configure>ID Memory ¥ & 1D
(K 3- 15)
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&l 3-15: USER ID MEMORY X}iE4E

User ID Memory ll

Uszer ID:

|s41unuun

Qg I Lancel | Help |

4. ¥ Programmer>Settings ¥ Program j& 1+ o & B 4ifE 2
5. % Programmer>Program.

WAE MPLAB ICD 2 nf IR A7 4T HésNH T (MPLAB ICD 2
WAL H AR W IT, 4% Reset kg 4T N R «

3.13 TUT452 & MIEARE

TUT452. asmif ERUF (B 3-16) MEE PORTB. A/D HibAi

Timer0 J14f. #3525 1 Timer0 ¥ H oK J8 26 A 28(E 1) A/D #%
Beo MEHSERG, ARG R ERTE LED b, ARG IRFISELE

Timer0 - i LUS B F — 1k AID 4k,

KT AID B ERAE IS S L AR OGN B L B, v 2
(PICmicro® 18C ./} L % 7/Z% F/) (DS39500A_CND) .
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& 3-16:

TUT452 XREFHER

e 2

Tl
AL & PORTB
AR RE

v

fic & A/D
JEXt35, Foscl8 itsh
1 AR E

v

fic & Timer0
T e 23 Wil 4y TimerO
1:256 Tl 53 4 Lt

»ld
al

) 4

Timer0 ¥ Hi ?

i3l AID 4

ot
SE?

Ao

H AID Be g 'S %) PORTB [

DS51331A_CN 550 1t
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Ckkkkkkkkkkkhkhkhkhkkkhkhkhkhkkkkkkkkk k k&
’

i TUT452. ASM *

R
,

list p=18f452

include "p18f452.inc"

Reset _Vector code 0x0 ; Put a GOTO at reset address
goto Start
code 0x0002A ; Start app beyond vector area
Start
clrf PORTB ; Ol ear PORTB
clrf TRI SB ; PORTB al | outputs,

;display 4 MSB's of A/ID result on LEDs
nmovlw B 01000000' ; Fosc/8, A/ D enabl ed
movwf  ADCONO
nmovlw B 00001110' ;Left justify,1 anal og channel

movwf  ADCONL ; VDD and VSS ref’s
movliw B 11000111 ; TMRO prescal er, 1: 256
movwf  TOCON
Mai n
btfss |INTCON, TMROIF ;Wait for TimerO to timeout
goto Mai n
bcf | NTCON, TMROI F
bsf ADCONO, GO ;Start A/D
;conver si on
Wi t
btfss PIR1, AD F ;Wait for conversion to conplete
goto Wi t
swapf  ADRESH, W ; Swap A/ D result nibbles
andl w 0xOf ;Mask of f lower 4 bits
movwf  PORTB ;Wite ADresult to PORTB

clrf PORTB

Wi t Push ; Pause while switch is pressed
btfss PORTA 4
goto Wi t Push

movwf  PORTB
goto Mai n ;Do it again

end
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MICROCHIP e aki1]

4 2= USB 223407

41  fEsr

AFEREIA T EA A Windows #4E R 40 T %% USB I 14015 .
XL R

* Windows 98/ME

* Windows 2000

* Windows XP

s T MRS, USB &4 ) #l. Windows 48 4 2438 %
FEERIN K USB 2Kz . MPLAB ICD 2 Afgfli FHERA IR S . 1R
BT R, N AR A% BB KA Microchip 1) USB K
FIFHE USB %44 o AR USB 42 HILE “other
devices (H'E®%) ” FIER T, WRELIXFEM L, N IHLRE
B, ARJEARE PC HIAHMN B RGIZ UL D BT EAE .

K 4-1 BoR T IEMINCE
& 4-1: WAEHE

& Sound, video and game controllers
(-4 Storage device
-- System devices

-8 Universal Serial Bus controllers

Intel 823714B/EB PCI to USE Universal Host Controlle
I::> & Microchip MPLAB ICD 2 Fimware Client
g USE Root Hub
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4.2 7£ WINDOWS 98 1 WINDOWS ME T %%

421  BEA

—NHTH USB 4528 —Kddi A\ Windows 98/ME R 4ilf, 23
AN URHESR 7R RGBT W fE % . ] RS L BT AE 15
ST 18 % (R B0 PR 1 A A ST B T

XS HE I L2 J5, 2 i7r “Add New Hardware Wizard”
HHEHE. ik Next 4k4: 208,

& 4-2; WINDOWS 98/ME i {F 7S 1

This wizard searches for new drivers for:

USE Device

A device driver iz a software program that makes a
hardware device work.

< Back Cancel
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4.2.2 S 2
iRk P T “Search for the best driver...” 3f i Next.

VE: N FEAE R 5 020 B A B B R INF B 5% %
IR, EAELHE 2, % “Display a list of all
the drivers...” . TN BEREa W) in KR8, LR,
riifi Have Disk %41, ~—/ANXHGHES 1B Pk
IUNF SCHFR H SR R T H A, i OK 4ksiz
.

K 4-3: WINDOWS 98/ME FiEft:7-S 2

Add New Hardware Wizard

what dao you want ‘Windows to do?

& Eearch for the best driver for your dewce
{Recommended).

" Display a list of all the drivers in a specific
location, g0 you can select the driver you want,

< Back I Mext » I Cancel
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423 B3

AR HELE P R E W A Il SO B B AR . BRORBR T
“Specify a location” Z AP I SIEHEHS K AL, 1EFE
“Specify a location” , X a4 A& B AT B4R Cin AR AT
B fi ] Browse # kA k) o« EHF LAY, XN IZN:
C.\ Program Fi |l es\ MPLAB | DE\ Dri vers98\ | CD2_USB
XA AT AT LA R SO

o | CD2V@8. | NF

e | CD2V@8. SYS

« | CD2VW@8L. SYS

T RS, Mii Next.

K 4-4: WINDOWS 98/ME FiEft:7-S 3

Add New Hardware Wizard

Windows will search for new drivers in its driver database
on vour hard drive, and in any of the fallowing selected
locations. Click Mest to start the search.

™ Floppy disk drives
[~ CD-ROM drive
™ Microsoft Windows Update

V' Specify a location:
IE:\Program Filez'MFPLAB IDE\DriversSS\IED2_UEj

< Back Mext » Cancel
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424 SPE 4

T AXEHERN iZ42 77 “Microchip MPLAB ICD 2 Firmware
Loader” T4k 2IFF oy i Prik £ 642, s Next.

& 4-5. WINDOWS 98/ME g {t[7 S 4

Add New Hardware Wizard

Windows driver file search for the device:

Microchip MPLAE [CD 2 Firmware Loader

‘windows iz now ready to install the best driver for thiz
device. Click Back to select a different driver. or click Mext
ta continue.

Location of driver:

g C:\Program Files\MPLAE IDEDriversS8MCD2_

Cancel
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425 S5

i — NEHES L8 “Microchip MPLAB ICD 2 Firmware
Loader” & %5k, M Finish R4 223,

I, MPLABICD 2 4% “re-enumerate” . 1 g4y LR ix i
TG ZAKTEHE . REN % B 35 324 8 1R 75 11 MPLAB
ICD 2 USB % )" i B 5] .

M IUHT XS TERE S SR 5 AR, fee a3 gt AR A
Bz

& 4-6: WINDOWS 98/ME FifEft:[7-F 5

Add New Hardware Wizard

% Microchip MPLAE ICD 2 Firmware Loader

Windows has finizhed installing the software that wour new
hardware device requires.

< Back Cancel
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4.3 7£ WINDOWS 2000 T2

24 MPLAB ICD 2 % —4fi A Windows 2000 % 4%: /¥ USB I},
U BEPAT LR SRR E A 2 % UK Al

4.3.1 S

24— ANHHR USB #4555 — 7k ddi A Windows 2000 #2450, 23 HiF
FHEHER R RGP T — AP d . B al e I — A5 i AE
G0 P A% BB 2 L AR N B T

(EIXLESTEHE LY 5, 28728 “Found New Hardware
Wizard” %JiHHE. A Next 4k s 2eds,

& 4-7. WINDOWS 2000 A/t -5 1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install a device driver for a
hardware device.

To continue, click Mest.

Cancel
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4.3.2 S 2
s+ T “Search for the suitable driver...” 3f 55 Next.

& 4-8: WINDOWS 2000 357 & 2

Found New Hardware Wizard

Install Hardware Device Drivers o
A device driver iz a software program that enables a hardware device to work, with
an operating system.

Thiz wizard will complete the installation for this device:

@ 1USE Device

A device driver iz a software program that makes a hardware device work. “Windows
needs driver files for your new device. To locate driver files and complete the
inztallation click Mext.

‘what do you want the wizard to do?

& Eearch for a sutable driver for my device [recommendedE

" Display a list of the known drivers for this device so that | can choose a specific
driver

< Back I Mest » I Cancel

W U A B S 0 B A $R B B R INF 21 %
WEhetr, EELE 2, %t “Display a list of the
known drivers...” . N —ANBERES )R WA,

i, A Have DISk feidl. T— AXTIE*E“&HJF
W INF SO H e — Hak$r 7 H3%, il OK
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43.3 PE3
AR LR L BB Tl SO AR AR B ORER

“Specify a location” ZA# A7 S EHEHS & 77k 17, 1k HE
“Specify a location” Jf s il; Next.

& 4-9. WINDOWS 2000 4t 5 3

Found New Hardware Wizard

Locate Driver Files o
Wwhere do you want Windows to search for driver files?

Search for driver files for the following hardware device:

@ 1USE Device

The wizard zearches for suitable drivers in itz driver databasze on your computer and in
any of the following optional search locations that you specify.

To start the gearch, click Mest. If you are searching on a floppy disk or CD-ROM drive,
inzert the floppy disk or CD before clicking Mext.

Optional search locations:

I~ CD-ROM drives
V' Specify a lacation
™ Microsoft Windows Update

< Back I Mest » I Cancel
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4.3.4 S 4

# “Copy manufacturer's files from:” 2453k P 4 A\ 5 45 BK 5l S
RIS AE N A2 R T Browse #2401 R A4k ) o 76 M 23
T, EAMEARNAZN

C.\ Program Fi | es\ MPLAB | DE\ Dri ver s2000\ | CD2_USB
XA AT DR LA R SO

e | CD2V2K. | NF

e | CD2VR2K. SYS

e | CD2V2KL. SYS

e TR A, A Next.

& 4-10: WINDOWS 2000 #5417 5 4

Found New Hardware Wizard x|

Inzert the manufacturer's installation disk into the drive oK |
== selected, and then click OK.
Cancel |

LCopy manufacturer's files from:

C:\Program Files\MPLAE IDE\Drivers2DDD\IED2_Lj
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4.3.5 LE,S5

T AN KHEHES PR ) FAERT P45 AL B R B T W& UK.
i Next 4k4:,

& 4-11: WINDOWS 2000 #4471 5 5

Found New Hardware Wizard

Driver Files Search Results o
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ 1USE Device

“Windows found a driver for this device. Ta install the driver Windows found, click Mest.

g c:program fileshmplab idehdrivers2000%cdZ_usbhicd2w2k. inf

< Back Cancel
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4.3.6 W6

T AXEHERN iZ42 78 “Microchip MPLAB ICD 2 Firmware
Loader” T &4k 3 H W iy i Prik £ 42, it Next.

& 4-12: WINDOWS 2000 FiEf 7 5 6

Found New Hardware Wizard

Driver Files Search Results o
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ 1USE Device

“Windows found a driver for this device. Ta install the driver Windows found, click Mest.

g c:program fileshmplab idehdrivers2000%cdZ_usbhicd2w2k. inf

Cancel |

B Ja N IRHERR 7 “Microchip MPLAB ICD 2 Firmware
Loader” & zedisebe, Mii Finish SR& W 2eds,

eI, MPLABICD 2 % “re-enumerate” . W] fig<s L HLER 7R ixX Fi
TEE— RGN RHE . RGN H 30 N4 W% 1l T 1)
MPLAB ICD 2 USB % J i 3K ;.
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DR BUBT AR SR A 5y AN AR, MREAE D IR 4 has il
PRI ) B 42

& 4-13: WINDOWS 2000 FiiEff[7 5 7

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> Microchip MPLAE ICD 2 Firmware Loader

Windows has finizhed installing the software for thiz device.

To close this wizard, click Finizh.

< Back Cancel
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4.4 7 WINDOWS XP T %%

441 BB

MNP USB ¥ &5 — i N Windows XP &4, 4 L6
TRAESE R RGN T AP o R n] B HH IS 15 A 15 S
JV A& B8 2 T A N B R

TEIZEEXERE I 2 5, 2~ “Found New Hardware
Wizard” XJiE#E. %EF “Install from a list or specific location
(Advanced)”, Jfsiifi Next 484244,

& 4-14: WINDOWS XP #ifiif4 145 1

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for:

USE Device

Z'\:') If your hardware came with an installation CD
<4 or floppy disk. insert it now.

Wwhat do you want the wizard to do?

' Install the software automatically [Recommended)
& Inztall from a list or specific lncation [Advanced)

Click Mest to continue.

< Back I Mest > I Cancel
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44.2 B 2

ffifs- “Search for the best driver...” ¥kt . AN&FE “Search
removable media”, F i “Include this location in the

search” . ¥|% % MPLAB IDE z:%% H gk, JFk#%
DriversXP\ICD2_USB 1 H 3. xiifi Next.

e dent fih, St XHERERE 7R,  “The software you are
installing for this hardware...has not passed Windows Logo
testing...” it Continue Anyway.

VE: WTRAE R 5 20 R e A $R BB INF B30 7%
REherE, ERLE 2, %P “Don't search. | will
choose...” Jf ffiili Next. F—ANBfHEosify i) S 425
W, Wikt “Show All Devices” Jf fiili Next.
1 “Select the device driver...” & H, fii Have
Disk fZ#l. N —AXUGHES LB Pk RE INF SCPF)
H3%. %% % MPLAB IDE %35 H3%, Ffik$
DriversXP\ICD2_USB 1 Hx. & Hx)G, i
OK ka2,
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&l 4-15: WINDOWS XP FifEff:n & 2
Found New Hardware Wizard

Please choose your search and installation oplions.

& Search for the best driver in these lacations.

Uze the check boxes below to limit or expand the default zearch, which includes local
pathz and removable media. The best driver found will be inztalled.

™ Search removable media [floppy, CO-ROM...)

¥ Imelude this lacation in the search:
IE:\Pngram Files\MPLAR IDEMDrivers<PACD2_LUSE j Browse |

7 Dor't search, | will choose the driver to install.

Chooze thiz option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware,

< Back I Mext > I Cancel
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4.4.3 STE3
Microchip MPLAB ICD 2 Firmware Loader ([ in#fefe) 23

S5ekE, ¥HIL “Completing the Found New Hardware Wizard”
XPIEHE. &7 Finish £55004¢3%, JEIF4G Firmware Client ([ 4

B .

& 4-16: WINDOWS XP Hiff 5 3

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for:

% Microchip MPLAE ICD 2 Firmware Loader

Click Finish ta close the wizard.

< Back I Finizh I Lance!
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444 SPE 4

o HPDITHES R R AL SER T IR e, JFBJE B RS0k

BT WA B%

EXAMAEHEH B J5, Found New Hardware Wizard %5 HE
UOETR, XU R %235 Microchip MPLAB ICD 2 Firmware
Client. £+ “Install from a list or specific location (Advanced)”

Jf i Next Rgksi 2.

& 4-17: WINDOWS XP Hifitif [ % 4

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for:

Microchip MPLAE [CD 2 Firmware Client

Z'\:') If your hardware came with an installation CD
~4i= or floppy disk. insert it now.

what do you want the wizard to do?

' Install the software automatically [Recommendsd)
@& Inztall from a list or specific lncation [Advanced)

Click Mest to continue.

< Back I Mest > I Cancel
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445 LE,S5

ffifx “Search for the best driver...” #ikf . ANEF “Search
removable media”, %" “Include this location in the search” .
W% 4 MPLAB IDE 3¢ H 3¢, &+ DriversXP\ICD2_USB -t
Hak. mith Next.

e dent firh, St XHEHRER B, “The software you are
installing for this hardware...has not passed Windows Logo
testing...” fiifi Continue Anyway.

& 4-18: WINDOWS XP FiiE {5 5
Found New Hardware Wizard

Please choose your search and installation options.

& Search for the best diver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

I Search removable media [floppy, CO-ROM...)

¥ Includs this lacation in the search:
IE'\ngram Files\MPLAB IDE\Drivers=PAICDZ_LISE j Browse

" Don't search. | will choose the diiver to install.

Chooge thiz option to telect the device driver from a list. ‘windows does nat guarantee that
the driver pou choose will be the best match for your hardware.

< Back I Mext > I Canicel
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4.4.6 W6

— H. Microchip MPLAB ICD 2 Firmware Client %25 5¢ 5,
“Completing the Found New Hardware Wizard” i HE<s H 3L
#ii Finish SR45 0 USB 22%%,

& 4-19: WINDOWS XP Fifg{t 15 6

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

% Microchip MPLAB ICD 2 Firmware Client

Click Finish to close the wizard.

< Back I Finish I Cance|

DS51331A_CN 5572 it © 2004 Microchip Technology Inc.




@ MPLAB® ICD 2

MICROCHIP e aki1]
FS5SE WEZH

51  HINMEERZ A b B

i T- MPLAB IDE. MPLAB ICD 2 #i1 PICmicro . /7 #L H ¥r 3 FH Hi
PR 22 RIS BT e S MPLAB ICD 2 [is4T, BIGEEM# ICD
2 ThREsE AR PR B AR .

5-1 BoR T &N, W H MPLAB ICD 2 474 FE Fif R,
R IR HR I TAEIE S . AFEIHSIX SR, DL B R BLAIE
2

K 51: MPLAB ICD 2 ZhfekE

PC to MPLAB ICD 2 MPLAB ICD 2 Target
MPLABICD2 (@) Firmware (4 to Target \ Power
Communication — PICmicro MCU 7/

In-Circuit st
In-Circuit
Debug Resources ' Debug Registers \

Debug Applicati
Executive ' p%lgggon
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5.1.1 PC 5 ICD 2 @33

XA T BRSO FERL . 0 XA IR AR, F S
%% MPLAB IDE J# ifl4fi%. it MPLAB USB Kzl 8 HE7R IE
Wizeds . & Windows i £14r #2806 i HE MY USB #54, Hil &
4E PC FIE#iZ23: T MPLAB ICD 2 355, i di | RS-232,
W fE COM IKFRHEHES, FIFO 220k, IF Hyi sk
BT R . R MPLAB ICD 2 USB K 2 70 {45 3 2% 11
USB &B4r AAT L, %5 5] MPLAB IDE %238 H 5%, 37T
\DriversXXX CfEJe (OXXX XM HEAE RS, B 98, NT Fil XP
25) o FIM IO AT IT JHTM SCHER A A N A RS IR 5l 22
BN, WERERAS IS 4 55, USB 3407,

5.1.2 ICD 2 [E -3

T A B BT A 1R [T 42 N 2. 8] MPLAB ICD 2. 538 (9 [ 42 m) 3 i
MPLAB IDE T #. &8 WA B34 MY % 54 e A Microchip [t |
HH,

145 R R AS K R 5 S RFWE LS H bx PICmicro A dl. 1B H
README 0, FRHUA <[ {41 MPLAB ICD 2 5085 & o
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5.1.3 ICD 2 #%#3)| H #% PICmicro B 5 HLKFR T

N 22 COERER:, JF HAE VPP, PGC fl PGD E¥A H'E
{55 8uas Xt ICD {55 T4t. Wik MPLAB ICD 2 (¥) VbD fl
Vss 2k VA ERE S H bR b5 A, B ANRE TAE. 24 MPLAB ICD
2 5t HAr ki (Gl Debugger>Settings XTiGHE K] Power ik
TR B, K3t Vop 45 HAsE ([X <200mA, 5V) FliX Lk
ZEph LG . I, Bl A HARHUE Vdd. MPLAB ICD 2 ¥l VoD
AR M. th HAs VoD At i) sl H s 50 5 HUAK
FEERVEIR L 44, MPLAB ICD 2 (i 4k N B 22 rh i g & 5-2
Fi7R

& 5-2: MPLAB ICD 2 FJ P4 35 2% 1 e %

H#% VoD
(3 1CD
T A
5 2 A5 1D
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i MPLAB ICD 2 763 VDD £k (ICD 4 B (156 2 A5 1D
FRAE R, BARETAE. [EH RSN, fEF 3 PGC Fl
PGD F 8T % 5¢ 42 1 M H #1 VDD 3| Vss [f) 1§ - 1638 % . VPP |
MNAER +12, +5 F1OV WP, HARER R AT I EAE . 09N
MPLAB fl )" #Lfi AT —/> MPLAB ICD 2 Bhfig )5, A fefrixsbss |-
FRUGS. TN, BT X eeek #N 4% N H e,

5.1.4 AR YRR

MPLAB ICD 2 §£7£ H k5 PICmicro ¥ J HLVDD HL*F- 4 2V £ 5.5V [z
BN TAE. HbR 240 3L | it . d4: MPLAB ICD
2 PGC F1 PGD [ 1/O 3x 8 #% & ik H bx Vob il (I

Kl 5-2).

5.1.5 HiriR G as A1

e E M AT AN ST IS S, (LR H bR 2 A 1A%,
FEAT IR X A SR s AR, i, MPLAB

ICD 2 %% H 45 PICmicro P LA Tz TR A

A AR RGeS B ATHE S, ME AT A . 5l
AT LVE —ANNREFAE LED (N, SR J54% 1 MPLAB ICD 2 (1R
ife, RS B H bR PICmicro B HLH . WiFF ICD HE 47

HARRG. W LED AWK, R g It sk A TAERIRIN .
RIS N He'’5 Hbrds 5, MPLAB ICD 2 b %

%, MPLAB & IEEHIRA . W HAR RS AlelT, WhaE

$ ICD (7 MPLAB IDE "i#% Debugger>Run J5) , 4wl
TEAT A, Al R RS EE PGC. PGD 1 VPP, B4k o4
PodiiE e i HAs RS s RN ) K, A4 MPLAB ICD 2 1]
R IR 2s A 1R .
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MRER T EME SR (& Configure>Configurations
Bits) . PG HRAM R T EREN R4 . X T dfn] DLl fd i HS
W0, XFFAMEBE / 2R A il LA RC A, X2k &
TER AW RE T 2R, Hefi T —m ARy M.
MBRE N BCE TRCEN, JFE R T IR S,
AAENEE OSC2 A A 4k ¥ w4 .

5.1.6 AR IR TS

Wt BT 5 H AR 48 T R SR LED PRI Bl i it
AL RS 2 H AR A h 77, #% MPLAB ICD 2 ke'5 215 1
ffie MPLAB ICD 2 &7ELEE JG BATRK: Dh RSk A H Ax
PICmicro ¥ HLH (K8 /& 75 5 MPLAB FE 74t s v () £ AH T
i, Al LLTF5hiE+: Programmer>Verify 5%} H A% PICmicro B
LAt 2% N 28 5 MPLAB IDE WAR 31T LE 8.t 5 H b5
PICmicro ¥/ #l AVDD 1 AVSS, {1 IERIER:, X R
NS YR (VD) FIHL (Vss) MIiE. PEANE RIiES % %
PRIEE T A X PR 2 AP AE AR L TP AT o] — AR 158z,
MPLAB ICD 2 ¥ AfE L1E. #fiff Low Voltage Programming (i
M 4w A ) 4% 1 (Config>Configuration Bits...) .

5.1.7 PRPAT IR TR

7E MPLAB IDE H{{i 1] Debugger>Program YjgER, H ~#4
WRPATFESF,  HAx PICmicro 5 HLH 7 2 R 75 A7 20 4t 1l
feo RIS, MR J2iEid Debugger 32 A& Programmer
SEHGRE (PR Program) o 24 M\ Programmer S5 4u FEIN  (£F
251 MPLAB ICD 2 fE ARSI, A ORI BATREF,
HAELL R P A sl A5k
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i1t & F Config>Configuration Bits... W2 EAERE, T LIHIE
MPLAB J& 43 F IR HATE . W “Background Debug
Ua &R 7 ik fline, ARG, B NI BUTRE
o

5.1.8 FEL AR AT A3

WRAE R S 24 E 2 BT, ©4F MPLAB 1) MPLAB ICD 2 X i HE i
e TR ThAE . WL E Config> Configuration Bits... ¥ i%HE,
AU ATE S R AE A e 5 i e . Anfi “Background
Debug” WIATIN A “Aflife” o 4mfeEN A Debugger SN A j&
Programmer 31T .

5.1.9 FELG A BRI

TEAEEH Wb A B A R W BAR 7 fea% . AR 8 MPLAB
ICD 2 & B (1) 88030 23 A7 S R P A7 it 25 ) o A SRATHT xxxxxi . 1 kr
BERRA SO CetE& L ‘i i) . IBARAFE LB T i
PR S, A WXL BRI bRl A PR B, KA REAE N ] TP A
o B RS, AR CBLOCK 5t EQU I T-4%
EIAEAE, TR 8 MPLAB ICD 2 5B 25 /i s . WRAE e
T “code protect (fUHfR4") ” B “table read protect (Fi%
PRy 7, WG T VMIEEEAT, Bk Ga %A i & A e E ok
BRI, RS AGE TAE. a0 Al s o i sl
CALL FAST #54, MPLAB ICD 2 1}l T 5% 7 Hekk, HI SV BAHEMN
g b b AR P Ek CALL FAST Zhfig iEfiithiB i .
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MICROCHIP e aki1]
B 6= HMFM

6.1 H W&

AT YU R L 1)

6.1.1 A2l R G L sl ke e 2k 2

6.1.2 Wil AT ICD #psk?

6.1.3 i %) MPLAB ICD 2. JRILTEI% /5 4 M2

6.1.4 ICD 2 1% “Target not in debug mode error.” , X &4
2

6.1.5 MPLAB ICD 28 Ffll—/MIC LIS 17 11 H AR asfF— i TAEm 2

6.1.6 MPLAB ICD 2 Y FHIKHL T 4afe (LVP) 15?2

6.1.7 M ARLEMEHAMHL (PLL) k%247 4?2 MPLAB
ICD 2 #liEEiz

6.1.8 MR Rny, N ARA RIS, R IR AR AEIKS) ST
Eiﬁ?ﬁ%%ﬂﬁﬂ‘], I HIAEDK S 1) T PR 1) T IR S

6.1.9 FLAE1H |l MPLAB ICD 2 SZi A s {47 2

6.1.10 MPLAB ICD 2 i 4b PR A% vHE K545 2

6.1.11 M4 I MILf EEDATA X N3] 74511 ?

6.1.12 Jfl4 “Erase All Before Programming” K3 T ?

6.1.13 RAFLFREAAEAE A T3 MPLAB ICD 2 1% R, M Port

B mi# GPIO #4715 ?

© 2004 Microchip Technology Inc. DS51331A_CN 5579 it



MPLAB® ICD 2 F /1555

6.1.14 fEF D HATIY, N2 A A BT AN IR ?

6.1.15 41§ | PIC12F629/675 1 PIC16F630/676 I}, Jfl4<s
A A R R 2

6.1.16 2 fF By FI {55 LED N4R?

6.1.17 MPLAB ICD 2 #1[f] “Self Test” il AafEH?

6.1.18 i1k RETFI E 54 kA H st e g iy, 4 W
STATUS Fl1 BSR @i f7-#s I S50 ?

6.1.19 M FAE R I GA A B E AN A, i ae LA
Hihk 0001, T ANkl 00002

6.1.20 M fh2 FRIBHEAE filh o s COHE R 1 £RqE 2

6.1.21 BB HATAID N, RIKE 28I T, (B4 IR E I
W PR AT ?

6.1.1 W: o114 Zeh) ARG FETAE T I ?

% I 5, WkEieWihpTid, K& PGC. PGD il VPP i
LU, Wik #fR HFR PICmicro ML HLE L. Wi
H#x PICmicro 5.4 HLA AVSS F1 AVPP 51|, il ixebs|JHi4s
IERfIERE .

6.1.2 W: 4 EFZEICD L2

% KT MPLAB ICD 2 SIS A as 1, RAE 2 ik 5
WRARBE, BAREAT Al B X s 8k . WA, X T 8 A5
FI8stE, 6 /N 10 5k 3ANKIE L. Wik, A2 THE kI
4 (bond-out) PICmicro B HL, XA 5 HLAE I — ANz
SR FOX SR 5 | g2 F, X AETSREAE H bR A BT f 51
. 45 (bond-out) PICmicro F AL fE il g | 5
MPLAB ICD 2 #11.
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SRR 52 AT LA MPLAB ICD 2 JFRAGS B a1 ol s
S, T, HHMTEL I, AR HAE H AR TR
—/NICD 2 &R e, BB AN (bond-out) PICmicro ¥ fy
Hl. X%4h4 (bond-out) PICmicro H. 4 HIZSL T E 285
RECFFZ PP as . 75 ICD #He Sk AR AT BhE R E 5 F, B
I RAT 2 AHUCAD o X SUA T | RS A n) 308 5k 3 ) 4 P o
i 2%, B 7E H AR FJRCE — ICD 2 34 b i e K IE H X e g%
{7y VPP, PGC HI PGD, kXA MPLAB ICD 2 %if%.

6.1.3 W: FEESEFMPLAB ICD 2, BHZZEZ
w2

%: MPLAB ICD 2 [FJHLJEAT 5% T2 53X 4~ LED i e,
e s, WAE &R T USB, M al RE TR L.
PC 1 RS-232 [/ fg MPLAB ICD 2 #4tHiJi, Ait USB Hnf
Plo V1AL USB 428 ANREPL UL L o TE ST 25 iy 10 b 2
R, EHEMELHE. USB IKahz3E EMN? 7 Windows & 44 &
HPEESXUEAE (il 6-1 i) W% AT LI £ MPLAB ICD 2 1)
USB JX3)j. —4& USB fR ¥ AN RELRIEFL M) USB 1 &4 ik i
i X segE 2R 22, 5 254F MPLAB ICD 2 E3—ANHLE,

& 6-1: REABHEHERE

Prcetss | Reben | Pemoe | P |

Cuue
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6.1.4 /il: ICD 2 g/ “Target not in debug mode
error.” X214 A ?

% WHIX Y] MPLAB ICD 2 ANREFIR ST R P . HGeiE
it i%#¢ Debugger>Program %5, XfH ;' M () H 4% PICmicro
ORI RS, SRR BEAPAT R . T R R P AR
PATRE AR, 1 H AR I el BYg o) . SR RCE AL, #ifk
“Background Debug” fifift. & Config>Configuration Bits...,
WORE T I, AR LR B G, I HARG & B8 IE#

6.1.5 iW]: MPLAB ICD 2 GERTI—MEHESZITHI B #r#s
H—E T Eg?

% JEf. HZEEHAFS PICmicro HL R WIS FHIG L HIZAT, &t BELE
VDD (£ 24 2V 1M Fig4r. £ MPLAB ICD 2 % / it 2%
PSR T RS . XS [ S R g H AR

VoD fitHi. %54h, MPLAB ICD 2 23kl H AR 28 E i TAE L, Jf
A M R B LT RSk AR BRAG L S B4, BT A1) FLASH #2BR%
Hik. £ MPLAB ICD 2 ff] “Settings” XJiftEr, VDD fFHik#EN
“From Target” , Jf H7E HAnb_EEA— AN H TR IE1T.

6.1.6 i]: MPLAB ICD 2 Z#/EH/E47E (LVP) i3 ?

% AR HIXFEANER IR Y H bRas 1217 R H )k VoD 1,
MPLAB ICD 2 ANREIES TAE. HAERNENE Vee g ik
MR +12V,
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6.1.7 W G4 BHEIEGNH (PLL) IRG#HTH
18 ? MPLAB ICD 2 ###.

2. X2 PICmicro S HLETE SR F) . £EX PLL PR35 % I HC & A7

Yo, IR T EWIAR S MR H AR e R B IXEAA,

H#x PICmicro ¥ A ALK A B &1 BA B Er, RO ANGE T

fE. FFE, RAEDIHT PLL AR, WREE W EIER,

BT e LB AT, EBA 1 PLL.

6.1.8 . ZEELHLLENT, L BBy, BIE
B EEF R AT EREN], H AR
o] ] T IEBIHI AT AT ?
e XA B DU AR e B IKBh e m S, R AR
EFE “Add New Hardware CASIBHAE{E) ” o 7 RS R B hdiff:
JG, EFE “No, the device isn't in the list.” , #RJ51%EF: “No, |
want to select the hardware from a list.” , Fi%&$ “Universal
Serial Bus Controller,” . 413l “Have Disk...” #&4, #EAIK
BAEYE, IR IEAI RS .
6.1.9 W: ZEEE/H MPLAB ICD 2 SB[ fCAG{RE1/15 ?
e AE. AU LRYT, R e R A g TP AT A DX ) K AR
ZUikg MPLAB ICD 2 IE% LAE. *44#H MPLAB ICD 2 ifi{h,

ANEAFHUEATA R BRSO/ L B B A . e S S kAT
PRI, W LB AT % MPLAB ICD 2, nf A REAR I LR
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6.1.10 [5l: MPLAB ICD 2 47/ 4t BEfS S #E 7

2 JEABIAFEN . EEERR. GRRERUER, FP AR
PICmicro . A WL T4 HE B AT AT {5 &8 %% MPLAB ICD 2 52
FEARAT o AN TF BRI JE R AR X L5

6.1.11  [8l: G4 BEHUFZEH EEDATA X A7ZE T #iRHT
15 ?

Z. MPLAB ICD 2 fit Hf£i2H EEDATA X, AT ZHAT

EECON 17283k ) TABLRD 454 /%51, MPLAB 1 ] it 22 v

IS TR BACRS o 2 HUDPATACI I, V6 G e 13
H4li A MPLAB ICD 2 132 EEDATA [X I i) K 4] ) 4t o

6.1.12 [0: /4 “Erase All Before Programming”
KT ?

B AE - LUBEHNN FLASH g3fF, SRSk ZORARAIL MR P A7
fifi s DX 4% bank e X T IXLEERE, ARG R T L IHERR T
FAAE A o

6.1.13  [Al: RHFEFEENFEFHEA T# MPLAB ICD 2 /15
A F, M Port B 5% GPIO #1515 ?

% BN, MAELRTIBEMTRERT, PGC Al PGD & 24 MPLAB
ICD 2 fiH, JFHM PORT B #4715 i H FAVE A3 T4

RN PGC Fl PGD it B A 1E A, 10 HLS BIX > 51

(B A 205 . W4, Witk Port B HLSEAS L gk 1 B, PGC Fil
PGD L[5 5 A RE =L T
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iR

6.1.14  Jal: HEIEHITH, ERZEGTABITPIER?

2 XA HAEL IR AR B S 2 — . B TR 2B bR AE IR

PATRE P HIZEAT, ERRPATREPISAT I, RO il S R

Fehil, e st a4k sz,

6.1.15 Wk ZE4FHH PIC12F629/675 2 PIC16F630/676 £/,
K4 &7 BRI R ?

2. AE{EH MPLAB ICD 2 id firb, ix4e3e 1) GP1/RA1 5] A

fewkhrm. 20 MPLAB ICD 2 Header (DS51292) 4%, 345
B2 T e g R ICD 2 fs L.

6.1.16  [1: - ALEHIFAN /55 LED WAE?

2 XA e R HFR - MPLAB ICD 2 Y& B4 i (1 34 I ) T

(SELEMRD - STNHERRETA K, MPLABICD 2 IE

FERM . IR B H AR AR gy = T

« EHINLRI) Power #l Busy 75 LED  CHLJE AT REARCHT 1) «

« BT K “Self Test”, #r#k “MCLR=VPP” LffJ/Neist
Cirfg Hee Mk T e dh & amid) o

o {EF HERS AL B IS L, AT R R, 511
(VPP) I 7-8V IHLEARAE T s

R, WUR HARREEL T A ), MPLAB ICD 2 H {57 L2

%Mﬂ%ﬁ%iﬁmﬁz% o MHFBUIERIIELN, TG B IE RIS
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6.1.17 |a]: MPLAB ICD 2 747 “Self Test” & {14 1F
H?
% “Self Test” 4441 B T#i2 MPLAB ICD 2 #ibk ik H bricid
FEI0 n)
H#r VDD
WREFET  “Power from ICD2”, A B MPLAB ICD 2 $24t11)
VDD (X 5V) . WREFET “Power from target” , MK H bz
B4R VDD (2 £ 6V) .
Pass/Fail #4:
00 = Pass VDD 7EFE & 3 A
01 =Minerror VDD {&T-45 & 13 FH
80 = Max error /DD & T-45 % (I35
R FRTE Advanced XTiFHES “Power” ¥ EANIER, B Hix
BH) VDD R T /AR T RUE(E

L VPP

PATE R FE b i MPLAB ICD 2 #24/t45 H kbl VPP/MCLR 751 i
HgmfEmE (VPP) .

Pass/Fail #3:

00 = Pass VPP 7EF & 75 P

01=Minerror VPP T-45 & M35

80 =Max error VPP & 5 E M TEH

AR R B H AR VPP/MCLR 5 I AN E i o

MCLR=Gnd

Wik MPLAB ICD 2 S A7 HbrEFpL, $Etkth i 145 B A VPP/
MCLR 5| JEIf

Pass/Fail #4:

00 = Pass H F P AT LA A H bR VPPIMCLR 51
80 = Max error i {1 *F-%} T H A% VPP/MCLR 511K &5
HHLESRE ] VPP/MCLR 5L AN IF 1 o
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iR

MCLR=VDD

MWARIEH TA/E (1 ‘Run’ ) 1/, MPLAB ICD 2 #24it VDD %4 H
¥5 VPPIMCLR 5|11 fig

Pass/Fail #5-

00 = Pass VDD T {24t4 H bx VPP/MCLR 711

01 =Minerror  vpp %} F H#x VPP/MCLR 5| AAK

80 = Max error  vpD T H 4% VPP/IMCLR 7|k

H LA R BHLE Advanced XTHEHEH “Power” & ANIEHI, i
Hxft voD = T /AR TR e

MCLR=VPP

TR AE S RS 2 H MPLAB ICD 2 424}t VPP 45 H 4% VPP/MCLR 5|
IR

Pass/Fail #4:

00 = Pass VPP T HE{E4S H % VPPIMCLR 5|
01=Minerror  vpp %} H kx VPP/MCLR 7| AR

80 =Max error  vpp %} J- H kx VPP/MCLR 7| A &

AR W] VPPIMCLR & | B8 A IE /o

6.1.18  [0l: L RETFI E 78K B AR LRIE,
14 W, STATUS #IBSR #FF#HEEH
7

e R h TR CALL FAST (5% %7 47 75 4 MPLAB

ICD 2§/ T . XU 7% MPLAB ICD 2 #4EM % YR . 10 5t

MRELE CALL FAST 7R, B el RETURN FAST &k

RETFI E {841 T 5 13 Ar s st e b Wil &5 F2 P i, K4

HA T ) R0
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6.1.19  [u: LRAEF/FHIEIEA, ERE— Ik, 91t
4 EfE IFEHGE 0001, AL 0000 ?

#%: MPLAB ICD 2 7EWr fiJ5 454 LEMT . IXERE W E T W
(1) itk 0000 Ak Fe AW AT, B e RILKST, FE ik
A tein bl 0001, W T EAE AR (1 25— Sk FR A b
125, A1 25 Hidik 0000 4bdE AN —4¢ NOP 54

6.1.20  [W: YffABAIIHEIF A CHERATE?

%: MPLAB IDE [F7E 2 nBAAAitos (. 2 onas ik B sLpr
i, D5Z54# ] MPLAB ICD 2 HE47— IR B 84

6.1.21  [d: FLHITICII, Behichtadgn 7, EXff
KB ERT 55 F BTIRF FE /7R B HAT?

e HULPATI, FELIIRER AN SLVF PICmicro f A LA Y H T .

R AV, AT SN N, I8 A OGP TRE L R

FEF WIS RE P 4R . ZEIAP T, N AT BT IR 55 R 77

W /U HFIEAT, JXREAE 2 A AT BT R
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MICROCHIP H ey

A

R e e 20
AVAA ... ————— 9,77
AV SS e 9,77
B

PR TZZUEL e e 16
TR 48
SRR 28
A T e 17
T T e e 78
C

T ILTETEE e 79
CALL FAST ettt 87
D

AR LRI et 78, 83
L L TSR 88
(35 S RO 79, 82
B ettt et e et e e e eae e e e e 10
B T et e e e et e s 76, 81
L L e e e aaan e 10
e R e 85, 88
SERT T ERFIEHE oo 37
BT E s B e 44
E

Erase all before Program ... 41, 84
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G
G oo e, 87
B T I E e 34
TR, T et 43
3 OSSR 74
BB T T et 73
GPAIRAT et 85
(€1 =1 [ TSRS RRRRRRRRON 79, 84
H
T, 4 TSRS USSR TR RR USRS RRRSIN 22
T e e e —————————— 8
L e e 22
I
ICD

B ettt 7

L2 RSSO 80
LCD 2 e e, 74
(o3 == (o] o PSR URRSRN 6
(01T = SRS U R 12,17
INEEINEE P oo 1
J
PN Y S I o L USROS 42
BB oottt 84, 88
K
= 1 SRR 12
e R R 1 ) RS UR 2
BB T BT e e 78
L
E%

LCD 2 e 7
27 4 TR TSRS R USRS 22,33
LED TR ettt ettt 85
LV P e 79, 82
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R LTHLZ oo 12
Microchip Internet PRI .......ccooeiiiiiiiee e 1
modular interface cable ... 7
MPASM T B oot 35
MPLAB ICD 2 ZHEE oo 31
MPLAB ICD 2 L] A oot 5
N

WEEZEMHLES, MPLAB ICD 2 .o, 75
P

B T T ettt ettt e e e e e e e ————————aaaaaaaan 12, 39
P G e 9, 80
PG e 9, 80
PICABFAB2 ...ttt 31
PICDEM 2 PIUS JEZRHT .o 31
PO B e e 79, 84
Program #£3i~, MPLAB ICD 2 BEAHFHE .o, 40
R

N B e e 19
RETFIE ..o e e e e e e e e e e e enaeeees 87
RETURN FAST oo 87
R 232 e 19
S

B B e e 10
A 5 1 1= SRR 39
PEEIRFEFNIRIETT e 39
B T BT B e e 44
PEEIRIEAE e 32
D T et et et 40
ST [ =T SRR 86
T

T2 oo e 27, 44
R v = OO TP UUUPRRRPRRTRRON 22
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ST RENe 7 A 1) o USRS 15, 77, 82
B R o RS RR USRS 78
AR
C R =y ) SR USR S 13
R e, 12
R T R ettt 78
LU Y= 1= 1 o KT RUPT PR 43
N v (SRR 49
u
(1] = TSRS 19
T T e, 74
L USSR 81
B e 81
USB g T e 53
\'}
(V< s USSR 9
w
D I et et e e e e e e e ——————aaaaaaaan 1
T RSOSSN 87
WWALCH B 0 oo ettt e e et e e e e e 46
WiINAOWS T8 25 B e, 81
X
B, MPLAB ICD 2 oo 19
BUrE R o 1B A By v SRR 33
Y
T oottt ettt ettt ettt 41
20 MPLAB ICD 2 1EH LAEMIHLEE oo 10
1 S URURUSRRRRI 78
z
s Ry = USSP 17
e 7E T = v USSR 76
FRANFUIEZN ettt ettt ettt 83
T ettt ettt ettt 84, 87
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FEHEIML o 17
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4 ik
www.microchip.com
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