http://www.mcuzone.com

© 00 N oo o B~ w N -, O

N e o e
A wWw N P O

AT91SAM7S32
AT91SAMYTS
PLL 32K

RESET
DBGU/ISP/BOOT
JTAG
ADC
HHC/TWI
SPI
USART

PWM

AIC

PMC

RTT

USB UART

Team Mcuzone

1.8V PLL



http://www.mcuzone.com

0 AT91SAM/7S32

AT91SAMYTS ARM ATMEL 2004
FLASH RAM ARMY7
8bit MCU 32bit MCU AT91SAMT7S32

32K FLASH 8K RAM

AT91SAM7S32
>ARM7TDMI JTAG ICE
LPC2000 ARM AT91SAM ARMY7
ARM7TDMI LPC2000 ARM7TDMI-S -S JTAG
1/6

4.8M AT91SAMTS  JTAG

12M JTAG
>32K Flash 256 128 AT91SAMYTS FLASH
page LPC2000 FLASH sector
LPC2000 0-7  Sector
4KB 7-21  Sector 32KB 22-26  Sector
4KB FLASH LPC2000

ATMEL  page
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>FLASH 10,000 FLASH

AVR

AT91SAM7S ERASE FLASH

FLASH FLASH
> FLASH FFI FFI
> RSTC

AT91SAMT7S
> AT91SAMTS
> RC 3-20MHz PLL
AT91SAMTS 32K RC
ATMEL AN RC

AVR
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10

PMC
AIC 8
DBGU 2 UART
ICE USB AT91SAM7S64/128/256
DBGU ISP USB ISP
AT91SAMT7S ISP LPC2000
boot LPC2000 10
ISP AT91SAM7X ISP
10 ISP
PIT 20 12
WDT 12
RTT 32
32K RC RTT

ATMEL AN
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> 10 PIOA 21 10
10
>9 PDC
> SSC
IS
> / USART
IrDA
> SPI 8 16
AT91SAM7S32/64/128/256 SPI
SPI
4
>3 16 / TC

>4 16 PWM PWMC
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> TWI ATMEL TWI
LPC2000 IIC
> 8 10 4 10 4
ADC
>|0 5V 4 10 10
16mA 10 100mA
> 10 3.3V FLASH 3.3V
1.8V 1.8V LDO 1.8V
LDO 1.8V VDDIN
3.3V 1.8V VDDIN
GND VDDIN,VDDIO,VDDFLASH
3.3V VDDPLL,VDDCORE,VDDOUT 1.8V

VDDOUT VDDOUT 100mA

Team Mcuzone
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AT91SAMTS
AT91SAM7S32 6
1.8V
1 VDDIN
3.0~3.6V 3.3V
2 VDDOUT: 1.8V

3 VvVDDIO:lI/O USB

3.3V
4  VDDFLASH: flash
3.0~3.6V
5 VDDCORE:
1.8V VDDOUT

flash

6 VDDPLL:PLL

GND
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S32
1 SCLK,
2 MAINCLK,
3 PLLCK, PLL
MOSCEN
|
XIN Main . MAINCK
XOUT Oscillator Main Clock
OSCOUNT
|
SLCK Main
Slow Clock Oscillator > MOSCS
Counter
Main Clock > MAINF
Frequency
Counter > MAINRDY
2-1
RC 32.758KHz

3 20MHz

Team Mcuzone



http://www.mcuzone.com

(CKGR_MOR)  MOSCEN

CKGR_MOR MOSCEN

PMC_SR MOSCS
MOSCEN OSCOUNT CKGR_MOR
PMC_SR( ) MOSCS

8 OSCOUNT
OSCOUNT 8 62 ms
0 MOSCS
PMC_IMR MOSCS
MOSCS
16 CKGR_MCFR( )
MAINRDY CKGR_MCFR
MAINF 16

XIN
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0SC (CKGR_MOR)  OSCBYPASS 1
MOSCEN 0
PLL
PLL
PLL
PLL
DIV | MUL | | ouUT |
| |
MAINCK Divider > PLL » PLLCK
PLLRC tl
| PLLCOUNT |
|
SLCK — S —[ock ]
ounter
2-2
PLL PLLRC
PLLRC
. | PLL
——Ca2 I
——Ci
T |1 GND

2-3
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PLLRC R Cl1 C2 PLL PLL
PLL 1 255 1
(DIV) 0 PLL 0
DIV 0 PLL 0 PLL
PLL
DIV MUL (MUL + 1)/DIV MUL
0 PLL MUL 0
PLL PLL
PMC_SR LOCK CKGR_PLLR PLLCOUNT
PLL PLL
0 LOCK
PLLCOUNT PLL
PLL PLL Atmel
PMC
« MCK Hz

AIC
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. (PCK) ARM

. (USART SSC SPI TWI TC
MCI )
MCK
. PCKXx
(MCK) MCK
PLL
PMC_MCKR ( ) CSS ( )
1 64 2
PMC_MCKR PRES PMC_MCKR
PMC_SR MCKRDY

0 MCKRDY
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PMC_MCKR PMC_MCKR
SLCK
PLLCK —)
_ To the Processor
" Clock Controller (PCK)
2-4
PMC (PCK)
(PMC_SCER)
(PMC_SCDR)
(PMC_SCSR) PCK
PDC
(PMC_PCER)
(PMC_PCDR)
(PMC_PCSR)
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(PMC_PCER PMC_PCDR  PMC_PCSR)

PMC PCKXx 3
PMC_PCKx PMC_PCKx CSS
PCKx PLL
1 64 2 PMC_PCKx
PRES ( ) PCKx PMC_SCER
PMC_SCDR 1
PMC_SCSR( ) PCKx
PCK PMC_SR

void SAMInit(void)

{
AT91PS_PMC pPMC = AT91C_BASE_PMC;

/l flash

/l ARM flash

IN'7S flash ARM 30MHz

Team Mcuzone
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/! flash flash

II* Set Flash Waite sate
I/ Single Cycle Access at Up to 30 MHz, or 40
Il if MCK = 47923200 | have 50 Cycle for 1 usecond ( flied
MC_FMR->FMCN
AT91C_BASE_MC->MC_FMR = ((AT91C_MC_FMCN)&(48<<16)) |
AT91C_MC_FWS_1FWS ;
/I* Watchdog Disable
AT91C BASE_WDTC->WDTC_WDMR= AT91C_WDTC_WDDIS;
II* Set MCK at 47 923 200
Il 47 923 200Hz USB
48MHz
/[ 1 Enabling the Main Oscillator:
I
I SCK = 1/32768 = 30.51 uSecond
I
I 1 6 0
/[ Startuptime=8*(6 1)/SCK =56 *30.51=1,46484375 ms
pPMC->PMC_MOR = ( (AT91C_CKGR_OSCOUNT) & (0x06 <<8)) |
AT91C_CKGR_MOSCEN ;

/[ Wait the startup time

Team Mcuzone
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I

while(!(pPMC->PMC_SR & AT91C_PMC_MOSCS));
/I 2 Checking the Main Oscillator Frequency (Optional)
/l 3 Setting PLL and divider:

/l PLL

/Il PLL 18,432 MHz/ 5 * 26 = 95,8464MHz
Il - div by 5 Fin = 3,6864 =(18,432 / 5)

Il - Mul 25+1: Fout = 95,8464 =(3,6864 *26)

// for 96 MHz the erroe is 0.16%

// Field out NOT USED =0

/[ PLLCOUNT pll startup time estimate at : 0.844 ms

// PLLCOUNT 28 = 0.000844 /(1/32768)
PPMC->PMC_PLLR = ((AT91C_CKGR_DIV & 0x05) |
(AT91C_CKGR_PLLCOUNT & (28<<8)) |
(AT91C_CKGR_MUL & (25<<16)));

/[ ' Wait the startup time

Il PLL

while(!(pPMC->PMC_SR & AT91C_PMC_LOCK));
while(!(pPMC->PMC_SR & AT91C_PMC_MCKRDY));
Il 4. Selection of Master Clock and Processor Clock

/[ PLL 2

/I select the PLL clock divided by 2

Team Mcuzone
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pPMC->PMC_MCKR = AT91C_PMC_PRES_CLK_2;
while(!(pPPMC->PMC_SR & AT91C_PMC_MCKRDY));
pPMC->PMC_MCKR |= AT91C_PMC_CSS_PLL_CLK ;
while(!(pPPMC->PMC_SR & AT91C_PMC_MCKRDY));
/l'5. ReMap

/IAT91C_BASE_MC->MC_RCR=1;

F_CPU=XTAL/CKGR_DIV*CKGR_MUL/PCK_DIV;

}

PMC
(PMC_PCER,
PMC_PCDR, PMC_PCSR) ID

ID

Team Mcuzone
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RSTC
(RSTC)
RSTC
Reset Controller
bod_rst_en — bod_resst _
brown_out > Manager
Reset
State |
Main Supply | Startup Manager — rsicing
POR - Counter
» proc_nraset
usar_rasat
NRST
I:l_ Mgﬁfger » periph_nreset
nrst_out | exter_nreset
WDRPROC »
wil_fault
SLCK
3-1
NRST

* proc_nreset
* periph_nreset

e nrst_out NRST

Team Mcuzone
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NRST NRST
NRST NRST
NRST NRST
NRST
RSTC_MR
I URSTIEN
::::ﬁ RSTC_MR _lﬁ "’mr ]_D_. e
t URSTEN T
NRST D\ RETC_MR /L S
ERSTL
< Iinmt-m" External ;Ieaetﬂmar < exter_nreset
3-2
NRST NRST
NRST NRST
RSTC_MR URSTEN NRST
RSTC_SR NRSTL
NRST RSTC_SR URSTS
RSTC_SR

RSTC_MR

URSTIEN
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ext_nreset NRST

“nrst_out” NRST RSTC_MR
ERSTL
EXTERNAL_RESET LENGTH 2 (ERSTL+1)
60 us 2 ERSTL 0
NRST
NRST NRST
VDDCORE
bod_reset
bod rst_en Flash
NVM

RSTC_SR BODSTS
BODSTS RSTC_SR

RSTC_MR BODIEN BODSTS

RSTC_SR RSTTYP
RSTTYP RSTTYP

1 VDDCORE POR
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RSTC_SR RSTTYP

2 NRST RSTC_MR
URSTEN 1 NRST
SLCK NRST
NRST
NRST
RSTTYP
O0x4 NRST NRST

EXTERNAL_RESET_LENGTH
ERSTL NRST
NRST

3 brown_out/bod_reset

brown_out/bod_reset
3
RSTC SR RSTTYP

0x5

RSTC_CR 1

Team Mcuzone
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* PROCRST 1

* PERRST 1

(Remap) s EXTRST
1 NRST RSTC_MR ERSTL
3
(MCK)
SLCK EXTRST 1 nrst out
ERSTL NRST
PROCRST
RSTC_SR RSTTYP RSTTYP
RSTC_SR SRCMP
(Software ResetCommand in Progress- )
SRCMP
RSTC_CR
5 3
WDT_MR WDRPROC

« WDRPROC 0 NRST

Team Mcuzone
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ERSTL

« WDRPROC=1

proc_nreset WDRSTEN

WDT_MR  WDRSTEN

Team Mcuzone
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NRST

T£10.0

RSTC

AT91C_BASE_RSTC->RSTC_RMR=0xA5000001;

Team Mcuzone
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DBGU/ISP/BOOT

DBGU Debug Unit
UART UART
DBGU
Peripheral [
Bridge
1 ": > Peripheral DMA Controller
APB Debug Unit
* > L] DTXD
v Transmit I:l
" MCK Baud Rate J__’ Parallel
Management Genarator L.. Input/
Controller Recei Output D
eceive
DRXD
COMMRX,
DCC .
ARM T Handler Chip ID
Processor
nTRST
ICE
;:\ccess Igtsrr‘rttiglt dbgu_irg
andler
. force_ntrst
ice_nresat =
4-1
DRXD DTXD
DBGU
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Boot Program Debug Monitor Trace Manager
Debug Unit

I

RS232 Drivers

Programming Tool

Debug Console

Trace Console

4-2
DBGU 1 Boot
Boot ISP
FLASH 2 DBGU
PC
JTAG DBGU
DBGU JTAG
DBGU JTAG ICE JTAG ICE
JTAG Bin
JTAG ICE FLASH
DBGU ““Boot Program?~ Boot
DBGU FLASH
ATMEL ISP Boot
TST boot

Team Mcuzone
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System Recovery Procedure
1
2 TST PAO/PGMENO
PA1/PGMEN1
PA2/PGMEN2
PAO/PGMENO

PAL/PGMEN1 PA2/PGMEN?2

TST TST
AT91SAM7S32 EVB JP1 1-2
3 10
4 TST AT91SAM7S32 EVB JP1
3) SAM-BA Boot
FLASH DBGU PC
6 SAM-BA AT91SAM7S32 EK DBGU

SAM-BA

Team Mcuzone
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JTAG
ATMEL JTAG TRST RTCK
4 TMS,TDI,TDO, TCK ™S TCK 5V
TDI oV TMS,TDI, TCK

ATMEL  JTAG

| .T’I:I

! =1

L%r ITAG

5-1
JTAG TST
TST VCC
JTAG
JTAG JTAGSEL
JTAG
JTAG
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ADC

AT91SAMYTS

8§ 1

0 ADVREF

ADC

ADTRG

VDDANA

ADVREF D

ADO D

St D FIO

AD2

AD3

ADA D

SAR

ADC

ADC Interrupt

AlG

PDC

ASB

Pariph=ral Bridgs

Timsr
Couritsr
Channala
ADC
k.
Trigasr
=t iz
Gt Gaontral
Lesgiz
—|
User
Intarfacs
Successive
Approximation _‘
= Fiegistar -
Analog-to-Digital
Convartsr

ADS D

ADE D

ADT D
GND Di

6-1

Team Mcuzone

e
-

APE




http://www.mcuzone.com

ADC 8 10 ADTRG

ADC
ADC ADC
ADC
ADC ADC
AlIC
ADC  ADVref 2.6V-VDDIN
ADC

ADC
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[IC/TWI
ATMEL TWI
400Kb/s
ATMEL 24 EEPROM
APE Bridge
= % ] TWCK
FIO
Two-wire ’ TWD
Interface
pmc  |-MEK_,
™I
Internipt « alC
7-1
TWI

PMC TWI AlIC TWI

Team Mcuzone
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P1O PIOA TWI
TWI
SPI
SPI
SPI
A
ol — PDC
APB
‘—.D SPCK
¥ <—-|:| MISO
o MCK ] ] mos
SPI Interface PIO -—»|:| NPCSONSS
- ~—-|:| NPCS1
[ ] nposz
Interrupt Control
%KUJ nierrupt L.ontro NPCSS
SPI Interrupt
8-1
SPI PMC AIC PIO

Team Mcuzone



http://www.mcuzone.com

SPI
SPI
Eil
)R Sl ik eR EH WAL
MISO FAMNE A ]
MOSI EHMA - B A
SPCK ST e =
NPCS1-NPCS3 g FE i A
NPCSO/NSS Shig Bk LR b i A

NPCS0-NPCS3

8-1
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USART

USART

USART
Peripheral Data
Contraller
Channel Channel
- [
Pl
USART Controllsr
* 4—.| RXD
Racaivar
. ._.D ATS
AlC USaRT = -—-I TXD
Intermupt Transmittar
._.D CTS
. ~—.|:| DTR
PMC Modam
_ MCK Signals + ¢—»|:| DsR
I Cantrol
MCK/DIV ¥ ‘—‘D DCD
o —
-—-I Rl
SLCK , Baud Rate '—'I SCK
Generator
User Interface
APE l
4 >
9-1
Modem USART AIC
PMC
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USART
PPP IrLAP
] Field Bus EMVY
Modem Serial Driver Diriver YDA
Drriver Driver Driver
LSART
RS2a2 RS232 RS485 Smart IrDA
Drivers Drivers Drivers Card Transceivers
[ Slot
Modem
I Serial Differential
PSTH FPort Bus
9-2
AT91SAM7S  USART Modem
RS485 IrDA PPP
£ ik *a E=pr= ke
SCK EiTee o]
TXD EirETHIE o]
R¥D fEETHIE B|A
RI I [T HA &
DSR e R e M| i
DchD ZiE R Ee A i
DTR i s s FheE =\ i
CcTS EiEAER A i
RTS EiEEF =\ i
9-3
AT91SAM7S  USART

Team Mcuzone
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USART
—5 9
1 15 2
8 16
— RS485
—I1S07816 70 T1
NACK
— IrDA

USART
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| USCLKS | |I|

| cD
MeK 1o SCK
MCK/DIV
Reserved ; 16-bit Counter \L D
SCK B— FIDI
=1 SYNC
3
[] 1 \ OVER
00—+ 0 . Samplin N
[)'nufil;c,he\rg 0
Baud Rate
1 * Clock
1
SYNC _
Sampling
USCLKS =3 » Clock
9-4
SelectedClock
Baudrare =
(B(2 — Over)CD)
ExpecredBaudRare
Error = 1—[ £ -
ActualBaudRate
5
SelectedClock
BaudRate =
D
ISO7816
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B = % x f
Hr
+ BakiE
 DIiALBEREERT
o FiRw#mESRET
« 51807816 EF5350E (Hz)
Dig—1 4w —#%l{E& , #A7 DI, W Table 59,
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PWM

FIO

AlC

PWM PWM
PWM
PWM
Controller
PWMx
Channel
| Comparator i-—
Duty Cycle
Clock
Selector .._;| Counter
—_—
| .
| .
PWMO Period
_-.
Duty Cycle
O o | g OO
Selector HI Counter
MCK
PMC Clock Generator AFPE Interface Interrupt Generator
I Y
APB
\J

10-1
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PWM

PIO PMC

PWM

AIC

— ]
MCK

madulo n counter

PWM

11

PWM

li—p MCK

= MCHK/2

> MCHK/4
= MCHK/a

> MCKME

= MCHK/32

> MCHK/e4

= MCHK/128
» MCHK/258

= MCHK/512

> MCKAM024

FYYYYYYYY 'II"*'

Divider A

= ClkKA

-

PREA
PWWM_MR

DIV |

Y Y YYYYYYY '*'

Divider B

*= clkB

&~

PREE

PWIM_MR

10-2

DIVE

MCK  MCK/1024

Team Mcuzone
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1 1/2 ...1/255
PWM
Inputs from Channel
clock generator

Clock Internal

Selector Counter Comparator
Inputs from
APE Bus

10-3
PWM

Team Mcuzone
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11  AIC

AIC 8
32
AlC
FIC . Al
D_" ARM
IRQO-IRGN Processor
Up to
# Thirty-two =1 nFIC
Sources
Embadded =1 niRQ
Embedded a I,
Peripharal
APB
11-1
AIC FIQ IRQ
FIQ ATMEL ARMY7
AlC
O5-based Applications
Standalone
Applications 05 Drrivers RTOS Drivers

Hard Real Time Tasks

General OS5 Interrupt Handler

Advanced Interrupt Controller

Embedded Perpherals

Extemal Peripherals
{Extamal Interrupts)

11-2
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AlIC
Advancad Interrupt Contrallar ARM
s Procassar
[ PIO *[Extomal >  Fast L nFia
Controller Source Intsmupt "
Controll
Input I—h ntrallar
Stage
D i > > niRC
IRCQO-IRGH 1
PICIRG Fast Intermpt b 4
N Farcing _ Priarity e
| Intamal *| Controller Clock
Source
»| Input Povwar
Embeddead Stage Management
Paripherals X Controller
Usar Intarface Waks Up
A
l APB
_ -
11-3
AIC_SMRI
(SARCTYPE)
s . Level/ | AIC_IPR
aurce |
Edge AIC_IMA |
D * Fast Interrupt Controller
_ - . or
Priority Controller
Edge |—|
Detector AIC_IECR
Set Clear :

| AlIC_ISCR |

| AIC_ICCR |

Team Mcuzone
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Source i

[

AIC_ISCR

[_AIC_ICCR |

AIC_SMRI
High/Low SRCTYPE
Level/ | AIC_IPR |
Edge 4
| AIC_IMR |
| Efst Interrupt Controller
Priority Controller
Pos./Neg. | [AIC_IECR ]
Edge
Detector EE
Set  Clear
I
[_AIC_IDCR |
11-5
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12 PMC

PMC
PMC ARM
— MCK Hz
— PCK
— USART SPI
TWI
PCKX
PMC_MCKR PMC_MCKR
SLCK
MAINCK Master Clock » MCK
Prescaler
PLLCK
_ To the Processor
Clock Controller (PCK)
12-1

PMC
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13 RTT

RTT 32
32K RC RTT
RTT_MR  RTT_MR
FlTTFlSTl | RTPRES
RTT_MR
SLCK reload1 obi
Divi_dle:r . el l
ATT_MR | ] ]|nrise RTTINC
ATTRAST |—-\1 0 / reset
| ,
a2bit rit_int
>  Counter R{?agﬁ_‘- RTT_MR
RTT_VR CRTV o s ”ELLEI
set rit_alarm
RTT AR )
13-1
RTT RTT_MR RTT_AR RTT VR
RTT_SR RTT 32K RC
RTT_MR RTPRES
1 131072 36 RTT_MR
RTPRES 0x00008000 2 32
136 32K RC
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14 USB  UART

AT91SAM7S32 EVB ARK3116T
USB UART

ARK3116T USB-UART

USB
USB 2.0 USB
(UART) USB
UART
ARK3116T
USB
ARK3116T 9600 bps
115200 bps
UART 3M

bps

230400 460800 921600 bps UART

32 OTP ROM VID/PID /
2.0 USB :

LDO

DMA

modem modem GPRS CDMA
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SIR

Win XP Win2K Windows ME, Win98, Linux

SSOP28

ARK3116T

USB <-> UART

1
ARIE1IST

—

o ani]

o [ |

=Y

TXD0

0 [~

11
12
13
14

He
VY

VPRI

THD

DTE_N

RTS_H
VDD_REF

FXD
FI_H/PCLE
Vis
DSE_H/AMODE
DCD_W

CTE N

He

VEE_5Y
fa)

HC
Wi

WaE
AGHD
GPION

PEH

HTALZ

HTALL

WSS

VDD

DAIHE

DPLE
HC

14-1

Team Mcuzone

19
15K

ARK3116T




http://www.mcuzone.com

il T o Tt .ﬂ"' “‘_ et
4 -

14-3
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