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Microcontrollori — Periferiche Interne

Peripherals registers

RAM Echo
Q= 04000000
Peripherals
a
000020000
ROM
{12EkB)
Q= 00000000

Figure 5: JN5148 Memory Map
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Microcontrollori — Periferiche Interne

Peripherals registers

[1 [1 [1 [1 1 [1 [1
Funetion Select Register PxSEL

Interrupt Edge Select Register PXIES
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Interrupt Enable Register PxIE

Interrupt Flag Register PxIFG

Direction Register PxDIR.

OuI;pfut chlstcr PxOUT
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I Data | Configuration || Status

0
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Microcontrollori

— Periferiche Interne
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RAM
{128k8)
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Figure 5: JN5148 Memory Map
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A
Memory Address Description Access
End: OFFFFh | Interrupt Vector Table Word/Byte
Start: OFFEOh
End: OFFDFh |
Flash/ROM Word/Byte
Start *: 0OF800h
: 01100h
. 010FFh
End *: 0107Fh Word/Byte
Start: 01000h (Flash devices only)
End: OFFFh | Boot Memory
ocooh (Flash devices only) Word/Byte
027Fh Word/Byte
rt: 0200h
O1FFh 16-bit Peripheral modules Word
Start:
End: 8-bit Peripheral modules ) Byte
Start:
End: ____ 0OOFh | ecial Function Regist Byte
Start: 0000h -
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Microcontrollori — Analogical Device

Comparator L
eMonitoring of external analog
signals.
0w | eInternally reference voltage
- ‘T generator

ACIE

eExternally reference voltage
INTERRUPT —D—r COMPARATOR ap pl icable

SELECT IRQ

Y

? T L3 acl
Acls1  aclso  aclc RE F

gl \

0 TIC1 CAFTURE
TRIGGER MUX

g v v v

ouT ‘ | ‘

Progettazione Sistemi Elettronici
21/03/2014 2013/2014 5

ACO

v

ADC MULTIPLEXER
OUTPUT




Microcontrollori — Analogical Device

ADC R :; .}é
111 = 7%
. . il Z
Risoluzione ‘ e ) =
101 = v
Indica il numero di bit di uscita: hgsl, A _
Code ‘,/ E
10, 12, 16, 24 Bit ADC I o111 i \ﬂ” .
010 = L “n‘:ﬁi::“” er '
La variazione minima che si riesce A f
a discriminare e legata alla risoluzione - /I S S ——
0 1/4 FS 1712 FS Y4 FS F5
ACCU ra tezza Analog Input Voltage
Livello di conformita fra dato convertito e dato analogico V}’ef
Velocita di conversione VLSB — 2n

Massimo data rate espresso in sample per second (sps)

LSB= Least Significant Bit
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Microcontrollori — Analogical Device

ADC

Successive Approximation (SAR)
Sigma Delta (SD or A%)
Slope or Dual Slope

R R

Pipeline -, o L
. - i _f f :

Flash e S
= SAR : l : |
L 1 Nyquisy Pipeline SN
E : E (underéampling] E i
8 B e S S R S
Q
x

10 100 1K 10K 100K M 10M 100M 1G

Output Data Rate [Hz]
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Microcontrollori — Analogical Device

ADC

ADC Resolution Conversion Advantages Disadvantages
architecture rate

Zero-cycle latency
Low latency-time
SAR < 18 hit < 5 Msps High accuracy Sample rates 2-5 MHz
Low power
Simple operation
High resolution

<D = 24 hit < 625 ksps  High stabhility Cycle-latency
' = 16-18 hit < 10 Msps  Low power Low speed
Moderate cost
. ] Lower resolution
Pipeline < 16 hit < 500 Msps Higher speeds Delay/Data latency

Higher bandwidth -
Power requirements
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Microcontrollori — Analogical Device

Multiplexer
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Microcontrollori — Analogical Device

0

ADC - Single Ended Input

th
ADCn :
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W

1..100 k2

(ADO) PAD [51]
VCE [
152

10pH

GND
e

(ADCT) PFT [54]
(ADCE) PF6 [58]
(ADCS) PF5 [5g]
(ADC4) PF4 [57]
(ADC3) PF3 [58]
(ADC2) PF2 [59]
(ADC1) PF1 @

(ADCO) PFO [81]

AREF E

%1 0onF
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Microcontrollori — Analogical Device

ADC - Differential Input

Vout=>" C Vin"" —C Vin™"
Vout
Vin" = Acos ot % —> Vout* %
Vin- =—Acosmt @ N Vout™ @
3 3
Vout™ —Vout™ = (0)+ [0 4 C% } cos ot +(0)cos 2a,t — [A C% ] cos3mf +...
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Microcontrollori — Analogical Device

ADC - Differential Input
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Microcontrollori — Analogical Device

Single Conversion ‘

One Corversion Mext Conversion

ol
+

.
e R
pe Snligiglyizipligh
ADSC i i
ADIF .
ADCH Wm:( I'u'ISE-d::fHesuIt
ADCL KW/////////M):( LSBD%HE@UII
Conversion | | —~_ Sample & Hold
Complete Eﬂéjd}; and ReFS

One Conversicn _ Next Conversion
Cycle Number E1|:’2|3|4|ﬁ|ﬂ|?|2|?|1-:l| 1| 12| 13i 51 2| 3
mcoes [ 1AV U U U UUUUUUWUUUL
s I Z
ADF ! ! l_'i

ADCH MMMWMWMWW MES of Result

. 1
IMWW%@%@%@@( I L58 of Result

ADCL

1
_* +
T Sample & Hold Conversion /-} _\\_
MUX and REFS Complete ~ MUX and REFS
lUpdate Update

<@ Continuous Conversion
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Microcontrollori — Comm. Interface

SPI MSB MASTER LSB MSB  SLAVE LSB
8 BIT SHIFT REGISTER B BIT SHIFT REGISTER

4

SHIFT
ENABLE
SPI
CLOCK GENERATOR
MASTER
Pin Direction, Master SPI Direction, Slave SPI
MOSI User Defined Input
MISO Input User Defined
SCK User Defined Input
SS User Defined Input
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Microcontrollori — Comm. Interface
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Processor Peripheral
- MOSI o
SPI Data SPI Data
Register Register

‘ el MISO -
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Microcontrollori — Comm. Interface

SPI

SCK

—h. I CLE
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Microcontrollori — Comm. Interface
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mode 0
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Microcontrollori — Comm. Interface

SPI Code
WRITE

T [JADDR™ | DATA |

RX |DUMMY

DUMMY

cLK [CLOCK | CLOCK |

READ

T [JADDR" [DUMMY]

RX |DUMMY

DATA

ck [clock] ' [crock]

<>

B e el T

packet.chip = TARGET_ADDRESS;
packet.addr[8] = 27;//(VIRTUALMEM ADDR »» 16) & @xff;
packet.addr_length = TARGET_ADDR_LGT;

writel data[e@]=8x18; /fscala se8

/f Where to find the data to be written
packet.buffer = {wvoid *) writel_data;

/{ How many bytes do we want to write
packet.length = PATTERN_TEST LENGTH;
ffprint_dbg ("Writing data 27'wr\n");

/f Write data to TARGET

status = twi_master_write (TWIM, &packet);

Py oo . ... L L _LC_

T T T p——

packet received.chip = TARGET_ADDRESS;

packet received.addr length = TARGET ADDR LGT;

packet received.length = 6;//PATTERN TEST LENGTH;
packet_received.addr[@] = 59;//(VIRTUALMEM_ADDR >»> 16) & 8uff;
packet_received.buffer = readl_data;

status = twi_master_read (TWIM, &packet_received);
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12C

MICRO - LCD STATIC
CONTROLLER DRIVER RAM OR
A EEPROM

= P P L

= ¥ ¥ -

MICRO -
GATE CONTROLLER
ARRAY ADC B

MBC645
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12C

*Vpp
pull-up
resistors Rp RP
SDA (Serial Data Line)
SCL (Serial Clock Line) l
- sk | - |sck
| |
SCLKN1_| DATANA1_| SCLKN2_| DATAN2 |
OUT ouT ouT ouT

 SCLK DATA .| SCLK DATA |
IN IN IN IN
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|I2C Bit transfer

SDA /

|

| data line | change
| stable; | of data
| data valid | allowed
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12C Start Stop

r=— — —1 = — —1
-- | | -
SDA : \ : / \ : / : SDA
| | | |
| | | | _
SCL l : \ / \ / l : SCL
| S | P
START condition STOP condition

MBCE22
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|12C Data Transfer

Pl
o o Sr
signal from slave signal from receiver

byte complete,
interrupt within slave

clock line held low while
interrupts are serviced

st 1 5| 1 2 7 8 9 l 1 2 3 BM
- - - or

-—
soA |\
|
|
|
|
|

S

r
|
|
I

MSE acknowledgement acknowledgement |
I
I
I
I

or
Sr P
|— — J ACK ACK |— — J
START or STOP or
repeated START repeated START
condition condition
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12C Arbitration

master 1 loses arbitration
| >~ DATA 1 SDA

E
|
_|

DATA

[~

DATA,

5N
i

SDA

e

B
|m
L | —

B

SCL

M5CE09
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|12C Trasmissione

Vo SN ey ooy s

,/,{5// SLAVE ADDRESS?&RJW/ N7 DATA/ A DATA 7] AJA ;',’P?

;’;’A IV TIPS IIIIIIS /’,-ff‘f /1 z’f.—-’,«"’f .—-"',-f’,—-"'f"/' .»"';"’A
0" (write) (n bytes + acknowledge)

7
% from master to slave

A = acknowledge (SDA LOW)

A = not acknowledge (SDA HIGH)
S = START condition

MBCE05 P = STOP condition

from slave to master
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12C F

i ¥

peC

+Vbp

pull-up
resistors <P Rp
SDA (Serial Data Line)

SCL (Serial Clock Line)

I E-T . .sclT*'T :I: CL a(L’D)

|
DATAN2
ATAY JE’ | \ MBC612
, 2 N — )
\ maximum 1
p

value R
6.0
\

I I B I A B I (ka)
45 \\

\\
\

ouT

g 7 8 N
/ N\
15 max. R g ~
=1 T—]
@Vpp=5V T |
0
0 100 200 300 400

bus capacitance (pF)
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12C HS mode

21/03/2014

VDD - '
ﬂ] Ry Ry
) SDAH .
) SCLH .
I= On D o Do [ I [
(1 (-
SDAH| SCLH SDAH | SCLH SDAH | SCLH SDA‘ SGL‘ SDAH | SCLH SDP.‘ SCL|
i 2 ! ) ' (2 :' ::|| [ i2) [ i [ (2) [
! ! MCS

(De—u

| Voo
Vgg—— Vas /as Vag
SLAVE SLAVE MASTER/SLAVE MASTER/SLAVE
M5Ca2

Progettazione Sistemi Elettronici
2013/2014

27



12C HS Mode

SDAH

SCLH

SDAH

SCLH

21/03/2014

8-hit Master code 00001 xxx

&
r

X

FI'S mode
-~ L
___________________________________________________________________ -
/'l—._
. T-hit SLA RIW A n = (B-hit DATA + AR [ o P
: ! - > A 4 L ! / !
| | |
| | |
— ! - - 7=ty
I : | |
- —_— — I
| I
fl ! 1 2105 G 7 8 2] 1 R B T 8 4 i |
L__1 L____}
If P then
- Hs-mode | /S mode
If Sr{dotted lines)
0 then Hs-mode
IFs MECE1S
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12C HS Mode Bridge

YDD1

| Vop2
Rp Rp BRIDGE p Rp
SDAH fs  span TR SDA
+ 1 - + *
T
SCLH Rs  scouH TR2 SCL
+ '| - + L
A
T
| | | O O I~ D= [~ [~
. . TR3
(1) {1}
SDAH| SCLH SDAH | SCLH SDAH | SCLH SD-‘-'-.|5C.L| ‘a5 S04 scL DA SCL
] R ] |
2 @ ¢:;|l .;2:-l ! 2 .,2:-| 2 e .;z:-l I:2:Il .;::-| @
= 1= MCS MCS L
AE el 0 e[ R o HHE AR oS | |HE AR ||
o " DD VoD o
4 U 4 ot
/55— /gt | |vest—- Vss Vss ss
He-rode Hs-mode Hz-mode Hz-mode Fi5-mode FiS-mode
SLAVE SLAVE MASTERISLAVE MASTERISLAVE MASTERISLAVE SLAVE R
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|12C Velocita di comunicazione

SERIAL BUS SYSTEM CONFIGURATION

TRANSFER Hs + FAST FAST
BETWEEN s+ + +
STANDARD Hs + FAST Hs + STANDARD STANDARD
Hs <—> Hs 0 to 3.4 Mbit/s 0 to 3.4 Mbit/s 0 to 3.4 Mbit/s -
Hs <—> Fast 0 to 100 kbit/s 0 to 400 kbit/s - -

Hs <—> Standard

0 to 100 kbit/s

- 0 to 100 kbit/s

Fast <—= Standard

0 to 100 kbit/s

0 to 100 kbit/s

Fast <—> Fast

0 to 100 kbit/s

0 to 400 kbit/s -

0 to 100 kbit/s

Standard <—> Standard

0 to 100 kbit/s

- 0 to 100 kbit's

0 to 100 kbit/s

21/03/2014
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RS232

»Universal asynchronous receiver/transmitter

»Transmit bits in a single channel

»simplex (one way)
»half-duplex (one direction at a time)

»>full-duplex (two way)

> A sequence of bits — packet or character

»ASCIl code — 7 bits for 128 characters (alphabet, numerical,
and control)

>fixed length or variable length

> Start, stop, and parity bits

Progettazione Sistemi Elettronici
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RS232

EIA RS232

»Connection and signal characteristics

»Data terminal equipment and data communication equipment
»Logic '1' (marking) — -3v to -25v with respect to signal ground
»Logic “0” (spacing) — +3v to +25v

>»Not assighed —between -3v and +3v (a transition region)
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15232

21/03/2014

Computer

Telephone
Line

Male DEZS Femalz DEZS

- = Cahle
e , < 1]...4
B o @E

DTE DCE

Data Daa
Terrninal Orcuits ermninating
Equiprin et Equiprn et
Vtage ‘.
r+25v T
Space Space
Lagic 0" —
= 3w
Transition [Region -
- }- Tirme
Logic'l" - Mark.
= 2B T
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UART — Interface RS232

21/03/2014

+150 —
L3E MSE
o 1 o o o o o 1 o 1 A1
Spars
(=0
W ———— -ttt ——— -+t —
o _T Indej:erminate
Renion
T N E— _ _t) - —
Mark
=1 o | Seven Data Bits | -
15— f \ .
Start Parity Two stop
bit bit bitz
Data packet comesponding 1o the ASCH character A
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UART - Interface

|'_________ _______________ﬁﬁﬁﬁq
| DR Tramemit | n,ﬁ;ﬁ |
| + FARITY |
" | BENERATOR | |
of | _— TRANZMIT EHIFT REGIZTER ok N
of | —> » [ cowTROL T
< I=
A __
& lF Receiver |
= ciooK 2K |
RECOVERY [ ¥ CONTROL
| I
| I
l L L — |
N CATA | FIN }
=i =alals RECOVERY |+ CONTROL
I _—:D__> RECEIVE SHIFT REGISTER -—— RaD
— |
I ! |
. FARITY
: UDR (Receve) A :
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UART - Interface
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= t000000e00EEE

Start bit, always low.
Data bits (0 to 8).

Parity bit. Can be odd or even.

Stop bit, always high.

No transfers on the communication line (RxD or TxD). An IDLE line must be
high.
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UART - Interface

RxD IDLE START

Sample
[Uzx=0)

SO
SN

U2x = 1)

RiD >< BITn
el W DEEITLLLELTL
s I‘_I_’II ! |I| 5] |!| 1
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UART — Interface

2 Wire (Asincrono)

TART UART
Tx FIFO #| ExFIFO
Fx FIFO [€ Tx FIFO

Nessuna informazione di sincronismo

Il sincronismo viene ricavato direttamente dalla linea dati
Possibilita di errori causati dallo sfasamento fra trasmettitore
E ricevitore
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UART — Interface

21/03/2014

If.'l‘\l
RTS line is asserted
when Rx FIFO fill-level
falls below pre-defined
level

N
I\ﬂ/‘

Data is received on
RxD line

=
&)

RTS line is cleared

when Rx FIFO fill-level

nses to pre-defined
level

Destination Source
e
UART RTS oTS UART
CTs RTS
Tx FIFO % FIFO
=D RxD
Rx FIF(Q Tx FIFQ
RxD T
UART — oS UART
CTS RTS L
Tx FIFO ff FIFO
T=D RxD
Rx FIF% |52 Tx FIFO
RxD D
UART RTS CTs UART
TS RTS|
Tx FIFO ﬁx FIFO
TxD RxD
Rx Hchk Tx FIFO
RoD D
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4 Wire (sincronizzazione)

Asserted CTS line
means that data can
he transmitted

Data is transmitted
on TxD line

®

CTS ling is cleared
and data transmission
is stopped
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UART — Interface RS232

10pH Evcg LS1 Op BY
T T

sub-0 9 (F) le Tﬁ

10pi BY T 1 0pi Y
o o L Microcontroller
o E . 13 127 Ry
e S 14 11
ey . - TX
a7 RS232 LEVEL TTL LEVEL

MAX232
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