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- PART NUMBER :PD751685AGZA

- MCU Arm7@ 52MHz, DSP Lead2@ 104MHz

- GPRS class 12 uplink /Down link

- 5.5Mbit Internal SRAM

- DMA enhanced to 3port (Rhea, APl and Internal SRAM)
- Sizable 6 Chip-Selects up to 64Mbyte

- 2 Generic Purpose External Interrupts

- Secure boot

- Memory Protection Unit
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New peripherals
- LCD controller parallel physical interface
- NAND-Flash Controller/ Slave Camera interface
- Enhanced Keyboard controller
- Audio Codec serial interface (12S)
- USB client
- Multi Media and Secure Digital Card (MM C/SD) interface
- Memory Stick™(M S) inter face (usage exclusive with MM C/SD)
- Audio (mcsl) and Data (uart) for external BlueT ooth M odem connection
- Smart Card physical interface (1 SO-7816/EM V)
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Update Units

- Memory

- DMA

- ARM Interrupt Handler

- DSP Interrupt Handler

- EMPU

- Generic Purpose External Interrupts
- UART

- Secure Environment
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Calypso+ SYREN JﬂvDOW“””k
SPI | o USP /px%: __Ji_ 0 Uplink
_ﬁ__ R I A / /
A | RF = > B@\& ( S SIM
PSE M ™ CARD
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UPLINK:MIC->AUC->SYREN_VSP->Cal+ VSP->RIF->BSP->BBC->RITA
DOWNLINK:RITA->BBC->BSP->RIF->Cal+_VSP->SYREN_VSP->AUC->Receive
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New Unit Update Units

-LCD -Memory

- NAND-Flash/Camera | F -DMA

- CRYPTSO Processors -ARM Interrupt Handler

- CPORT -DSP Interrupt Handler

-MCSl-2 -EMPU

- KBD -Generic Purpose External Interrupts
- USIM - UART

-MMC - Secur e Environment

- USB
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CALYPSO CALYPSO+

| jefon]

+ Package [ asae, sasdlsaas sased) Package
 [Eateasten s e
« 179 balls ik ! HE + 293 balls
. 2 R o820 Cilil 2080 . a
12.00x12.00 mm | dh e 220 12.00x12.00 mm
« 0.8 itch e EEE__:*:_ —:EH‘*’Z“E:%_—J‘ « 0.5 itch
o e | e L evteT T e
) ¢ | amao aagae Joen .
* Power Domains Fe | o208, + §se Power Domains
D oe20000000¢PQ00OA00 208D
: ¢ OODGQDGQBO*QUOHGOIOCD ; 3
« 5 1/O domains B \g;;;;';;;;lggg;';;;;gj « 11 1/O domains
- | .
» 2 digital 1v8/2v8 « 8 digital 1v&/2v8
g 19315575 %00 34" g
1 analog 2v8 = 1analog 2v8
288 active balls
1 backup 1v8(1v5)/2v8 * 1 backup 1v5/2v8
« 1USB 3v3
+ 3 core domains + 3 core domains
3 digital 1v8(1v5) - 3digital 1v5
" digital backup 1v8(1v5) + 1 digital backup 1v5
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CALYPSO+

Parameter Description Min Typ Max

VDDSHV1 I/O Supply Voltage (MEMIF) 1.65 2.8 36* V
VDDSHV2 I/O Supply Voltage Analog/RF 2.5 2.8 3 \%
VDDSHV3 RTC I/O Supply Voltage RTC  1.42 2.8 3 \
VDDSHV4 I/O Supply Voltage I/O ASIC 1.65* 2.8 36* V
VDDSHV5 I/O Supply Voltage LCD 1.65* 2.8 36* V
VDDSHV6 USB I/O Supply Voltage USB 3 3.3 36 V
VDDSHV7 11O Supply Voltage MMC/SDIO  1.65* 2.8 36" V
VDDSHWVS 11O Supply Voltage Nand-Flash 1.65* 2.8 36" V
VDDSHWVS 11O Supply Voltage Smart Card 1.65* 2.9 31V
VDDSHV10 I/O Supply Voltage SIM Card ~ 1.65* 29 31V
VDDAHV Analog Supply Voltage 25 2.8 3 \Y
VDD Core logic Supply Voltage 1.42 1.5 165 V
VDD1 DPLL logic Supply Voltage 1.42 1.5 165 V
vDD2 RTC logic Supply Voltage 1.42 1.5 165 V
VDD4 APLL logic Supply Voltage 1.42 1.5 165 V
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O NGk wWDNEF
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©Oo Nk wWDNEF

REAL WORLD SIGNAL PROCESSING G, %3 TEXAS INSTRUMENTS




Making

Wireless Update Units 3/36

Memory

Internal Memory space:
 MCU dedicated RAM
- 5.0M bit embedded SRAM (dedicated to M CU)
« RAM extension (exclusive sharing with DSP)
- 0.5M bit embedded SRAM
« Boot ROM
- Internal 48K bytes Boot ROM
« DSP shared API memory
- 8K byte shared RAM (concurrent MCU/DSP access)

External Memory space:
» 6 sizable chip-select for atotal up to 124M byte addressable space

REAL WORLD SIGNAL PROCESSING G, %3 TEXAS INSTRUMENTS




Making

Wireless Update Units 4/36

Memory

( AEM memory APl interface W ( Rhea interface ]

| 1L ‘ILG ‘Ih T 1F
LI50) A_LL0:0] QUT/DIN[15: ARHEA CS[1:0]
0]

__nAPI_CS,

nAPI_ DS
A[15:0]
CS[5:0]
|-\ DOUT EXT
‘ DIN Efljs1:m
Chip-Select ;;ﬁii;r BUS CTRL

flags DI[31:0]

nW AIT T
DO[31:0]
AT31:0] control ‘

‘ MAS[1:0]

ARM

Memory interface functional diagram
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Memory

 Internal Memory:
- 8/16/32 bit word size adaptation
- ‘®; wastate access up to maximum frequency

« External Memory:

- 8/16 bit word size adaptation

- Access time management based on wait-state insertion or
external NREADY signal
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Memory

Several configurations of memory addressable ranges are proposed
for the chip-select with all addressable spaces contiguous.

in Mbytes nCS0 nCS1 nCS2 nCS3 nCS4 nCS5
Config #1
Config #2
Config #3
Config #4
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Memory

CS_MODE = 00 | Size MB | Start Address | Stop Address | Memory Space
nCS0 8 0080:0000 00FF:FFFF MS 8 16
nCS1 8 0100:0000 017F:FFFF MS 16 24
nCS2 8 0180:0000 O1FF:FFFF MS 24 32
nCS3 16 0200:0000 02FF:FFFF MS 32 48
nCS4 16 0300:0000 03FF:FFFF MS 48 64
nCS5 64 0400:0000 O7FF:FFFF MS_64_ 128

Table 5: External CS address mapping for CS MODE=0

IC_S_MIODE = 01 [Size MB| Start Address | Stop Address |Memory Space
nCS0 8 0080:0000 O0FF:FFFF MS 8 16
InCS1 16 0100:0000 O1FF:FFFF MS 16 32
InCS2 16 0200:0000 02FF:FFFF MS 32 48
InCSS 16 0300:0000 03FF.FFFF MS 48 64
InCS4 32 0400:0000 O5FF:FFFF MS 64 96
IHCSS 32 0600:0000 O7FF:FFFF MS 96 128

Table 6: External CS address mapping for CS MODE=1
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REAL

Memory

|CS_MODE = 10 | Size MB| Start Address | Stop Address|Memory Space
IHCSD 4 0040:0000 007F:FFFF MS 4 8
IHCS1 8 0080:0000 O0FF:FFFF MS 8 16
IHCS2 16 0100:0000 O1FF:FFFF MS 16 32
IHCSS 32 0200:0000 O3FF:FFFF MS 32 64
IHCS4 Y 0400:0000 05FF:FFFF MS 64 96
IHCSS 32 0600:0000 O7FF:FFFF MS_96_ 128

Table 7: External CS address mapping for CS MODE=2

I(,_S_MODE = 11 |Size MB|Start Address | Stop Address |Memory Space
nCS0 4 0040:0000 007F:FFFF MS 4 8
hhcs1 8 0080:0000 00FF:FFFF MS 8 16
IHCS2 8 0100:0000 017F:FFFF MS 16 24
IHCSS 8 0180:0000 O1FF:FFFF MS 24 32
IHCS4 32 0200:0000 03FF:FFFF MS 32 64
IHCSS 64 0400:0000 O7FF:FFFF MS 64 128

Table 8: External CS address mapping for CS_ MODE=3
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Memory
«—{ DATA[0,15] CALYPSO+
«<—— ADDI0,25] ARM Memory Interface: 5§ multi-mode pins Pull  Reset
ADD(23:0) OuT ARM address bus oul (10000
DATA(1%:0) INOUT | ARM data bus
+—— nC30 nCS(5:0) OUT | 6 chip select acive low. M
+<— nCS1 1 AQH o FTPp—
B ARM Memory R OUT RAM/FLASH memorv read/ no write I
«—1 nCs3 Interface nBHE OUT Ext RAMI/RAM2 chip select . (0
«— nC34 nBLE OUT Ext RAMI/RAM2 chip select. (0
| nggi MEM nFOE OUT Flash output enable for standby modz., I
EDP nFWE OuT VPP command for flash write, l.
«<— nBHE FDP OUT Flash deep low-power (1
“— | nBLE nRDYMEM IN Slow external device wait-state control nput
<— nFOE
«——— nFWE
+«—— RnW
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O NGk~ wWDdNEF
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DMA
Calypso-Plus Calypso
« Supports 6 physical « Supports 4 physical
channels and 3 ports channels and 2 ports
(Rhea, APl and (Rheaand API).

Internal SRAM).

« Can perform data
transfers from any port
to any port.

*DO NOT COPY *
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DMA
nWAIT
IMIF Port 0 l
ARM
RHEA Port 1
DMA
32
Req walt
Requests (Tx/Rx) from
Arbiter_nWAIT «+—— Bus arbiter peripherals
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DMA
The Peripherals supportinga DMA :
» Radio Interface (Rx/Tx)
» LCD interface (Tx)
« UART 1& 2& 3 (RX/TX)
« USB (Rx/TX)
« MMC/SD (Rx/TX)
« MS (RX/TX)
* » WIRE (RX/TX)
« C-PORT (RX/Tx)
o [2C (TX)
« USIM (RX/TX)
 NAND Flash (Rx/Tx)
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DMA
Cnitialize DMA>
channel
ynchronized
Basic flow of request?
DMA transfer

REAL WUORLD

S I GNAL

higher priority
IS serving?

<I' ransfer framD

No

Yes

PROCESS.I
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DMA

Each channel has two priority level:

« High priority channels are served first.

« Low priority channels are served only if all high priority
channels have been served or when high priority channels are
waiting for a synchronization event.

« Channels of the same priority level are served in around
robin manner (Time Division Multiplex)

*DO NOT COPY *

REAL WORLD SIGNAL PROCESSING G, %3 TEXAS INSTRUMENTS




Making

Wireless Update Units 16/36

Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O NGk~ wWDNEF
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ARM Interrupt Handler 1/3

» Provides 32 prioritized and maskable interrupts to the ARM core.

» Receives interrupts from both internal modules and the chip
external environment.

« Can be configured as alow level sensitive or falling edge
sensitive interrupt.

» Can be individually masked using dedicated configuration
registers.

*DO NOT COPY *
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ARM Interrupt Handler 2/3

Sense 1RQ FKFIQ) Function

TR edee Watchdog TIMIER interrupt
1RO ] cdge LIMERL interrupt

1RO)2 edge FIMER2 interrupt

TR ISP receives interrunt
1RO edge 1L frame interrupt

) edge I page intermapt

1RO edge SIM interrupt
= no answer Lo resct
character imderflow
- characler overllow
- characler (o ransmil
- received character
SIM card inscrtion/cxiraction
TRO7 lewel LART MODEM 1 interrupts
- creor on reeciver line
receive Limeoul
- received character
- character to iransimit
- modem smanis change
- Reccived XOFF ! special characier detected
CIS/RTS deaclivation
- DISECRAD activity detection (OFF mode only)

1ROB level sevboard intermupt
1ROV edpe K10 periodical tmer interrupl
1RO10 level RIC ALARM
1RO ] edpe JLPD end of gauging interrupt
1Ri)12 level External mrerrupt
1RO13 edge SPLinlerrupt
- received data
- data to transmit
1RO 4 level DIMVUA interrupt
TR S cdge A nterruprs (nl 1IN 1)
1RO L6 Uil O interrupt
1RO ["ast external interrupt
IRO18 level UART IRDA interrupts

- error on receiver line

- Feccive rimennt
recelved characler

- character to transiniit

- modem status change

- Received XNOIT /7 special character detected S INSTRUMENTS

CTS/RTS deactivarinn
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ARM Interrupt
Handler 3/3

Name
N

Sense

level

IR FIQ

Function
TP GSM Timer

1RO

leve|

GiEA imernpt

12021

level

Exlernn General Purpose inderrupl RO 1

114022

level

Lxtesnal General Purpose imterrapt HHOZ

[REL

leve

VISR card inserficon/estraciion

TR0

13_’1

PISIN interrapt

- P ArTEw e Toy feset
character underflow

- charactar overflow

- charactar 1o ran=smil

- recelyed characiler

IRO25

level

LOCD interrapts
- T I ampis
- Statas register fnll

1RO

level

LISHE interiot
DA transter completed on Transnmit channe! #n
completion of IMA transfer flrom Receive channe’ i
- Fod of Frarster (10OY 1) packer detection on receive channeal
#7#n
- Start of Frame detected
- Ol iransaction detected on endpaint #n
- IM tran=saclior detee ed on cndpoinl #n
- Dreviee stalus chunge
Setup transaction completed on control eadpoint (70
- LT ransaction delected on control cndpoin. (#0)
IN transaelion detecied on control endpoint (70)

1027

level

MMMUOSSEY inlerrupt
- Bualler alsmest cmply
Buffer almost full
- Command/daly responss lime-oul
End of corumand
Enter/exit busy state
- Card status erros
Command/date CRC error
Memory Stick ™
= rara request (VIO Sull FTHOY smmnry )
- Protoco] raads
- Interrapt receivaed from MS device
- CRO error
- Iirrie-oul error

TRO2R

lewel

TIART _NOTIEN 2 interripls

- error on racaives line

- receive timeoul

- received characier

- charactar 1o ransmit

- rmodenm stalus chunge

- Feceived XOFE 7 special character doetecled
activation

Dy SRR activity detection (OFF mode only)

11020

lewvel

Sovure inberrupl bandler RO [see table below)

[IEIN RIS

level

1207 data rransior error S completion R oW IR

1RO

IL'. Ve

Marid Ulash interrup

%)

Y™
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Update Units

Memory

DMA
ARM Interrupt Handler

DSP Interrupt Handler

EMPU

Generic Purpose External Interrupts
UART

General purposes |/O (ARMI/O)
Secure Environment

©O Nk wWDNEF
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DSP Interrupt Handler 1/2

« The DSP interrupt handler provides 21 interrupts to the
DSP core.

 Each incoming interrupt can be configured as alow level
sensitive or falling edge sensitive interrupt.

« The mask and the interruption level of the interrupts are
configured in the DSP core itself.

*DO NOT COPY *
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DSP Interrupt
Handler 1/2

REAL WIDORL

Name Sense DSPINT Function
RSN level RSN DSP sub-svstem reset (HW or SW)
nMIN nMIN Abort on Rhea bus
level [INTOn RIF receive interrupt
level INTIn RIF transmit interrupt
UART interrupt
- Error on receiver line.
- Receive timeout.
- - Received character.
[NI2n - Character to transmit.
- Modem status change.
- Received XOFF / special character detected.
- CTS/RTS deactivation.
I'INT I'IN'] l'imer interrupt
RINT RIN'T SPI receive interrupt
NINT XINT SPI transmit interrupt
level INT3n MCSI-1 receive interrupt
’ MCSI-2 fransmit interrupt
level INT4n _\-'l(i.%il—l 11‘2[I1.H'II]]'H_ Iimcrrup[
MCSI-2 receive interrupt
level INT5n MCSI-1 frame duration error interrupt
} MCSI-2 frame duration error interrupt
level MCSI-1 DAT interrupt
- MCSI-2 DAL interrupt
CalLe C-PORT (12%) ll'Ll]]b[lllil interrupt
C-PORT (128) receive interrupt
edge CYPHER interrupt
INT7n - end of ciphering process
- error of processing
edge INT8n I'PU frame interrupt
AINI AIN APl interrupts
edge [IN'19n I'PU programmable interrupt
level INT10n DMA interrupt
edge INTIIn External DSP interrupt
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O Nk wWDdNEF
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EMPU 1/4

« EMPU can be configured by the processor
 EMPU Monitored the position of the memory region accessed.
 EMPU indicated the fault to the processor When a protection
breach attempt occurs.
 EMPU has 3 different protected memory spaces.

- APl memory space.

- External memory space.

- Internal memory space.

*DO NOT COPY *
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EMPU 2/4

The EMPU allows for controlling:

« Up to four programmable protected regions within a maximum
memory space of 512 k-byte

« A maximum protected size of 128 k-byte for each region (512 k-
byte for 4 regions)

« A minimum granularity of 8 bytes on internal memory

« A minimum granularity of 1 byte on the API

« A minimum granularity of 128 bytes on external memory

*DO NOT COPY *
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EMPU 3/4

RHEA-Bus
¢ MPU Status Register |«
Protection-Mode & MPU_Fault En
OPn-enable bits
R Tl
i Add 18-17 !
: o i
C—!‘—|Base Address 2 bits >_ i
! Illegal Access :
MCU__4 [ ! I3 & A N
AddressBug | ! Add 16-3 Out-of Protection )
| §—{Siat Address 14 bitg >_ Address : %% lllegal Access
| :
: [
! Add 16-3 :
| L{ End Address 14bits > Decode |
User/Non-User | | i :
| :
Op-Code | ! ™~ MPU-
Fetch T [T I § J ) Fault

REAL WO0RLE S!IGNAL P | w3 TEXAS INSTRUMENTS
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EMPU 4/4

Memory mapped control registers define:
 Protected memory region base-address

» Starting/ending addresses

* Protection mode (Non-User R/W, User Read-only,
ROM, Privileged-region write...)
 QOut-of-protection

*DO NOT COPY *
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O NGk WD EF
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Generic External Interrupts 1/2

In addition to the existing external interrupt lines

- ABB IRQ
and
-ABB_FIQ

dedicated to the analog baseband device, the Calypso-Plus
supports 2 additional external interrupt lines mapped on 2
Individual channels of the MCU interrupt handler

- IRQ[1:2]

*DO NOT COPY *
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Generic External Interrupts 2/2

MBFQ - INTLTESTL

ABE RO NTLTEST?

Calypsot SYREN
MCU Interrupts: 5 multi-mode pins Pull Reset
ABB IRQ) IN External interrupt from ABB Pull-up input
ABB FIQ IN Fast external interrupt from ABB Pull-up input

REAL WORLD SIGNAL PROCESSING. %3 TEXAS INSTRUMENTS
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O Nk WD EF
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UART

------------------------------------———-—-—--15 Cadl YPSO- pI US:
< T Riea (obi) \ UARTI i « TwoUARTs. Add a

4 I LI UART for

N Ry :
Interrupt to ARM e SUppOI'tI ng bI UetOOth
faputcock g ICTS data Interface
ERTS
Calypso:

/
<«

DMA requests

« only one UART.

Figure 4: Bluctooth Data interface

*DO NOT COPY *
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Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O Nk~ wWDNEF
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ARMI/O

Calypso-Plus
» 16 General Purpose I/O ports

e NoI/Obeused by KB

B OLT Buzzer output with PWM.

LT OLT Light output with PWM.

[O) 1508 IN/OUT generic Input/Output OR. interrupts Pull-up
[O(7:0) [IN/JOUT generic Input/Ouiput OR. interrupts Pull-do
E BO( 5000 OLT kKeyvboard matrix 6 column access.

K BE{5:0) [N keyvboard matrix 6 row access. Pull-up

Calypso
« 16 General Purpose I/O ports
« 101/Obeused by KB

GENERIC I/O PORT : 16 pins. Pull
BU ouT Buzzer output with PYAM.

LT ouT Light output with PYA/M.

10(3:0) INJOUT | generic Input/Output.

KBC4:0) ouT Keyboard matrix 5 by 5 column access.

KBR{4:0) IN Keyboard matrix 5 by 5 row access. PU
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Wireless Update Units 35/36

Update Units
Memory
DMA
ARM Interrupt Handler
DSP Interrupt Handler
EMPU
Generic Purpose External Interrupts
UART
General purposes |/O (ARMI/O)
Secure Environment

©O Nk~ wWdEF
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Secur e environment

«  Security function in Boot Memory (ROM)
- Root Key ldentifier

« Enhanced Memory Protection Unit
- Cf.“° Uodde nt”

« Manufacturer Public Key Identifier (eFuses)
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Making
Wireless Calypso-plus

« Calypso-plus Overview

* From Calypso to Calypso-plus
« Update Units

* New Units

« Common Units
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Wireless New Units 1/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

No oL E

©
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Making

Wireless New Units 2/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

NOoO gL E
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Wisoloss New Units 3/39
LCD interface 1/4

- An dedicated 8-bit parallel interface for an external chip
LCD controller.

 Alternative to the use of aseria interface (v wire, 12C)or to
the sharing of the MCU external memory interface.

» Implementsa DMA channel to Improve the data throughput

*DO NOT COPY *
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Making

Wireless New Units 4/39
L CD interface 2/4

] kﬂ%]iﬂ]f
RUEA | gl Registers RS
]] SN é nCSI’JI]
-...___,_,--""'-‘-'_ I_
RHEA i State Machine
bus -(—I Received
data register |egem ESTRB
4|—) Transmit RnW
FIFO
I
Clock Clock (128x16) Data_in
13MHz management |
— Data_c:ut
1
nIRQ ,

Figure 1 — Diagram of LCD interface

* DO NOT COPY *
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Wireless New Units 5/39
LCD interface 3/4

MCU LCD Interface: 14 multi-mode pins

LCD nCS[1:0] | OUT L.CD Controller chip-select |

LCD RS OUT L.CD register selection (data/control) ()
.LCD RnW OUT Read / no Write. (i
.CD ESTRB OUT Strobe Enable (1
L.CD D[7:0] IN/OUT | Data bus
LCD nRESET OUT [.CD Controller dedicated reset. ()
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Wireless New Units 6/39
L CD interface4/4

» Short DMA transfer up to 52Mwords/s (16bits)
» Relaxed LCD transfer up to 13Mbytes/s

DMA_RE X3
DMA _REQ (TX3)
internal controller |
SRAM LCD IF
I LCD Controller
image Transfer 128 * 16
Megaory bus RheaYqus
f,’ » ’_.-‘
16 g
Read Status
h 4 '
Tx FIFO DlSFlaY RAM
IMNT (IRQ25)
ARM7
Calypso+

*DO NOT COPY *
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Wireless New Units 7/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

NoO oL E
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Wireless New Units 8/39
Nand Flash interface 1/4

Processor bus

32 hits
COM;AND ) Processor clock
COMMAND L
ECC
ADDRESS 1
"""""""" ECC_SIZE REG
ADDRESSM L ECC_VALUE_REG
DATA 1 START_ADDRESS REG
................ BLOCK_SIZE REG
DATAN STATUS _STATE REG
>
PAR_IF_CTRL_REG STATUSIT.REG
SEQU EN CER S CONTROL_REG
, 32 bits COMMAND_REG
PAR IF
logic e =
ALE nWpP2
Ext Data CLE nWP1
clk enable "
8 bits commands, 4 ITGEN [—
addresses, data nRE
nCE2 nCE1l

PAR_IF PORT Nand Flash Memory Port
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Wireless New Units 9/39
Nand Flash interface 2/4

* Prescaler:

- gives the clock to sequencer and address generator

- programmed by the control register and proposes different
division factors, 1to 15
« ADD_GEN:

- a 128-states counter managed by the sequencer .

- cleared by sequencer each time the page isfull and at each
time a new transfer start.
« Seguencer :

- astate machine clocked by the prescaler

- controls all the signals of the Nand Flash Port, the address
generator, the page switch and the interrupts generation.

* DO NOT COPY *
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Wireless New Units 10/39
Nand Flash interface 3/4

MCU NAND-Flash: 15 multi-mode pins

NAND [10O[8:1] IN/OUT Data port

NAND CEI OUT Chip enable to Nand Flash 1™ instance I
NAND nWPI OUT Write protect | ()
NAND WE OUT Write Enable I
NAND RE QLT Read Enable I
NAND CLE OUT Command Latch Enable ()
NAND ALE OLT Address Latch Enable ()
NAND RnB [N Ready/Busy

* DO NOT COPY *
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e New Units 11/39
Nand Flash interface 4/4

CalypsoPlus
Sensor LCD

ST Parallel (NandFlash) LCD )
/ Interface Interface :> %
r Y U ] #4*.‘

{

DMA
12C CPU
Interface )
Inte mal
RAM

Cameralnterface & LCD asview finder
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Wireless New Units 12/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

No oL E
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Keyboard Controller Interface 1/2

GRS 0]

KR [E5-0]

K2R Latch FEG

SEQUEMNCER

ini Kb'j

TIMER

Hardware decoding
Instead of
Software decoding.
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Wireless New Units 14/39
Keyboard Controller Interface 2/2

:
|

VCC

i

|
?

] Y oy

e NN e KBR(1)
B W E U EN P I N KBR(Z2)
\ b L L % \ L. L% . T

W - - “y . \ HBH(&}
LN AN LR LA KER(5)
I N I N N N
il N SO O I O O . KBR(7)

Chip core

KBow T
L—_._—""'
KEC(1) _1
L___--"'-
FHOG ] L.’-———r-_-c z
KBS | @
[
KB4y o L-"_r_{ll
EEC R ] &
L
KBOWGY | E
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Wireless New Units 15/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec seria interface (12S)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

NoogrLDOE
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Wireless New Units 16/39
Codec Port FIFO 1/3

MCU Module chip select —— 3 ACS VAL

MCU Rhea address bus > AA
MCU Rhea Data bus »| ADO

ARM Interface MCU Rhea Data strlobe ——>» NASTROBE CPT_SYNC_O frame synchro output
MCU Rhea read notwrite ______3{ ARNW

CPT_SYNC_I frame synchro input

MCU Rhea bus chip select »| ACS CPT_SYNC_NOE frame synchro direction C d
) : r
MCU Rhea Data bus <—| ADI CPT_SCLK_| serial clock input odec pO t
i i APERMHAS
MCU Rhea peripheral access size =~ €——— CPT_SCLK O serial clock output
MCU Rhea bus tri-state control € ANOE_CTRL
MCU Rhea bus tri-state control ~€——]ANOE DI CPT_SCLK_NOE serial clock direction
«<—| ANREADY
MCU Rhea ready flag CPT_SDI serial data input
C-PORT transmit DMA request €| CPORT_DMA_REQ_X
C-PORT receive DMA request €| CPORT_DMA REQ_R CPT_SDO serial data output
DSP Module chip select »XCS VAL CPT_RESET reset output

DSP Rhea addressbus 3, |xA
DSP Rhea Data bus ——>»|XDO
DSP Interface DsPRheaDatastrobe 3 |NXSTROBE
DSP Rhea read not write ~ ——»|XRNW
DSP Rhea bus chip select ————>|XCS
DSP Rhea Data bus <— | XDl MCLK 1€——— Slave clock
DSP Rhea peripheral access size < |XPERMHAS
DSP Rhea bus tri-state control < [XNOE_CTRL
DSP Rhea bus tristate control € [XNOE DI
DSP Rhea ready flag < [XNREADY
<—|CPORT_R_INT
«<——|CPORT_X_INT

Master CLK [€——— Master clock

C-PORT transmit interrupt request
C-PORT receive interrupt request

CODEC PORT FIFO
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Wireless New Units 17/39
Codec Port FIFO 2/3

« Support several industry standard serial interface protocols:
- Inter-1C sound (12S) modes
- Pulse Code modulation (PCM) modes

» Codec Port FIFO has three interfaces.
- a Codec Port interface to connect an external Codec
- aRHEA bus (X10) interface with the LEAD, used for
configuration and data transfer
- aRHEA bus (API) interface with the ARM, used for
DMA operations.

*DO NOT COPY *
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Wireless New Units 18/39
Codec Port FIFO 3/3

12S
CPT_SYNC_O LRCK
CPT_SCLK_O BCLK
CPT_SDO SDTI
CPT_SDI SDTO
CPT_NRST 0] (1 NRESET
CODEC
PORT F1 MCLK
FIFO
CPT_SYNC_| [J
CPT_SCLK_I [1

CPT_SYNC_NOE 0]
CPT_SCLK_NOE 1
11.2896 MHz

MCLK 3

CODEC AUDIO PORT: 5 multi-mode pins

CSYNC INJOUT | Codec port interface frame synchro
CSCLK INJOUT | Codec port interface senal clock

CDI IN Codec port interface serial data input
CDO OuUT Codec port interface serial data output
CRESET OUT Codec port interface reset output
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Wireless New Units 19/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

No oL E
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Wireless New Units 20/39
USB Module 1/3

* The USB_W?2FC module supports the
Implementation of a"Full-Speed" device fully
compliant to USB1.1 standard.

* |t provides an interface between the MCU and the
USB device and handles USB transactions with
minimal MCU intervention.

*DO NOT COPY *
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Wireless New Units 21/39
USB Module 2/3

OMAP1510
|
Uss?gﬁg:jssli::ut;:nd USB W2EC USB and sideband signals outputs >
dma_rx_req_on %’ dma_rx_. DMA dma_rx_ -
3 reg_ush req_rhea

‘_E MGT 3

3] USB WRAPPER

o

Rhea Inputs PVCI Bridge Rhea outputs >

USB Contains:

« USB_W2FC Unit

 DMA management Unit

« PVCI Bridge: Programming Interface

*DO NOT COPY *
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Wireless New Units 22/39
USB Module 3/3

]
e VDDUSB 3V3 5V-3V3
| 0o
mﬁj%
VDD Core l o EN
|
e VBUS_I PU_EN h 4 ; VBUS (5V)
1 _." D+ M
CK48_REQ USE tul :[> f
TRUER ) mott L—+ <J M —%
T RAEA "
usEPWD |
GND J_

Figure 3: USB interface diagram

USB : 2 pins + 1 dedicated pins Reset
LISB DP IN/OUT USB difTerential (+) line. i
LISE DM IN/OUT USB differential (+) line

[ISB PU EN ouT PU enable z

*DO NOT COPY *
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Wireless New Units 23/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MM C/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

NOoO gL E
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Wireless New Units 24/39
MM C/SD Interface 1/4

The MMC/SD host controller provides an interface between

Calypso Plus and either a Multi Media Card (MMC) or Secure
Digital (SD) memory card.

MM C/SD host controller support several transaction modes:
1. MMC mode

2. SD 4-bit mode

3. SPI mode

*DO NOT COPY *
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MM C/SD Interface 2/4
Main features of the controller:

 Full compliance with MM C command/response sets as
defined in the MM C standard specification v.2.2 [1] (SPI mode
extension not supported).

 Full compliance with SD command/response sets as defined
In the SD Physical Layer specification v.1.0 [2] (SPI mode
extension not supported).

* Built-in 64 bytes FIFO for buffered Rx and Tx datatransfer

» 16-bit wide host bus to maximize bus throughput.

» Programmabl e clock generation.

« 2 DMA channelsfor Rx and Tx datatransfer
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Wireless New Units 26/39
MM C/SD Interface 3/4

DA

MCU <:>R|]:.:;\ MMC/SD  «

Controller

GPLOJi|

card deleciion

MCU MMC/SD card: 7 multi-mode pins Reset
MMO CLEK OuUT SDMC Clock / SPI elock

MIMC CMD INJOUT | SDMC Command / SPI Data-Out Pull-up

SDMC DAT O INJOUT | SD Data [0]/ MMC Data / SPI Data-In Pull-up

SDMC DAT | INJOUT | SD Datall] Pull-up

SDMC DAT 2 INJOUT | SD Data [2] Pull-up

SDMC DAT 3 INJOUT | SD Data[3]/ SPI Select Pull-up

MMC POW OuUT SPMCO power-supply control

*DO NOT COPY *
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Wireless New Units 27/39
MM C/SD Interface 4/4

DATI
DATO

rRuEA  VMIMC / SD L
MCU < >' Bus CLK
Controller

12345678

GPIO]i|
card detection / write protect

*DO NOT COPY *
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Wireless New Units 28/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

NoO oL E
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Wireless New Units 29/39
MS Interface 1/2

The MS host controller provides an interface between the
Calypso Plus and a Memory Stick™ (MS) card.

This Memory Stick interface is multiplexed with MM C/SD
Interface.

The interface is composed of 3 wires:
- MS seria clock

- Datal/O
- Bus State control

*DO NOT COPY *
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Wireless New Units 30/39

MS Interface 2/2

SDMC_CLK CLK

SDMC_CMD CMD 11O CMD /O DO O BS O
SDMC_DAT_ 0 DAT 11O DATO 11O Dl | DIO 1l@]
SOMC_DAT _1 reserved NC DAT 11O Cs0 0 reserved MNC
SDMC_DAT 2 reserved MNC DATZ 11O C51 O reserved MNC
SDMC_DAT_3 reserved NC DAT3 11O cs2 0 reserved MNC
GPIO[15] CcD I CD/WP | CD/WP | CD I

|/O signals are multiplexed depending of the card
type and the transaction protocol.

*DO NOT COPY *
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Wireless New Units 31/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

No oL E
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Multi-Channel Serial Interface (M CSI 2)

e MCSI isaSeria Interface with a Multi-Channels
transmission capability.

« MCSI expands the addressing capability of the parallél
Interface of aDigital Signal Processor to connect
external devices such as CODEC, DSP or any external
device integrating audio capability.

« MCSI supportsthe audio link with an external Bluetooth
baseband | C device based on 8-bit data format with 8KHz
sample rate.
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LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueTooth Modem
connection

10. Smart Card physical interface

No oL E
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Bluetooth I nterface 1/3

______________________________________________

| UART can be
< e vakr | configured for
/| % useasthe
1lturrupt to ARM Q—ERX— Bl UetOOth data
i q S, interface with
55 theuseof the
| hardware flow
| control.. Itis
! mapped on the
NIE | MCU RHEA
DMA requests
bus.

Figure 4: Bluetooth Data interface
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Bluetooth Interface 2/3

MCSI-2
c¢lk_out
Clk_out_z
clk_in
Fsynch_out

Fsynch_out_z
Fsvnch_in

txd
txd _z
Rxd

visrx

DBB - BT Chipset uLaw
. BT BCLK Voice Codec
5; | Interface
e BT SYNC
~ BT DO
B re]
. BT DI
|

REAL

W ORLD

Figure 5: Bluetooth Voice interface

S 1 GN
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Wireless New Units 36/39

Bluetooth Interface 3/3
« The Bluetooth uLaw interface is an 8KHz frame serial, 8-
bit data transfer interface.

e Usesthe 4-wire MCSl interface with a bi-directional serial
clock and frame synchronization.

« |f the Bluetooth baseband device is not synchronized with
the modem network, the Bluetooth voice interface will
receive the clock and frame synchronization from DBB.

DSP Bluetooth MCSI-2: 4 multi-mode pins
MCSI2 CLK INOUT | Bit Clock

MCSI2 SYNC IN/OUT Frame Synchronization
MCSI2 DO QLT Data Out
MCSI2 DI IN Data In

*DO NOT COPY *
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Wireless New Units 37/39

LCD controller parallel physical interface

NAND-Flash Controller/ Slave Camerainterface
Enhanced Keyboard controller

Audio Codec serid interface (12S5)

USB client

Multi Media and Secure Digital Card (MMC/SD) interface
Memory Stick™(MYS) interface (usage exclusive with
MMC/SD)

Multi-Channel Serial Interface (MCSI 2)

Audio (mcsi) and Data (uart) for external BlueT ooth Modem
connection

10. Smart Card physical interface

No oL E
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Wireless New Units 38/39

Smart Card interface 1/2

SCIl module is designed to support SIM (GSM) and USIM
(3GPP).

SCI and SIM interfaces mapped on 2 separate ports to connect
both a SIM card interface and an application smart card.

MCU SMART CARD: 5 multi-mode pins Pull Reset
SMART RST OUT Card Reset ()
SMART PWR | OUT Card Power Supply 0
SMART 10 INOUT | Card 1/O Data 0
SMART CLK OUT Card Relerence Clock 0
SMART CD IN Card Presence Detection Input

*DO NOT COPY *
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Wireless New Units 39/39
Smart Card interface 2/2

Port 1

/O

sty

SIM Card

Controller

CLK

EEESE

RS5T

D

cord deilection

Port 2

110

E?
Smart Card CLK §§ wae ..
Controller RST -l

D

card detection

Figure 6: Dual cards connection
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Making
Wireless Calypso-plus

» Calypso-plus Overview

* From Calypso to Calypso-plus
« Update Units

* New Units

 Common Units
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Clock Management (CLKM)
Real Time Clock (RTC)

Time Serial Port (TSP)

General Purpose Timers (TIMER)
Debug Unit

Voiceband serial port (VSP)
Radio Interface (RIF)

Seria Port Interface (SPI)
Micro Wire interfaces (UWIRE)
|2C master serial interface (12C)
. Pulse Width Tones (PWT)
Pulse Width Light (PWL)

Light Pulse Generator (LPG)

RO ~NOOR~WNE

e
W= O
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Clock Management (CLKM)
Real Time Clock (RTC)

Time Serial Port (TSP)

General Purpose Timers (TIMER)
Debug Unit

Voiceband serial port (VSP)
Radio Interface (RIF)

Seria Port Interface (SPI)
Micro Wire interfaces (UWIRE)
|2C master serial interface (12C)
. Pulse Width Tones (PWT)
Pulse Width Light (PWL)

Light Pulse Generator (LPG)

RO ~NOOR~WNE

e
W= O
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CLKM 1/3

CLKM module has three main functions:;

« Generate and control clocks distributions to the ARM
core, the DSP core and DSP peripherals, the internal
and external peripherals.

« Control reset signals of ARM core, LEAD core, internal
and external peripherals.

« Control deep power mode of external FLASH

*DO NOT COPY *
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kg . Common Unit 4/29
CLKM 2/3

Resets M anagement:
Uses 3 external input signals:
RESPWRON (Reset Power On)
CHIP nRESET (global chip reset)
or RST CMD (watchdog reset command)
CNTL_ RST register (permitsto activate individually each reset)
To control the generated reset signals::
ARM nRESET(ARM core and ARM peripheralsreset )
LEAD nRESET OUT( LEAD core and Lead peripherals reset )

NRSTOUT (External peripheral reset )

*DO NOT COPY *
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CLKM 3/3

W p LO Peripherals (VCLKOUT FR)

extemal

Velkout div2

+Z
J 45‘ DPLL T} TO DSP
=1

vicxo_div2

VTCXO

TO MCU clock module

CLKIN [(F——m
clkin sel0

{

clkin sel
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Clock Management (CLKM)
Real Time Clock (RTC)

Time Serial Port (TSP)

General Purpose Timers (TIMER)
Debug Unit
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kg . Common Unit 7/29
RTC

The RTC block is an embedded Real Time Clock module
running on the 32KHz clock reference.

32 Khz

(;c;:(nr:ir 47 Compensation Control
4’ Week Days

p RQALARM

p NIRQ_ALARM

NIRQ_TIMER
> Q_
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wakirg «  Common Unit 9/29
Time Serial Port (TSP) 1/2

TSP isaperipheral of the TPU which includes:
- aserial port
- aparalld interface

Both interfaces are TPU programmable with atime
accuracy of the quarter of GSM hit.

The serial port is bi-directional and the received data
can be directly accessed by the MCU on the occurrence
of an interrupt

The serial bit clock frequency isfixed to 6.5MHz.
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wakirg «  Common Unit 10/29
Time Serial Port (TSP) 2/2

TSPACTO
CALYPSO+ TSPACT1 RITA
TSPACT2
TSPACT3
TSPACT4
TSPACT5S
TSPACT6 —> PA ON
CLKX_SPI TSPACT7 | RX900/TX1800

TSPACTS —* RX1800/TX900
TSPACT9

TSPACT10 —»| DATA

TSP TSPACT11 — CLK
— SYN_EN
TSPDO — EN

/104 TSPDI
TSPCLKX SYREN 2
TSPENO \
Skl G Se— |
TSPEN2 TSP

nSCS2 TSPEN3 —> TDR A\ )
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wking «  Common Unit 12/29

TIMER 1/2

 The chip implements three 16 bits timers configurable
elther in ‘auto reload’ or in ‘one shot’ modes.

» These timers generate interrupts to the ARM when equal
to zero.

* One of thetimersis configured by default as awatchdog
of the MCU when not . This watchdog function can be
deactivated through a specific data write sequence into a
dedicated register thus reconfiguring the timer asas a
general-purpose one.

» Thetwo other timers are general-purpose timers.
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Making

wirelese COMmon Unit 13/29

Rhea bus ¢

Tl

MER 2/2

<

—peripheral CS{

JTAG

N

Timer Value

CLK_EN PTV Load Timer
- register
. Clock Divider
Ext_timer_clk by 16
Timer_clk—» Clock Divider 16-bit Timer

Dione 16-bit timer

/

AR = Auto Reload

ST = Start

PTV = Pre-scale clock Timer Value
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wakirg «  Common Unit 15/29

Debug Unit 1/1

« The DU isahardware resource intended to provide
additional support to a software abort handler.

« The DU provides 64 stages deep history table of the |ast
memory accesses prior entering the abort mode, then

permitting analysis of previous bus transaction’ s.

« The DU is an stand-alone function that does not need any
configuration.

» The DU is connected directly to the processor busses

(address & control signals) from where it collects the data and
Is mapped in the MCU memory space to allow retrieving the
saved history table.
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Making  Common Unit 16/29
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wakrg «  Common Unit 17/29

VSP 1/1

A bi-directional (transmit/receive) serial port
» Format is 16-bit data packet with frame synchronization.

VDDAV \DX VR0
vox [ ——g o G
I 0N )
Voice band :\“ER Wiz | VFSRX g | /A Voiceband /
VSR 1\t | VCIKRX &
VCLKRX VCK Stereo codec
Calypso+ TWL3016
DSP VOICE Interfacel: 4 multi-mode pins Pull Reset
VCLKRX I Transmit/Recerve clock.
VDX OUT Transmit Data.
VDR IN Receive data.
VFSRX 1™ Transmit/Recerve Synchro.
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Making  Common Unit 18/29
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wakirg «  Common Unit 19/29

Radio Interface (RIF) 1/2

- A full-duplex double buffered serial port interface.

* The Transmit serial clock is either generated from the
RIF or received externally from the ABB device.

» The Recelve seria clock is aways generated externally
from the ABB device.
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wakrg o Common Unit 20/29
Radio Interface (RIF) 2/2

Calypso+
RIF

BFSR
BDR
BFSX
BDX
/06 BCLKX
ARMCLK BCLKR

DSP RADIOQ Interface: 4 multi-mode pins

BFSRK [N Receive synchro.
BDR IN Recerve data
BFSX OLT Transmit synchro.
BDX OLT Transmit data.
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wakirg o Common Unit 22/29

Serial Port Interface (SPI) 1/2

« SPI isafull-duplex seria port configurable.

* Provides 3 enable signals programmabl e either as positive or
negative edge (window) or level (pulse) sensitive.

» The dataword size can be programmed from 1 bit to 32 bit.

» The serial clock period is derived from the reference 13MHz
clock.
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Waeless COmmon Unit 23/29
Serial Port Interface (SPI) 2/2

CALYPSO+

SPI

MCUDI

MCUDO

TSPACT7 CLKX_SPI

MCUENO

/08 MCUEN1

/013 MCUENZ2

MCU Serial Port Interface: 4 multi-mode pins

MCUDI [N [nput serial data.
MCUDO OUT (Qutput serial data.
MCUEN 0 OUT Configurable enable triggers (edge/level)
MCUEN | OUT Configurable enable triggers (edge/level)
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wkirg «  Common Unit 25/29

UWireinterface 1/1

UWire interface can communicate with external deviceslike
serial EEPROM, LCD controller or Camera controller with
respect to the micro wire standard.

CALYPSO+
MCU uWIRE: 5 multi-mode pins Reset
SDI IN Data in, [nput
uWire SDO OUT Data out. ()
SCLK OUT Serial clock. 0
—=b 1SCS0 OUT | chip select 0 1
= SCs OUT__| chip select | j
| SCLK 11 chip select 1.
«— nSCS0O
+«— nSCS1
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wkirg «  Common Unit 27/29

| 2C interface 1/1

1. A haf-duplex seria port.
2. Theinterface is compliant with the Philips standard.
3. Standard (100KHz) and the fast (400K Hz) transmission modes

MCU I*C: 2 multi-mode pins Reset
SCL OUT [2C mterface Master senal clock !
SDA QLT [2C interface Serial bidirectional data /
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wakirg o Common Unit 29/29

Pulse Width Tones (PWT)

PWT module generates a modulated frequency signal for an
external buzzer. The frequency is programmabl e between
349Hz and 5276Hz. The volume is also programmable.

Pulse Width Light (PWL)
PWL module allows controlling the backlight of a LCD and a

keypad

Light Pulse Generator (LPG)

L PG module produces the electrical signal for a blinking
LED. The blink period and duration are programmable.
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