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l.  Théng sé ky thuat

KHT User Manual

-Tén thiét bi: KHT-Temperature measuring and control system, hé thdng diéu

khién va do lwong nhiét do.

-Dién ap st dung: AC 100V-240V, 50-60Hz.
-Ng0 vao: 5 kénh nhiét dé tw -40°C dén +100°C.

-Ng0 ra: 8 kénh ngo ra AC 220V 16A.
-Chuén giao tiép may tinh : USB
ll.  Hwéng dan cai dat

=% Chay file PL-2303 Driver Installer.exe dé cai dat driver.

4+ Két nbi thiét bi v&i may tinh qua cap USB2.0 di kém thiét bi. Chon thdng sb

cbng két ndi may tinh nhu sau:

Chon Prolific USB-to-Serial Comm Port & Port(COM&LPT) twr Control

Pannel / System / Hardware / Device manager

+- 7 Moritars

+ - E8 Metwork adapters

+ \> Personal identification devices

-1 Ports (COM & LPT)

: r;’f Bluetooth Cormrmunications Port (COR4)
j b r;’f Prolific LISB-to-Serial Carnm Pork (COM3)
+ - Processars
+ ;-, Secure Digikal host controllers

+- % sound, video and game controllers

olific USB-to-Serial Comm

ort (COM3) Properties

Eienen::n_u Part Settings |-Driver | Details|

Bits per second: | gk

Diata bits: |8 v|
Parity: |N0ne v|
Stop bits: |1 v|
Flow contral: |N0ne V|
[ Advanced... ] [Hestore Defaults ]
[ oK. ] [ Cancel |
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Chon tab Port Settings, khai bao thong sb Bits per second: 115200, va
nhan chon Advanced.

Usze FIFD buffers [requires 16550 compatible LART)

Select lower settings to camect connection problems.
Cancel
Select higher zettings for faster performance.
Receive Buffer: Low (1] J High(14]  [14)
Transmit Buffer. Low (1) J High 18] (18]

COM Port Mumber: | CORM3 v

Com Port Numper chon COM3, va nhan ok.
=% Copy file MSCOMMS32.0CX vao thw muc C:\Windows\System32

4+ Chay file Temperature Measuring System Install.exe dé setup cai dat
chwong trinh.

4 Chay chwong trinh phan mém da cai dat.

1 B

I WinAvR-20090313 v
€) Help and Support 7 Atmel AvR Tools .
7 R I Install wizard 3
@ Log OFf USER. .. ¥ Temperature Measuring Systemk
: @ Turn OFf Computer... English (U5 |

TEMPERATURE MEASUREING SYSTEM

TEMF1 TEMPZ TEMF3} TEMP4 TEMFP3
[ 3261 pec| 3101 Bec[ 3101 Pec[ 3159 Bec [ 3159 BeC

Website: www.kht.com.vn 16-10-2009 Page 3 of 26
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% Revision History

Revision Date Description Author
Rev 1.0 3-12-2009 Preliminary KHT
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1. GIOI THIEU

KHT User Manual

KIT thi nghiém ATMEGA32 la mét s&n phdm cta KHT Lab.

Bao gébm cac module tich hop trén board hé tro nhirng ngoai vi co ban nhét trén chip
ATMEGAS32, phu hop cho cac ddi twong dang & bwédc dau lam quen voi vi diéu khién ho
AVR cua ATMEL.

Hb tro' cac ngd 10 mé rong danh cho muc dich 1ap trinh ngoai vi nang cao.

Céc thanh phan trén board dugc thiét ké, sap xép, bb tri va tinh chinh nham muyc dich “cam
- chay”, tiét kiém tdi da thoi gian thiét 1ap board nhwng van dam bao tinh linh hoat, da muc
dich.

Thiét ké chéc chan, c6 d6 bén va yéu cau thAm mi cao.

@ '
\mltnsr L
I |l

L

EN PORT P17

11 ATHEBA32

YT

5 KHATMEGASZ DEVE
REBET Never stop thinking ! T T e AR

YOUMB SCIENTIST LA Ver: KHT_DB_M32- V1.0
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2. TINH NANG

KIT thi nghiém ATMEGA32 hé trer nhirng tinh nang nhw sau:
- Khbi cac ngd I/O théng dung:
32 ngd Output v&i LEDs (high active).
32 ngd Input véi nat nhan (configurable sensitive level).
4 LED 7 doan.
1 TEXT LCD 16*2.
1 coi Buzze.
32 ngd 10 nay ciing dwgc ndi ra 10 mé rong cda board.
DC:
1 cdm bién nhiét d6 LM35 ho&c DS1820 (Option).
1 bién tr& xoay potentiometer.
truyén thong UART:
0 Tich hgp RS232 transceiver (CMOS < TTL).
0 Hb trg ngd mé réng cho card chuyén USB < RS232.
0 Hé tro ngd mé réng cho module RF.
- Khéi RTC:
0 S dung thach anh 32K cung cép clock cho bé dao ddng dinh thoi gian thure.
- Khéi programming va debug port:
o Hb trg 1 ngd ISP tiéu chuan.
o Hb trg 1 ngd JTAG dé debug onchip.
- Khéi nguén:
0 S dung bd adapter roi (di kém) hodc lay nguén tir card chuyén USB <> RS232.

1
~
>0
O
O 0O 77000 O0o0OO0oOOo
>

- Kh

(_)>
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3. SO DO TONG QUAT KHOI CHU'C NANG

KHT User Manual

LM35 or DS1820 (Opt.) e—

Power Supply e——

Thermo sensor

(A/D)

Buzze o—

—e TEXT LCD 16*2
7-SEG LED

—= Potentiometer
(A/D)

-

r
+5V7

LEDT LEDZ LEDOL LEDD

R35232 a
Communication

Mg g gl [Tl

b

EXTERNAL HODULE
TD RS232

>

I'xlrﬁl

i
e

JTAG port for
debug onchip

Standard ISP port for
programming chip

32 GPIOs with LEDs

RTC clock

LA ]
Vers KHT 18 H32 Yi.0

@)

’
i

CHE]

3
t
:
H

(]

»
g
Y
-
»
e
5

(o]t [e]ifeli

a
.

rE§ n}ZI;PiE;};E!_DP Esm.Nn:T.unmEtgt_.:nn

.Eam v

Wabeibe: wiw. kbt

¢

ATMEGA32 o——

IO expansion port e——

32 GPIOs with buttons
(configurable active level)

Website: www.kht.com.vn
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Thermo sensor
LM35 or DS1820 (Opt.)
(A/D)
Power Supply

“l'!ll!-l-lll’l!!. 1

RS232
Communication

— 4

| exrenua MODULE
USE TD RB232)

®
JTAB_ICISP

X7 P*ﬁ.T..E',

voums SCLENTINT Lag  Ver: EN

JTAG port for
debug onchip

Standard ISP port for 32 GPIOs with LEDs

KHT User Manual

———= TEXT LCD 16*2
7-SEG LED

Potentiometer
(A/D)

—)

Sy
oON P

i

93" uEVE

'np thinking

Email: support@kht.com.sn| &)
webnites wew. kht.com.n

32 GPIOs with buttons
(configurable active level)

programming chip RTC clock
IO expansion port
ATMEGA32
Website: www.kht.com.vn 16-10-2009 Page 8 of 26

Email: support@kht.com.vn



KHT ANO0000001

KHT User Manual

4. HWONG DAN SU DUNG KIT THi NGHIEM ATMEGA32

4.1. Khéi nguén
So doé nguyén ly

J16
FP1

6
~ ] - g
2

PWR_JACK C15 TXD_USB 3
104:[ RXD_ _USB RO USB 2]

1]

USB TO 232

Ji7

i
._og 'Il

POWER SUPPLY NI i
lﬂgjé 330R BV OUT =

D34

VZ4

Hwéng dan siv dung

Ngudn cung cp lay tir adapter roi bén ngoai thong qua jack ghim ngudn, khuyén céo nén s dung adapter co gia tri dinh
murc ngd ra 12V (AC hogc DC) — 1A. Jumper chon nguon (JP19) khi d6 phai dwgc dong vi tri 1-2, ddng thoi cong tac
nguon chinh bat sang vi tri ON.

Ngoai ra, ngudn con co thé dworc cung cap thdng qua card chuyén USB <> RS232, khi d6, JP19 phai déng & 2-3 va cong
tac ngudn chinh bat sang vi tri ON.

Power mode JP19
T adapter roi 1-2 dong
Tl card chuyén USB <> RS232 2-3 dong

Khéi ngudn ciing cung cap sén cac diém l4y ngudn mé réng cho cac muc dich khac.

Website: www.kht.com.vn 16-10-2009 Page 9 of 26
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Power Supply
Jack ghim nguén =

—— — —

———= Cong tac ngudn chinh

PWR SWITCH

s Jumper chon ngudn JP19
MODULE
c21

* Power LED

= Diém cép ngudn m& réng

Website: www.kht.com.vn 16-10-2009 Page 10 of 26
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4.2. Khéi 10 vé&i 32 ngd output LEDs
So doé nguyén ly

(=
o
e
o1

(=

o

s

o

JP13 JP14
1 2

1 2
RN6 L RN7 L RN8 - <1 RNS _l_lE_iL
1 = 1 = 1 = 1 =
2 D2 PAO 2 D3 PBO 3 D4 PCO 2 D1 PDO
I 3 © 3 173 3 % PD1
= ¢ PAL s > PB1 S PC1 1 <
2 Lot PA2 2 “1 PB2 5 V2% ¢ pC2 2 # PD2
> >2 PA3 3 2t PB3 g | & pC3 7—| 2% PD3
g et PA4 g . PB4 8 4 PC4 g Lot PD4
5% PA5 05 PB5 9 55 PC5 5% PD5
554 PAB 55 PB6 55 PC6 6 a0 55! PD6
330 S PA7 330 o PB7 830 5 PC7._7 s PD7
w w V74 174

LEDS
Hwéng dan st dung

32 LEDs dwoc lai tryece tiép tir 32 ngd 10, tich cwe mire cao (high active) va c6 thé kich hoat/cdm tirng port (8 LEDs) mét
cach riéng ré nhau nh& vao céac jumper ENABLE/DISABLE LED output tir JP13 > JP16.

JP13 [ IP22
ENABLELED 1+ [ |1 32 LEDS
cho PORT A 2 BRRBUTE: 0 o e Z

[8 8 : ot
SO OO

e OO OO ro

ENABLE LED »#——o 2 ENABLE LED
cho PORT B zr" [© @ @ | cho PORT C

@@09

I P & [ |

185 @ @ ) L
FB.7 FC.7
32 GPIOs with LEDs
Website: www.kht.com.vn 16-10-2009 Page 11 of 26
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™

=]
>
Q
=]

4.3. Khéi 10 vé&i 32 ngd input phim
So doé nguyén ly

SW7 Sws Swe M PDO
- —1_ -
5o+ PAO g PBO o PCO 5T o1
r L [ o
ngl gWQ ngOO gWB oD1
-l — 2o
¢«—O PA1 «——0O0 PB1 [ S—CY Oj—PCl +—O oj—
d u_g < n_g o)
gW15 W13 gW14o W12 oD2
¢«—O PA2 +—oO0 | pPB2 +—o0 oj—PCZ +—O oj—
d u_g < n_g fo)
ngQ W17 ngBO W16 603
-l — 1 -
¢«—O PA3 «——O PB3 [ S—CY oj—PCS +—O oj—
q u_g < n_g fo)
gWZS W21 gWZZO W20 ob4
¢«—O PA4 +—oO0 | PB4 +—o0 oj—PC4 «—O oj—
< L O
Q3 1 8wad T 8wad® Q2
—ri —_1 -
«——O PAS ¢«——O PBS ¢——O oj—PC":’ «—O oj—PD":’
< [ O
Qs 1 8wss T 8wsd Q33 .
—ri_ —_1 i -
+—0 | PAG +—0 | PB6 +— 5 ¢ oj—PCG_G +—>o ! oj—PD
q L O
Qyad T 8ws T 8wa Q36
—ri_ —_1 -
L5 PA7 L 55 PB7 L 555 PC7 7 | oj—Pm
: I:I: |:|: —_—
+— 0 +—o0 +— 0 o +—o0 o
5V
-
JP9
2

.|| 3

Hwéng dan st dung
32 phim nhan dwoc dwa thang vao 32 ngd 10 v&i mie tich cwe c6 thé hiéu chinh dwoc (hiflow) théng qua jumper chon
JP9.

Mrc tich cwe ciia phim nhan JP9
HIGH 1-2 déng
LOW 2-3 dong
Website: www.kht.com.vn 16-10-2009 Page 12 of 26
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JP9
Chon mirc tich cyrc &——
cho phim nhan

32 BUTTONS =2
S

O —— — D= — ;. — )
1= o o ol |
I FA. FE.C FC.0 FD .0 |
11 o o ol |
I FA.1 PE.1 PC.1 FD.1 |
| o o o ol
PA.Z FPE.Z PC.2 FD.Z |
| o o o 0 |
I FA.3 FB.3 FC.3 PD.3 |
o o o 0 |
I PA.4 FE.4 PC.4 PD.4
|lo o o ol !
l FA.5 PB.5 PC.5 FD.5 |
|lo o o ol
I PA.& PE.& PC.& PD.& |
1[© e s ol

)

32 GPIOs with buttons
(configurable active level)

Website: www.kht.com.vn 16-10-2009 Page 13 of 26
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4.4. Khoi IO véi LED 7 doan
So do nguyén ly
Sw2 J11
PBO — 7. DIso
PBL —— *—DIs1
PB2 MEDIEYY B o
PB3 — DIS3/ 2 a
—T— .- (a)]
Sw DIp-4 8 HEADER
R6 1K
sw3 114 us
PAO — T 10330 A A 10 =
PAL — * %0 B B 8 A
PAZ — ° 0 C c 6 |B
PA3 ::I':':' ° @o D D 1]|C
PA4 —_ N WO E E 3|D
22 == e RAR T ¢
PAG — N Wo G G 5 (F;
iy
PA7 o RIXZR0 DAY/ DP op
SW DIP-8 g HEADER LED7.1

Hwéng dan st dung

Toan b port A dwoc ndi véi port ma LED 7 doan théng qua switch SW3 va 1 phan port B tham gia quét LED 7 doan
thdng qua switch SW2.

KHT User Manual

7 SEGMENT LEDS

Website: www.kht.com.vn
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7-SEG LED &———
— e — — — — —
I"'-LEM LED2 LED1 LEDO |
1GIGAGION
| o & e __w
10 mé& rdng
quét LED 7 doan
RI33IZ2322E22
“"N2S OPGFEDCBA
4| & |1 E| * 1|1 Py 10 mé rdng
I11 J14 giai ma LED 7 doan
———= Switch SW3
ENABLE Port A
giai ma LED 7 doan
‘= Switch SW2
ENABLE Port B
quet LED 7 doan
Website: www.kht.com.vn 16-10-2009 Page 15 of 26
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4.5. Khoéi IO vé&i TEXT LCD 16*2
So doé nguyén ly

R24

A564 A

PD3

PD2

PD7

PD6

PD5

PD4

8 HEADERSW DIP-8

1

u4
LCD 1602A

Hwéng dan st dung
1 phan port D tham gia |4 TEXT LCD théng qua switch SW1.

KHT User Manual
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FEl

—= VR chinh contrast

— TEXT LCD 16*2

KHT User Manual

| = =
|LCD16x2 "1
: | - —‘ —

)

[

OFFBEL ENRS D7 D& DS L4

aE{|

CONTRAGBT LC

Switch SW1
ENABLE port D
lai TEXT LCD

L

1O mé réng port
diéu khién LCD

Website: www.kht.c

om.vn

Email: support@kht
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4.6. Ngo output vé&i loa buzze

So doé nguyén ly

PD7

5v

P22 R21

Hwéng dan st dung

|

1k2

Pin 7 cta port D dwoc ndi véi ngd khién loa buzz théng qua jumper JP22

Buzze

o

I I RZ1
JP22 S T —
1
ENA |BUZZ
—— JP22
ENABLE PD7

khién loa buzz

KHT User Manual
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4.7. Khéi ADC vé&i LM35 (hoac DS1820) va bién tré xoay potentiometer
So doé nguyén ly

J2 R1
3
R2 JP24 1K
pAD 2 JP23 1 TJ 2 1 PA1 J3

r—
10K 1 | = 3 P25
2 2 1 PA2
T
= L

DS1820 —

|

Hwéng dan st dung
Bién tr& xoay potentiometer va 2 cadm bién nhiét d6 LM35, DS1820 lan luot ndi véi 3 kénh ngd vao bd chuyén ddi ADCO,
ADC1 va ADC2 thdng qua cac jumper JP23, JP24 va JP25.

Thermo sensor

LM35 or DS1820 (Opt.) ——= Potentiometer
(WD) (AD)
— e— —
i
O)8 3 |
= | |
JP25 I
ENABLE DS1820 Jrzs_ O I I
el | |
i
i |
Jp2s o= ] l” |
ENABLE LM35 JPza___ pemr—
JP23

ENABLE Potentiometer

Website: www.kht.com.vn 16-10-2009 Page 19 of 26
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4.8. Khéi truyén théng UART

So doé nguyén ly

us

9

KHT User Manual

XX—1 R2IN R20UT 15X
7 T2IN
o
—ﬁ( XX— T20UT, S 12 RXD 232 RS232 RXD SEL
o—ﬁ 14 R1iOUT _ﬂ—TXD 232 RXD_232 6 S
o TIOUT TiIN RYXD USBEA 3
o— Cl+ N
S —ﬁ 18] —_|_1()UF RXD_RF 2 I 1 Ppo
O—ﬁ 6
ot+g—X 7 V- J6
o—1=X v+ ci1- RS232_TXD SEL
o_i C2+ TXD 232 6 5
v da 10uF TXD USB4 3 1
Com2 T T a N TXD_RF 2 T | PD1
— 16 z
e VCC O  C2-
co J7
L 0| MAX232
0.1uF c7 -
T 10uF
J5
J16
6 FP1 6
v 5 —i 1 5
TXD RF Z X7
3 c15 ™X0_UsB X3
RXD_RF i 104 RXD_USB
I B b
= MODULE RF = = USB TO 232

Hwéng dan siv dung

Khéi truyén théng néi tiép UART h tro 3 ché do hoat dong:
- Hoat dong théng qua RS232 transceiver (TTL <> CMOS): chirc ndng UART trén chip ATMEGAS32 Itc nay két ndi

véi COM port théng qua RS232 transceiver dé chuyén dbi qua lai gitra 2 chuan dién 4p CMOS va TTL (thuwong
str dung két ndi véi PC).
- Hoat dong théng qua module thu phat wireless RF: day 1a module r&i, nhan tin hiéu RF chuyén ddi sang tin hiéu
UART (TTL) va ngugc lai Gé giao tiép voi chirc nang UART trén ATMEGA32.
- Hoat déng thong qua card chuyén USB & RS232: cling la module roi, chuyén dbi giao tiép USB sang RS232. O
mode nay, ngudn cap cho board c6 thé Iy truc tiép tir card chuyén.

2 jumper chon J6 va J7 phai thiét 1ap twong (ng véi méi mode hoat déng trén theo bang chi tiét bén dudi:
Lwu y: trén cung 1 jumper, chi duy nhat 1 mode thiét 1ap & cluing 1 thoi diém (déng), cac mode con lai khéng dwoc kich

hoat (phai dé ho).

Mode J6 J7
Théng qua RS232 transceiver 5-6 dong 5-6 dong
Théng qua card RF 1-2 déng 1-2 déng
Théng qua card chuyén USB <> RS232 3-4 déng 3-4 déng
Website: www.kht.com.vn 16-10-2009 Page 20 of 26
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Ngd 10 mé réng cho
module thu phat RF

I

I MODULE R*
| J6 - Lwra chon két ndi chan
| (| RxD trong tirng mode
COM port Q—I» o
l cd
| J7 - Lya chon két ndi chan
TxD trong tirng mode
RS232 | sl g 1ng
Communication :l —
Cé

USB TO RS232

» Ngd 10 mé rong cho
module USB < RS232

L ]

|
|
|
EXTERNAL MODULE |
|
|
|

—— — — — — —

Website: www.kht.com.vn 16-10-2009 Page 21 of 26
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4.9. Khoéi RTC clock
So doé nguyén ly

PC6_6 PC7._7

PC6 2

Hwéng dan siv dung

Chan PC6 va PC7 c6 thé thiét I&p nhw chan RTC clock input hodc chan chirc nang port théng thwong théng qua jumper
chon JP17 va JP18 v¢i chi tiét nhw trong bang bén dwéi.

Mode JP17 JP18
RTC clock input 1-2 déng 2-3 dong
Chtre nang port théng thwong 2-3 dong 1-2 déng
RTC clock

———= JP18 - Thiét Iap ché do hoat dong clia PC7
~_——

—
M AR E
]
ll

JZ.7HBKNL

= WE Eh- FORTOPL7

——= JP17 - Thiét lap ché do hoat dong clia PC6

Website: www.kht.com.vn 16-10-2009
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4.10. Khéi |0 mé& réng
So doé nguyén ly

KHT User Manual

5V 5V
0 Q
J9 J10
1 2 1 2
3 4 3 4
PAO 5 [§] PAO PCO 5 [§] PCO
PAL 7 8 PAL PC1 7 8 PCI —
= PA2 g 10 PAZ = = TPC2 9 10 PC2 -
PA3 11 12 PA3 PC3 11 12 PC3
PA4 13 14 PA4 PC4 13 14 PC4
PA5 15 16 PA5 PC5 15 16 PC5
PA6 17 18 PA6 PC6_6 17 18 PC6_6
PA7 19 20 PA7 PC7 7 19 20 PC7_7
5V 5V
Q Q
J12 J13
1 2 1 2
3 ] 3 Z
PBO 5 [§] PBO PDO 5 6 PDO
— PB1 7 8 PB1 — — PD1 7 8 PD1 —
PB2 9 10 PB2 PD2 9 10 PD?2
PB3 11 12 PB3 PD3 11 12 PD3
PB4 13 14 PB4 PD4 13 14 PD4
PB5 5 15 16 PB5_5 PD5 15 16 PD5
PB6_6 17 18 PB6_6 PD6 17 18 PD6
PB7_7 19 20 PB7_7 PD7 19 20 PD7
5V 5V 5V 5V
| s | Jpe = 7 | Jps
—| 2 2 =2 2
o o (3] o
RNL RN RNZ RNZ
1 sw24 1 SW25 1 SW26 1 sw27
— PAQ —i PBO — PCO — PDO
=3 == PAL =3 == PBI =3 == PC1 =13 — PD1
H—H 7 = PR3 H—H7 ] PED H—H 7 —— e H—H = s
H 5 T PA3 = T PBE3 H 5 e e 3 HH | e | D3
HH § —= et H—H 5 = PEA H—H —— ] H—H § = ]
=7 — PAS =7 — PES 5 = == PC5 =17 — PD5
H g T PAG g T PBG._6 H g e e FC6 6 H g | e | D6
— — PA? =1 == PB7_7 =g — — =9 == PD7
3 = g == = —— g =
SW DIP-8 SW DIP-8 SW DIP-8 SW DIP-8
4K7 4K7 K7 4K7

Hwéng dan st dung

Toan b 32 10 trén ATMEGA32 déu dwoc két néi tryc tiép ra ngd IO mé rong voi tity chon dién tré pull up/down (théng
qua cac jumper chon JP5, JP6, JP7, JP8) cé thée thiet dat déc lap cho tirng pin riéng ré trén cung 1 port (thdng qua céc

switch chon SW24, SW25, SW26 va SW27).

Resistor mode

JP5 cho port A
JP6 cho port B

Website: www.kht.com.vn
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JP7 cho port C
JP8 cho port D

Pull UP

1-2 déng

Pull DOWN

2-3 déng

Website: www.kht.com.vn
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IO expansion port v—l_

u

g
L~
(=]
=

JP5 - Thiét 1ap pull up/down A JPs
resistor cho port A X

SW24 — En/Disable resistor _ Port A

cho tirng pin trén Port A

WD+3V FA.7 PORT | M FA-OGND #5V
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SW27 — En/Disable resistor Port D
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JP7 - Thiét Iap pull up/down X =
resistor cho port C & | <
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B I
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4.11. Céng nap ISP va céng debug JTAG tiéu chuan
So dé nguyén ly

Tne— —
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L
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o
a
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MOSI 12 PB5
PB5 5 13
a4 ‘:’TV - PB6
1 2 MISO 2
MOSI 3 T PB6 6 1 PB7 Ji
= 5 5V
Se) 3 0 PB7 7 Z0 5V PC4 3 ]
— A T PC3 5 6 /RESET|
/RESET 11 7 8
ICISP = B
c
6 | —
JTAG

7

VEE

GiND

74HC4053

Hwéng dan st dung

Trén board hd tro 1 céng nap tbc d6 cao, twong thich hoan toan véi cong cu nap USB AVR Prog hodc STK.
Ngoai ra con c6 céng JTAG phuc vu debug onchip cho cac yéu ciu nang cao trong tuong lai.

— — — —

I JTAG| ICISP

— [

J4

-
I-j

— &

=]

— —
JTAG port for ‘

debug onchip

Standard ISP port for
programming chip

ol
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