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2.2 uClinux

Mobile deviceol t3dt Al@E2] Talo] oA
A, 71E9] embedded ]l linuxs 2 -&3taA} 3
= AlgEo] wolxlz gtk AIt linux7t HES
= okl W AHE 7HAA A, oE
embedded OSell Hlaf 7 &4 45 2 /A 244

ol
S

o] EAl o]Fo] AWA, AHF v EOoR A}§o]
7}sst 22, embedded linuxel] thd FAE== 73]
kAo g Frtetal vk dWbA o g AbghEo] A}
&sta e AHE oy tla=a § 89 w2 vl
I 33} 7ol embedded linuxol = o2 7}A wj L3
o] &gttt 1 FolA, MMU-less ProcessorE ¢
gt embedded linux®] ¥ & /< uClinux Wt =
g ol A dE dEA e gmss ALY
WY BE 5 shuvolth

uClinux(MicroControllerLinux)+ 19981l Dragonball
63k Alg]ze Aoz ¥H FHYow, 1 oF=
TES A ZEAAC  E"o] HAT. o=
uClinux= MMU(Memory Management Unit)ZS 7}
A3 YA Fe PHE ZIZAAE AUt 95
MMUA Y 7]5S AdolA 2HASA 7] wiitol,
Al "H=a ' e Aol de] AFSEIL Sl
79 linux Add= FEEE 52 Adolth
3l uClinux:e 2He A4S 7FA a1 Q& mlol= =
EZ oA AHESE7] #l@ll, footprint7b -5 2ho,
BFLT(Binary Flat) 23 d&& 7+ It}
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3. Using RTC in uClinux
3.1 RTC slEglofe &4

32KoUT 1O 10 @VvDD
SCLKC] 2 8 CJOSCIN
sods & (JoscouT
si]4 7 OcE
vss[ds 6 C/NTR

(¥ 1) Pin Configuration

- Chip Enable(CE) : CE pine CPU%I2] JEFHo| A&
el AFEET CPUC A< &t7]9l8li A+ high
2 FA & Folof sl CPUo| o] E4& we
HFEA]l low= A 3FA Y opendl o] oF &t}

- Serial Clock(SCLK) : SCLK Pin< SI ¢ SO
pin® &9 ¢-&¥ vyl w7t FHE~
ol ALEE T

- Serial Input(SI) : SI pine writingS 13 do]
Hol e AgF )

- Serial Output(SO) : SO pine readingS 93+
tlo]g o] Z#e AFgHT

- Interrupt Output(/INTR) : /INTR pin< alarm
interrupt B4 # CPUR F714 ¢ interrupt A&
A S 9fsl] AFEE T

- 32kHZ Clock Output(BZKOUT) : 32KOUT pin<
32.768kHz Z¥8 2= #AS 93 AHgHr).

- Oscillation Circuit Input/Output(OSCIN/OSCOUT)
: OSCIN / OSCOUT pine 32.768kHz =7 %

Oscillator A AF-8-% T},
- Positive / Negative Power Supply(VDD/VSS)
VDD / VSS pine +/- 3w Zste] A4},

3.2 Interrupt Algorism

[ WALE or DALE<-O | =1y
Set Alarm Min., Hr., and
Day-of-week Registers
WWALE or DALE<—1 =2
‘Genera‘te Interrupt to CPUl
FG or DAEG=T> No _|Other Interrupt
Processes
es
‘ Conduct Alarm Interrupt |
\L ~3)

Control Register 2 «—
(X1X1X101)

(¥ 2) Alarm Interrupt Process

938
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RTC7} AF&3lE interrupt® source”’} & 4 U=
AL A F AR Yew F dy. A HAE
alarm interrupt24 =3 SHHAFE 3FFo| A 7EA]
71535}t

Set Periodic Interrupt 1)

Cycle Selection Bits

Generate Interrupt to CPU
Other Interrupt
Processes
Control Register 2«
(X1X1X011)
(Z19 3) Periodic Interrupt Process
T WA sourcerx periodic interrupt® 0.5%c°] 3+

Hol A FE 30517m/soll S 7A 7} 745kt
3.3 Initialization

AlEE A& AlZelr] oA AgstA 2 X E
2 %73} dordtt. = RE ZEE lowE s
Ft

<% 1> Initializaion 7+& A2

static int __init rtc_init(void)

{

#if defined(__alpha__) I defined(__mips__)
unsigned int year, ctrl;
unsigned long uip_watchdog;
char *guess = NULL;

#endif

#ifdef _ sparc__

struct linux_ebus *ebus;

struct linux_ebus_device *edev;
#ifdef __sparc_v9__

struct isa_bridge *isa_br;
struct isa_device *isa_dev;

}

#ifdef  sparc
for_each_ebus(ebus) {
for_each_ebusdev(edev, ebus) {

if(stremp(edev->prom_name, "rtc") ==

0) {

rtc_port = edev->resourcel0].start;

939

rtc_irq = edev—>irgs[0];
goto found;

)
#ifdef __sparc_v9__
for_each_isa(isa_br) {
for_each_isadev(isa_dev, isa_br) {
if (strcmp(isa_dev->prom_name, "rtc”) == 0) {
rtc_port = isa_dev—->resource.start;
rtc_irq = isa_dev->irq;
goto found;

}
#endif
printk(KERN_ERR "rtc_init: no PC rtc found\n”);
return -EIO;
found:
if (rtc_irq == PCI_IRQ_NONE) {
rtc_has_irq = 0;
goto no_irq;

}

rtc_init() g9
RTC7} A=A
d§-°el= 7 EBUSY
o olul Aget e
Fa, Apgehe
Sparc v9ol A= ISA =
A=A E Bel @ glvhd, RTC

=
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3.4 Read Operation
# 2> Read 7+8 &~

_buffer = 0;
_outhit(PPCE,RTC_SDA,HIGH);
_bit_init(PPCE,RTC_SDA,0);

for(_counter = 0; _counter < 8; _counter++) {
_buffer >>=1;
if(_inbit(PPCE,RTC_SDA))_buffer |= 0x80;
rtc_delay(1);
_outbit(PPCE,RTC_SCL,HIGH);
rtc_delay(2);
_outbit(PPCE,RTC_SCL,LOW);
rtc_delay(1);

}

_bit_init(PPCE,RTC_SDA,1);

return _buffer;
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ifefof————s[olto[s[[o]o}————
F S T 1 H
P bat_a | |
Reading data from I;Speclfymg 2hSetting Ch i
addressEh  jnthe he Transfer |
:Address ' Format |
Pointer Register

Ele] | @ata |

Reading data from
address 2h

Specifying ENSetting Ch i
inthe he Transfer |
:Address Format

' Pointer Register '

D Data transfer from the host [I Data transfer from the RTCs

(¥ 4) Reading Data Transfer

18 4= RTCY HolE reading TREEZS Ho
=t} dolE ¢ readings Wl 1byteX writing©]
A ~H =2 AFHn, CE pin°] low’d =7}
29 AY e pointer AlZFAZEE ThA|
A

3.5 Write Operation
<% 3> Write 7842

void _write(int addr, int buffer)
{

_outhit(PPCE,RTC_SCL,LOW);
_outbit(PPCE,RTC_nRST HIGH);
rtc_delay(2);

_snd_address(addr);
_snd_data(buffer);

rtc_delay(1);
_outbit(PPCE,RTC_nRST,LOW);
)

RTC W& #x=Hol 9o dAgks A4 a7
A3 SR A, wpyESEEE o= 2(addr), AA
t(buffer)7} A @t} void _refreshOZ25FE T&
Ho] At} void _refresh()=AFEAH7}

[e]
= BeE

RTCS @Ale] Azbelt}, @ag AAs] $aA
EEeE gaoln,

CEJ L
o [T Tolols T oo [ Jol[ o [sele] [T e 11}

so

Specifying FhSetting 8h i
n the he Transfer
Address

Pointer

Writing data to
address Fh

pecifying 7ht
n the
Address
Pointer

etting 8h inl Writing data to !

address 7h |

Format i
Register

he Transfer

Format
Register

D Data transfer from the host D Data transfer from the RTCs

(19 5) Writing Data Transfer
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% 5% RTCE d°]E writing ZE2EZS Ko
Zt}.. writing® reading¥ wFHIPAE S FHHH )
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