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Calypso-plus overview 1/5

- PART NUMBER :PD751685AGZA 
- MCU Arm7@ 52MHz, DSP Lead2@ 104MHz
- GPRS class 12 uplink /Down link 
- 5.5Mbit Internal SRAM
- DMA enhanced to 3port (Rhea, API and Internal SRAM)
- Sizable 6 Chip-Selects up to 64Mbyte
- 2 Generic Purpose External Interrupts
- Secure boot
- Memory Protection Unit
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Calypso-plus overview 2/5

New peripherals
- LCD controller parallel physical interface

- NAND-Flash Controller/ Slave Camera interface

- Enhanced Keyboard controller

- Audio Codec serial interface (I2S)

- USB client

- Multi Media and Secure Digital Card (MMC/SD) interface

- Memory Stick (MS) interface (usage exclusive with MMC/SD)

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

- Smart Card physical interface (ISO-7816/EMV)
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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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RIF
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Calypso+ SYREN
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TSP
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CARDDSP

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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From Calypso to Calypso-plus 1/5
New Unit
- LCD

- NAND-Flash/Camera IF

- CRYPTSO Processors

- CPORT

- MCSI-2

- KBD

- USIM

- MMC

- USB

Update Units
-Memory

-DMA

-ARM Interrupt Handler

-DSP Interrupt Handler

-EMPU

-Generic Purpose External Interrupts

- UART

- Secure Environment
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7. UART
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9. Secure Environment



Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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Internal Memory space:
MCU dedicated RAM
- 5.0M bit embedded SRAM (dedicated to MCU)
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 a total up to 124M byte addressable space

Memory

Update Units 3/36



Memory

Update Units 4/36

A_L[25:0]



Memory

Internal Memory:
- 8/16/32 bit word size adaptation
- ®¡̄  wa-state 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

Update Units 5/36



Memory

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

Update Units 6/36



Memory
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Memory
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DATA[0,15]

ADD[0,25]

nCS0
nCS1
nCS2
nCS3
nCS4 
nCS5
nRDYMEM
FDP
nBHE
nBLE
nFOE
nFWE
RnW

ARM Memory 
Interface

CALYPSO+
Memory
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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DMA

Calypso-Plus 
Supports 6 physical 
channels and 3 ports 
(Rhea, API and 
Internal SRAM).
Can perform data 
transfers from any port 
to any port.

* DO NOT COPY *

Calypso
Supports 4 physical 
channels and 2 ports 
(Rhea and API).
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DMA
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The Peripherals supporting a 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)
I2C (Tx)
USIM (Rx/Tx)
NAND Flash (Rx/Tx)

DMA

Update Units 13/36



Basic flow of 
DMA transfer
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DMA
Initialize DMA

channel

Synchronized
request?

higher priority
is serving?

Transfer frame

Transfer
finish?

Yes

No

No

No

Yes

Yes
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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 a round 
robin manner (Time Division Multiplex)
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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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 a low level sensitive or falling edge 
sensitive interrupt. 

Can be individually masked using dedicated configuration 
registers.

Update Units 17/36



ARM Interrupt Handler 2/3
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ARM Interrupt 
Handler 3/3
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment

Update Units 20/36



DSP Interrupt Handler 1/2

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

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

The mask and the interruption level of the interrupts are 
configured in the DSP core itself.
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DSP Interrupt 
Handler 1/2
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART 
8. General purposes I/O (ARMI/O)
9. Secure Environment

Update Units 23/36



EMPU 1/4

* DO NOT COPY *

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:
- API memory space.
- External memory space.
- Internal memory space.

Update Units 24/36



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
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EMPU 2/4

Update Units 25/36



Add 18-17

Illegal Access
&

Out-of Protection
Address

Decode

MCU
Address-Bus

Start Address 14 bits

End Address 14bits

Base Address 2 bits

Protection-Mode &
OPn-enable bits

Out-of
Protection

Illegal Access

RHEA-Bus

Add 16-3

 MPU Status Register

User/Non-User

Add 16-3

MPU-
Fault

Op-Code
Fetch

MPU_Fault_En

EMPU 3/4
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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 )
Out-of-protection
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EMPU 4/4
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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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]
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Calypso+ SYREN

ABB_FIQ
ABB_IRQ

INT1-TEST1
INT1-TEST2

Generic External Interrupts 2/2
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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UART

Calypso-plus:
Two UARTs. Add a 
UART for 
supporting bluetooth
data interface

Calypso:
only one UART.
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Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment
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ARMI/O
Calypso-Plus 

16 General Purpose I/O ports
No I/O be used by KB

Calypso
16 General Purpose I/O ports
10 I/O be used by KB

Update Units 34/36



Update Units
1. Memory
2. DMA
3. ARM Interrupt Handler
4. DSP Interrupt Handler
5. EMPU
6. Generic Purpose External Interrupts
7. UART
8. General purposes I/O (ARMI/O)
9. Secure Environment

Update Units 35/36
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Secure environment

Security function in Boot Memory (ROM)
- Root Key Identifier

Enhanced Memory Protection Unit
- C.f. ° Updat e Unit

Manufacturer Public Key Identifier (eFuses)

Update Units 36/36
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

* DO NOT COPY *

New Units 1/39
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 2/39



LCD interface 1/4

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

Alternative to the use of a serial interface ( wire, I2C)or to 
the sharing of the MCU external memory interface.

Implements a DMA channel to Improve the data throughput
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LCD interface 2/4

New Units 4/39



LCD interface 3/4

New Units 5/39



LCD interface 4/4
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 7/39



Nand Flash interface 1/4

Nand Flash Memory Port

SEQUENCER

ADD_GEN PRESCALER

8 bits commands, 
addresses, data

nCE1

CLE

ALE

nCE2
nRE

nWE

RnB

Processor clock

Processor bus

32 bits

32 bits

DATA N

----------------

DATA 1

ADDRESS M

----------------

ADDRESS 1

COMMAND L

----------------

COMMAND 1

IT GEN

ECC_SIZE REG

ECC_VALUE_REG

COMMAND_REG

CONTROL_REG

STATUS_IT_REG

STATUS_STATE REG

BLOCK_SIZE REG

START_ADDRESS REG

CE2 CE1

nWP1

ECC

PAR_IF 
logic

nWP2

PAR_IF PORT

Ext 
clk

Data 
enable

PAR_IF_CTRL_REG

New Units 8/39
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Nand Flash interface 2/4
Prescaler :
- gives the clock to sequencer and address generator 
- programmed by the control register and proposes different 

division factors, 1 to 15 
ADD_GEN:
- a 128-states counter managed by the sequencer . 
- cleared by sequencer each time the page is full and at each 

time a new transfer start. 
Sequencer :
- a state machine clocked by the prescaler
- controls all the signals of the Nand Flash Port, the address 

generator, the page switch and the interrupts generation. 

New Units 9/39
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Nand Flash interface 3/4

New Units 10/39



Camera Interface & LCD as view finder

New Units 11/39
Nand Flash interface 4/4



1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 12/39



Keyboard Controller Interface 1/2

Hardware decoding 
Instead of 
Software decoding.

New Units 13/39



Keyboard Controller Interface 2/2

New Units 14/39



1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 15/39



Codec Port FIFO 1/3

 

CPT_SYNC_I

CPT_SYNC_O

CPT_SYNC_NOE

CPT_SCLK_I

CPT_SCLK_O

CPT_SCLK_NOE

CPT_SDI

CPT_SDO

CPT_RESET

frame synchro input 

frame synchro output 

frame synchro direction 

serial clock input 

serial clock output 

serial clock direction 

serial data input 

serial data output 

reset output 

CODEC PORT FIFO

 
ACS_VAL

 

ANOE_CTRL

 

ADI

 

ACS

 

APERMHAS

ANOE_DI

 

CPORT_DMA_REQ_X 
CPORT_DMA_REQ_R 

NASTROBE

 

ADO

 

ARNW

 
AA

 

ANREADY

 

XNOE_CTRL

 

XDI 

XCS 

XPERMHAS

 

XNOE_DI

 

CPORT_R_INT 
CPORT_X_INT 

NXSTROBE

 

XDO

 

XRNW

 

XA 

XNREADY

 
MCU Rhea address bus 

MCU Rhea Data bus  

MCU Rhea Data strobe

 

MCU Rhea read not write 

MCU Rhea bus chip select 

MCU Rhea Data bus 

MCU Rhea peripheral access size 

MCU Rhea bus tri-state control 

MCU Rhea bus tri-state control 

MCU Rhea ready flag 

C-PORT transmit DMA request 

 

C-PORT receive DMA request  

DSP Rhea address bus 

 

DSP Rhea Data bus  

DSP Rhea Data strobe 

DSP Rhea read not write 

DSP Rhea bus chip select 

DSP Rhea Data bus 

DSP Rhea peripheral access size

 

DSP Rhea bus tri-state control 

DSP Rhea bus tri-state control 

DSP Rhea ready flag 

C-PORT transmit interrupt request  

C-PORT receive  interrupt request  

Slave clock MCLK

XCS_VAL

 
MCU Module chip select

DSP Module chip select

 

Master clock Master_CLK

Codec port

ARM Interface

DSP Interface

New Units 16/39



Codec Port FIFO 2/3

Support several industry standard serial interface protocols:
- Inter-IC sound (I2S) modes 
- Pulse Code modulation (PCM) modes 

Codec Port FIFO has three interfaces:
- a Codec Port interface  to connect an external Codec
- a RHEA bus (XIO) interface with the LEAD, used for 

configuration and data transfer
- a RHEA bus (API) interface with the ARM, used for 
DMA operations.
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New Units 17/39



Codec Port FIFO 3/3 

CPT_SYNC_O

CPT_SCLK_O

CPT_SDO

CPT_SDI

CPT_NRST

CPT_SYNC_I

CPT_SCLK_I

CPT_SYNC_NOE

CPT_SCLK_NOE

CODEC 
PORT

 

FIFO 

LRCK

 

BCLK

 
I2S 

CODEC IC

 

SDTI 

SDTO

 

NRESET

 

MCLK

 

AUDIO 
OUT

 

AUDIO 
IN 

44.1 kHz

 
2.8224 MHz

 

MCLK
11.2896 MHz

 
IC Sound (I2S) mode
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 19/39



USB Module 1/3

The USB_W2FC module supports the 
implementation of a "Full-Speed" device fully 
compliant to USB1.1 standard. 

It provides an interface between the MCU and the 
USB device and handles USB transactions with 
minimal MCU intervention.
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USB Module 2/3

PVCIBridge

USB_W2FC

USB WRAPPER

DMA
MGT

P
V

C
I b

us
 s

ig
na

ls

dma_rx_req_on dma_rx_
req_usb

dma_rx_
req_rhea3

3

USB and sideband
signals Inputs

USB and sideband signals outputs

Rhea outputsRhea Inputs

OMAP1510

USB Contains:
USB_W2FC Unit 
DMA management Unit
PVCI Bridge: Programming Interface
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USB Module 3/3
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 23/39



MMC/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. 

MMC/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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MMC/SD Interface 2/4
Main features of the controller:

Full compliance with MMC command/response sets as        
defined in the MMC 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 data transfer
16-bit wide host bus to maximize bus throughput.
Programmable clock generation.
2 DMA channels for Rx and Tx data transfer

New Units 25/39



MMC/SD Interface 3/4
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MMC/SD Interface 4/4
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 28/39



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 MMC/SD 
interface.

The interface is composed of 3 wires:
- MS serial clock
- Data I/O
- Bus State control

* DO NOT COPY *
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MS Interface 2/2

I/O signals are multiplexed depending of the card 
type and the transaction protocol.
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 31/39



MCSI is a Serial Interface with a Multi-Channels 
transmission capability.

MCSI expands the addressing capability of the parallel 
interface of a Digital Signal Processor to connect
external devices such as CODEC, DSP or any external 
device integrating audio capability.

MCSI supports the audio link with an external Bluetooth
baseband IC device based on 8-bit data format with 8KHz 
sample rate.

Multi-Channel Serial Interface (MCSI 2)

New Units 32/39



1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 33/39



Bluetooth Interface 1/3
UART can be 
configured for 
use as the 
Bluetooth data 
interface with 
the use of the 
hardware flow
control.. It is 
mapped on the 
MCU RHEA 
bus.

* DO NOT COPY *

New Units 34/39



Bluetooth Interface 2/3
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Bluetooth Interface 3/3
The Bluetooth uLaw interface is an 8KHz frame serial, 8-

bit data transfer interface. 

Uses the 4-wire MCSI interface with a bi-directional serial 
clock and frame synchronization. 

If the Bluetooth baseband device is not synchronized with 
the modem network, the Bluetooth voice interface will 
receive the clock and frame synchronization from DBB.
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1. LCD controller parallel physical interface
2. NAND-Flash Controller/ Slave Camera interface
3. Enhanced Keyboard controller
4. Audio Codec serial interface (I2S)
5. USB client
6. Multi Media and Secure Digital Card (MMC/SD) interface
7. Memory Stick (MS) interface (usage exclusive with 

MMC/SD)
8. Multi-Channel Serial Interface (MCSI 2)
9. Audio (mcsi) and Data (uart) for external BlueTooth Modem 

connection
10. Smart Card physical interface

New Units 37/39



Smart Card interface 1/2

SCI 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. 
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Smart Card interface 2/2
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Calypso-plus Overview
From Calypso to Calypso-plus
Update Units
New Units
Common Units

Calypso-plus



1. Clock Management (CLKM) 
2. Real Time Clock (RTC)
3. Time Serial Port (TSP)
4. General Purpose Timers (TIMER)
5. Debug Unit
6. Voiceband serial port (VSP)
7. Radio Interface (RIF)
8. Serial Port Interface (SPI) 
9. Micro Wire interfaces (UWIRE) 
10. I2C master serial interface (I2C)
11. Pulse Width Tones (PWT)
12. Pulse Width Light (PWL)
13. Light Pulse Generator (LPG)

Common Unit 1/29



1. Clock Management (CLKM)
2. Real Time Clock (RTC)
3. Time Serial Port (TSP)
4. General Purpose Timers (TIMER)
5. Debug Unit
6. Voiceband serial port (VSP)
7. Radio Interface (RIF)
8. Serial Port Interface (SPI) 
9. Micro Wire interfaces (UWIRE) 
10. I2C master serial interface (I2C)
11. Pulse Width Tones (PWT)
12. Pulse Width Light (PWL)
13. Light Pulse Generator (LPG)

Common Unit 2/29
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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

Common Unit 3/29
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CLKM 2/3

Resets Management: 
Uses 3 external input signals :
RESPWRON (Reset Power On)
CHIP_nRESET (global chip reset) 

or RST_CMD (watchdog reset command)
CNTL_RST register (permits to activate individually each reset) 
To control the generated reset signals :
ARM_nRESET(ARM core and ARM peripherals reset ))
LEAD_nRESET_OUT( LEAD core and Lead peripherals reset ))
nRSTOUT (External peripheral reset ))

Common Unit 4/29



CLKM 3/3
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Common Unit 6/29

1. Clock Management (CLKM) 
2. Real Time Clock (RTC)
3. Time Serial Port (TSP)
4. General Purpose Timers (TIMER)
5. Debug Unit
6. Voiceband serial port (VSP)
7. Radio Interface (RIF)
8. Serial Port Interface (SPI) 
9. Micro Wire interfaces (UWIRE) 
10. I2C master serial interface (I2C)
11. Pulse Width Tones (PWT)
12. Pulse Width Light (PWL)
13. Light Pulse Generator (LPG)



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

RTC
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TSP is a peripheral of the TPU which includes:
- a serial port
- a parallel interface

Both interfaces are TPU  programmable with a time
accuracy of the quarter of GSM bit.

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 is fixed to 6.5MHz.

Time Serial Port (TSP) 1/2
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TIMER 1/2
The chip implements three 16 bits timers configurable 

either in auto reload or in one shot modes.

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

One of the timers is configured by default as a watchdog 
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 as as a 
general-purpose one.

The two other timers are general-purpose timers.
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TIMER 2/2

Dione 16-bit timer

Irq_timTimer_clk Clock Divider

PTV

16-bit Timer

ST AR
Load Timer 

register
Timer Value

Rhea bus interface

Rhea bus

JTAG

peripheral CS

Clock Divider  
by 16

CLK_EN

Ext_timer_clk

AR = Auto Reload
ST = Start
PTV = Pre-scale clock Timer Value
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Debug Unit 1/1

The DU is a hardware resource intended to provide 
additional support to a software abort handler.

The DU provides 64 stages deep history table of the last 
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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VSP 1/1
A bi-directional (transmit/receive) serial port
Format is 16-bit data packet with frame synchronization. 

Calypso+
TWL3016
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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 Receive serial clock is always generated externally 

from the ABB device.
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SPI is a full-duplex serial port configurable. 

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

The data word size can be programmed from 1 bit to 32 bit.

The serial clock period is derived from the reference 13MHz 
clock.

Serial Port Interface (SPI) 1/2 
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Serial Port Interface (SPI) 2/2
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UWire interface 1/1
UWire interface can communicate with external devices like 
serial EEPROM, LCD controller or Camera controller with 
respect to the micro wire standard.
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I2C interface 1/1

1. A half-duplex serial port.
2. The interface is compliant with the Philips standard.
3. Standard (100KHz) and the fast (400KHz) transmission modes
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PWT module generates a modulated frequency signal for an 
external buzzer. The frequency is programmable between 
349Hz and 5276Hz. The volume is also programmable.

PWL module allows controlling the backlight of a LCD and a 
keypad

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

Light Pulse Generator (LPG)

Pulse Width Light (PWL)

Pulse Width Tones (PWT)
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