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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

80C51

8-Bit

48MHz
SmartCard, SPI, UART/USART, USB
LED, POR, WDT
46

32KB (32K x 8)
FLASH

768 x 8

3V ~ 5.5V
Internal

-40°C ~ 85°C (TA)
Surface Mount
64-LQFP

64-LQFP (10x10)
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Pin Description

Table 2. Pin Description
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§ § % g 3 & Internal
L 5| S| 9 Z | & | Power Reset Reset
Port S| S| a|la| ©| ©|supply|ESD| /O | Level Alt Config Conf 1 Conf 2 Conf 3 Led
P0.0 30 - 41 - 30 - VvVCC 2KV 110 Float ADO PO KB_OUT | Push-pull
P0O.1 29 - 40 - 29 - VvVCC 2KV 110 Float AD1 PO KB_OUT | Push-pull
P0.2 28 39 - 28 - VvCC 2KV 110 Float AD2 PO KB_OUT | Push-pull
P0.3 27 - 38 - 27 - VvVCC 2KV 110 Float AD3 PO KB_OUT | Push-pull
P0.4 25 - 36 - 25 - VvCC 2KV 110 Float AD4 PO KB_OUT | Push-pull
P0.5 24 - 35 - 24 - VvVCC 2KV 110 Float AD5 PO KB_OUT | Push-pull
P0.6 23 - 34 - 23 - VvVCC 2KV 110 Float ADG6 PO KB_OUT | Push-pull
P0O.7 22 - 33 - 22 - VvCC 2KV 110 Float AD7 PO KB_OUT | Push-pull
CVCC inactive at reset.
ESD tested with a 10 F on CVCC
Clo 64 32 9 4 64 32 | CVCC | 6KV 110 0 Port51 An external pull-up of 10K is
recommended to support ICC’s
with too weak internal pull-ups.
CVCC inactive at reset
CC4 3 3 12 7 3 3 CVCC | 6KV 110 0 Port51 )
ESD tested with a 10 F on CVCC
pr2| 2| 2| 11| 6| 2| 2| vcc | 2kv| wo 1 CPRES | Pors1 | ‘Veak&medium pull-upcan be
disconnected
CVCC inactive at reset
CC4 9 5 18 9 9 5 CVCC | 6KV 110 0 Port51 .
ESD tested with a 10 F on CVCC
CVCC inactive at reset
CCLK | 12 6 21 10 12 6 CVCC | 6KV (e} 0 Push-pull .
ESD tested with a 10 F on CVCC
CVCC inactive at reset
CRST 6 4 15 8 6 4 CVCC | 6KV (0] 0 Push-pull .
ESD tested with a 10 F on CVCC
P1.6 47 23 58 - 47 23 VCC 2KV 110 1 SS Port51
P1.7 62 31 7 - 62 31 VCC 2KV 110 1 CCLK1 Port51
Input
P2.0 58 - 3 - 58 - VvVCC 2KV 110 1 A8 Port51 Push-pull | KB_OUT WPU
Input
P2.1 57 - 2 - 57 - VCC 2KV 110 1 A9 Port51 Push-pull | KB_OUT WPU
Input
P2.2 56 - 1 - 56 - VCC 2KV 110 1 A10 Port51 Push-pull | KB_OUT WPU
Input
P2.3 52 - 65 - 52 - VvVCC 2KV 110 1 All Port51 Push-pull | KB_OUT WPU
Input
P2.4 51 - 64 - 51 - VCC 2KV 110 1 Al2 Port51 Push-pull | KB_OUT WPU
Input
P2.5 50 - 63 - 50 - VCC 2KV 1/0 1 Al13 Port51 Push-pull | KB_OUT WPU
11







Dual Data Pointer
Register (DDPTR)

ATMEL

An access to external XRAM memory locations higher than the accessible size of the
memory (roll-over feature) will be performed with the MOVX DPTR instructions, with PO
and P2 as data/address busses, WR and RD as respectively write and read signals.
Accesses above XRAM size can only be done by the use of DPTR.

If EXTRAM=1 the MCU fetches the data from external XRAM Memory. There can be up
to 64 KBytes of external XRAM Memory.

The hardware configuration for external Data Memory Access is shown in Figure 9

Figure 9. Accessing to External XRAM Memory

EXTERNAL XRAM
AT83R5122, MEMORY

A15:8
P2 > A15:8

ALE >
AD7:0 Latch| A7:0

PO K ,_"—'r > :: > AT:0
> p7:0

RD# » OF
WR# » WR

MOVX @Ri and MOVX @DPTR will be similar to the standard 80C51. MOVX @ Ri will
provide an eight-bit address multiplexed with data on Port 0 and any output port pins
can be used to output higher order address bits. This is to provide the external paging
capability. MOVX @DPTR will generate a sixteen-bit address. Port 2 outputs the high-
order eight address bits (DPH) while Port0 multiplexes the low-order eight address bits
(DPL) with data. MOVX @ Ri and MOVX @DPTR will generate either read or write sig-
nals on WR and RD.

Ports PO, P2 are not affected and RD, WR signals are not activated during access to
internal XRAM.

Note that external XRAM Memory access is only available on High Pin Count Packages.

External Program Memory and external XRAM Memory may be combined if desired by
applying the RD and PSEN signals to the inputs of an AND gate and using the ouput of
the gate as the read strobe to the external program/data memory.

RD STROBE
PSEN -

The additional data pointer can be used to speed up code execution and reduce code
size.

The dual DPTR structure is a way by which the chip will specify the address of an exter-
nal data memory location. There are two 16-bit DPTR registers that address the external
memory, and a single bit called DPS = AUXR1.0 (see Table 7) that allow the program
code to switch between them (Figure 10).

20 AT83R5122, AT8xC5122/23 m——————
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Port 1 Port 1 has the following functions:

— Default function : Only Port 1.2, P1.6 and P1.7 are standard |/O’s; the other
ports can be activated only with the SCIB function.

— Alternate function and configuration: see Table 31.

Table 31. Port 1 Description.

Alternate Function Configuration
Port Signal Description Mode Comments
. . o ) Low level at reset.
cIo Smart card interface function Quasi-bidirectional port supplied by Caution : if DPU bit i AUXR red h
Card 1/0 DC/DC converter aution : i it is sgt in register, the
weak-pull of the port is disabled
. . e . Low level at reset
ccs Smart card interface function Quasi-bidirectional port supplied by Caution - if DPU bit i in AUXR reqi h
Card contact 8 DC/DC converter aution @i U bitis set in AU register, the

weak-pull of the port is disabled

Smart card interface function Weak & medium pull-up’s can be disconnected
P1.2 CPRES Quasi-bidirectional port supplied by VCC | by CPRESRES bit in PMODO regsiter
Card presence }
High Level at reset

Low level at reset

cca Smart card interface function Quasi-bidirectional port supplied by ion - if bit i . . h
Card contact 4 DC/DC converter Caution : if DPU bit |_s sgt in AUXR register, the
weak-pull of the port is disabled
Smart card interface function - i
CCLK Push-Pull port supplied by DC/DC Low level at reset
Card clock converter
Smart card interface function - i
CRST Push-Pull port supplied by DC/DC Low level at reset
Card reset converter
P1.6 ss SS pin of the SPI function Quasi-bidirectional supplied by VCC
Quasi-bidirectional supplied by VCC Alternate Card Clock function disabled
P1.7 CCLK1 |Alternate Card Clock output Alternate Smart Card Clock enabled
Quasi-bidirectional supplied by VCC Switched automatically to Push-pull (see Table
47 on page 80)
Port 2 Port 2 has the following functions:

— Default function: Port 2 is an 8-bit 1/0 port.

— Alternate function 1: Port 2 is also the multiplexed high-order address during
accesses to external Program and Data Memory. In this application, it uses
strong internal pull-ups when emitting 1's and it can drive CMOS inputs
without external pull-ups.

Port 2 has the following configurations:

— Default configuration: Pseudo bi-directional “Port51” digital input/output with
internal pull-ups.

— Configuration 1: Push-pull output
— Configuration 2: Low speed output, “KB_OUT
— Configuration 3: Input with weak pull-up, “WPU input”

52 AT83R5122, AT8xC5122/23 m——————
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Table 53. Smart Card Transmit Guard Time Register 0 - SCGTO (S:B4h, SCRS=1)

7 6 5 4 3 2 1 0
GT7 GT6 GT5 GT4 GT3 GT2 GT1 GTO
Bit Number Bit Mnemonic |Description
Transmit Guard Time LSB
The minimum time between two consecutive start bits in transmit mode is GT[8:0] * ETU. This is equal to ISO IEC
7-0 GT[7:0] Guard Time +10 (see Guard Time Counter description.

According to ISO IEC 7816,the time between 2 consecutive leading edge start bits can be set between 11 and
266 (11 to 254+12 ETUS).

Reset Value = 0000 1100b

Table 54. Smart Card Transmit Guard Time Register 1 - SCGT1 (S:B5h, SCRS=1)

7 6 5 4 3 2 1 0
- - - - - - - GT8
Bit Number Bit Mnemonic |Description
7.1 ) Reserved
The value read from these bits is indeterminate. Do not change these bits.
0 cTs Transmit Guard Time MSB
Used together with the Transmit Guard Time LSB in SCGTO register (Table 53).

Reset Value = XXXX XXX0b

Table 55. Smart Card Character/Block Waiting Time Register 3
SCWTS3 (S:C1h, SCRS=0)

7 6 5 4 3 2 1 0
WT31 WT30 WT29 WT28 wT27 WT26 WT25 WT24
Bit Number Bit Mnemonic | Description
. Waiting Time Byte3
-0 WT[31:24] Used together with WT[23:0] in registers SCWT2,SCWT1, SCWTO (see Table 56).

Reset Value = 0000 0000b

84 AT83R5122, AT8xC5122/23 m——————
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Monitoring Procedure

Table 60. DC/DC converter status

advised to decrement the BOOST(1:0] bits to restore the overflow current to its normal

or desired value.

Once the DC/DC has been successfuly initialized, it is necessary to monitor the DC/DC

converter by means of bits VCARDOK and ICARDOVF in the SCISR register.

VCARDOK ICARDOVF DC/DC Status

- Not Started or switched off by application.
The current overflow sensor is disabled during the DC/DC converter startup. Then if a current
overflow condition is applied during the DC/DC converter startup, the DC/DC converter is unable

0 to start and both bits VCARDOK and ICARDOVF remains at 0.
DC/DC converter correctly started then the output voltage is out of ISO/IEC 7816-3
specifications. In this case the firmware must take appropriate actions like deactivating the
DC/DC converter in compliance with ISO/IEC 7816.

0 Started and automatically switched off by a current overflow condition

1 Operating properly according to ISO/IEC 7816-3 and EMV recommendations

1 Not applicable

4202F-SCR-07/2008
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* Endpoint enable

Before using an endpoint, this one should be enabled by setting the EPEN bit in the
UEPCONX register.

An endpoint which is not enabled won’t answer to any USB request. The Default Control
Endpoint (Endpoint 0) should always be enabled in order to answer to USB standard
requests.

» Endpoint type configuration

All Standard Endpoints can be configured in Control, Bulk, Interrupt or Isochronous
mode. The Ping-pong Endpoints can be configured in Bulk, Interrupt or Isochronous
mode. The configuration of an endpoint is performed by setting the field EPTYPE with
the following values:

— Control: EPTYPE = 00b
— Isochronous: EPTYPE =01b
— Bulk: EPTYPE = 10b
— Interrupt: EPTYPE =11b

The Endpoint 0 is the Default Control Endpoint and should always be configured in Con-
trol type.

» Endpoint direction configuration

For Bulk, Interrupt and Isochronous endpoints, the direction is defined with the EPDIR
bit of the UEPCONX register with the following values:

— IN:EPDIR =1b
— OUTEPDIR = 0b

For Control endpoints, the EPDIR bit has no effect.

*  Summary of Endpoint Configuration:

Make sure to select the correct endpoint number in the UEPNUM register before
accessing to endpoint specific registers.

Table 62. Summary of Endpoint Configuration

Endpoint configuration EPEN EPDIR EPTYPE UEPCONX
Disabled Ob Xb XXb OXXX XXXb
Control 1b Xb 00b 80h
Bulk-In 1b 1b 10b 86h
Bulk-Out 1b Ob 10b 82h
Interrupt-In 1b 1b 11b 87h
Interrupt-Out 1b Ob 11b 83h
Isochronous-In 1b 1b 01b 85h
Isochronous-Out 1b Ob 01b 81h

AT83R5122, AT8xC5122/23 m————————
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Registers

Table 64. USB Global Control Register - USBCON (S:BCh)
7 6 5 4 3 2 1 0

USBE SUSPCLK SDRMWUP  DETACH UPRSM RMWUPE CONFG FADDEN

Bit Bit
Number  Mnemonic Description

USB Enable

Set this bit to enable the USB controller.

Clear this bit to disable and reset the USB controller, to disable the USB
transceiver and to disable the USB controller clock inputs.

7 USBE

Suspend USB Clock
6 SUSPCLK Set this bit to disable the 48MHz clock input (Resume Detection is still active).
Clear this bit to enable the 48MHz clock input.

Send Remote Wake-up

Set this bit to force an external interrupt on the USB controller for Remote Wake
UP purpose.

An upstream resume is send only if the bit RMWUPE is set, all USB clocks are
enabled AND the USB bus was in SUSPEND state for at least 5 ms. See UPRSM
below. This bit is cleared by software.

5 SDRMWUP

Detach Command

Set this bit to simulate a Detach on the USB line. The Vggg pin is then in a
floating state.

Clear this bit to maintain Vgee at 3.3V.

4 DETACH

Upstream Resume (read only)

This bit is set by hardware when SDRMWUP has been set and if RMWUPE is
enabled.

This bit is cleared by hardware after the upstream resume has been sent.

3 UPRSM

Remote Wake-Up Enable
Set this bit to enabled request an upstream resume signaling to the host.
2 RMWUPE Clear this bit otherwise.
Note: Do not set this bit if the host has not set the DEVICE_REMOTE_WAKEUP
feature for the device.

Configured
This bit should be set by the device firmware after a SET_CONFIGURATION
request with a non-zero value has been correctly processed.

1 CONFG

Reset Value = 0000 0000b

AII“EL@ 115
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Table 70. USB Endpoint Status and Control Register X - UEPSTAX (S:CEh) X=EPNUM set in UEPNUM Register)

7 6 5 4 3 2 1 0
DIR RXOUTB1 STALLRQ TXRDY ‘ STL/ICRC ‘ RXSETUP RXOUTBO | TXCMP |
Bit Bit
Number | Mnemonic | Description
Control Endpoint Direction
This bit is used only if the endpoint is configured in the control type (see“USB Endpoint X Control Register - UEPCONX (S:D4h)”
7 DIR on page 118).
This bit determines the Control data and status direction.
The device firmware should set this bit ONLY for the IN data stage, before any other USB operation. Otherwise, the device
firmware should clear this bit.
Received OUT Data Bank 1 for Endpoint 6 (Ping-pong Mode)
This bit is set by hardware after a new packet has been stored in the endpoint FIFO Data bank 1 (only in Ping-pong mode).
6 RXOUTB1 Then, the endpoint interrupt is triggered if enabled (see “USB Global Interrupt Register - USBINT (S:BDh)” on page 116) and all
the following OUT packets to the endpoint bank 1 are rejected (NAK’ed) until this bit has been cleared, excepted for Isochronous
Endpoints.
This bit should be cleared by the device firmware after reading the OUT data from the endpoint FIFO.
Stall Handshake Request
5 STALLRQ Set this 'blt t_o reques_t a STALL answer to the host for the next handshake.
Clear this bit otherwise.
For CONTROL endpoints: cleared by hardware when a valid SETUP PID is received.
TX Packet Ready
Set this bit after a packet has been written into the endpoint FIFO for IN data transfers. Data should be written into the endpoint
4 TXRDY FIFO only after this bit has been cleared. Set this bit without writing data to the endpoint FIFO to send a Zero Length Packet.
This bit is cleared by hardware, as soon as the packet has been sent for Isochronous endpoints, or after the host has
acknowledged the packet for Control, Bulk and Interrupt endpoints. When this bit is cleared, the endpoint interrupt is triggered if
enabled (see Table 65 on page 116).
Stall Sent / CRC error flag
- For Control, Bulk and Interrupt Endpoints:
This bit is set by hardware after a STALL handshake has been sent as requested by STALLRQ. Then, the endpoint interrupt is
triggered if enabled (see"” on page 116)
3 STLCRC It should be cleared by the device firmware.
- For Isochronous Endpoints (Read-Only):
This bit is set by hardware if the last received data is corrupted (CRC error on data).
This bit is updated by hardware when a new data is received.
Received SETUP
5 RXSETUP This bit is set by hardware when a valid SETUP packet has been received from the host. Then, all the other bits of the register
are cleared by hardware and the endpoint interrupt is triggered if enabled (see Table 65 on page 116).
It should be cleared by the device firmware after reading the SETUP data from the endpoint FIFO.
Received OUT Data Bank 0 (see also RXOUTBL1 bit for Ping-pong Endpoints)
This bit is set by hardware after a new packet has been stored in the endpoint FIFO data bank 0. Then, the endpoint interrupt is
1 RXOUTBO triggered if enabled (see™ on page 116) and all the following OUT packets to the endpoint bank 0 are rejected (NAK’ed) until this
bit has been cleared, excepted for Isochronous Endpoints. However, for control endpoints, an early SETUP transaction may
overwrite the content of the endpoint FIFO, even if its Data packet is received while this bit is set.
This bit should be cleared by the device firmware after reading the OUT data from the endpoint FIFO.
Transmitted IN Data Complete
This bit is set by hardware after an IN packet has been transmitted for Isochronous endpoints and after it has been accepted
0 TXCMPL |(ACK’ed) by the host for Control, Bulk and Interrupt endpoints. Then, the endpoint interrupt is triggered if enabled (see Table
65).
This bit should be cleared by the device firmware before setting TXRDY.

Reset Value = 0000 0000b

4202F-SCR—
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Automatic Address
Recognition

Given Address

4202F-SCR-07/2008

Figure 66. UART Timings in Modes 2 and 3

RXD \t JX‘DOXDlXDZXD3XD4XD5XD6XD7KD81\...;[
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FE
SMODO0=1

The automatic address recognition feature is enabled when the multiprocessor commu-
nication feature is enabled (SM2 bit in SCON register is set).

Implemented in hardware, automatic address recognition enhances the multiprocessor
communication feature by allowing the serial port to examine the address of each
incoming command frame. Only when the serial port recognizes its own address, the
receiver sets Rl bit in SCON register to generate an interrupt. This ensures that the CPU
is not interrupted by command frames addressed to other devices.

If desired, you may enable the automatic address recognition feature in mode 1. In this
configuration, the stop bit takes the place of the ninth data bit. Bit Rl is set only when the
received command frame address matches the device's address and is terminated by a
valid stop bit.

To support automatic address recognition, a device is identified by a given address and
a broadcast address.

Note:  The multiprocessor communication and automatic address recognition features cannot
be enabled in mode O (i.e. setting SM2 bit in SCON register in mode 0 has no effect).

Each device has an individual address that is specified in SADDR register; the SADEN
register is a mask byte that contains don’t care bits (defined by zeros) to form the
device’s given address. The don't care bits provide the flexibility to address one or more
slaves at a time. The following example illustrates how a given address is formed.

To address a device by its individual address, the SADEN mask byte must be 1111
1111b.

For example:
SADDRO0101 0110b
SADEN1111 1100b

Given0101 01XXb

The following is an example of how to use given addresses to address different slaves:
Slave A:SADDR1111 0001b
SADEN1111 1010b

Givenl1l11l 0X0Xb

Slave B:SADDR1111 0011b
SADEN1111 1001b

Givenllll 0XX1b

Slave C:SADDR1111 0011b
SADEN1111 1101b

Givenl11ll 00X1b
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Slave Select (§)

Baud Rate

ATMEL

Each Slave peripheral is selected by one Slave Select pin (SS). This signal must stay
low for any message for a Slave. Only one Master (SS high level) can drive the network.
The Master may select each Slave device by software through port pins (Figure 82). To
prevent bus conflicts on the MISO line, only one slave should be selected at a time by
the Master for a transmission.

In a Master configuration, the SS line can be used in conjunction with the MODF flag in
the SPI Status register (SPSTA) to prevent multiple masters from driving MOSI and
SCK (see Section “Error Conditions”, page 140).

A high level on the SS pin puts the MISO line of a Slave SPI in a high-impedance state.

The SS pin could be used as a general-purpose if the following conditions are met:

* The device is configured as a Master and the SSDIS control bit in SPCON is set.
This kind of configuration can be found when only one Master is driving the network
and there is no way that the SS pin will be pulled low. Therefore, the MODF flag in
the SPSTA will never be set®.

« The Device is configured as a Slave with CPHA and SSDIS control bits set®. This
kind of configuration can happen when the system comprises one Master and one
Slave only. Therefore, the device should always be selected and there is no reason
that the Master uses the SS pin to select the communicating Slave device.

In Master mode, the baud rate can be selected from a baud rate generator which is con-
troled by three bits in the SPCON register: SPR2, SPR1 and SPRO. The Master clock is
chosen from one of six clock rates resulting from the division of the internal clock by 4, 8,
16, 32, 64 or 128.

Table 83 gives the different clock rates selected by SPR2:SPR1:SPRO

Table 83. SPI Master Baud Rate Selection

SPR2:SPR1:SPRO Clock Rate Baud Rate Divisor (BD)

000 Reserved N/A
001 Fex _spi /4 4
010 Fek spi! 8 8
011 Fex_spi/16 16
100 Fex_spi /32 32
101 Fex_spi /64 64
110 Fex spi /128 128
111 Reserved N/A

1. Clearing SSDIS control bit does not clear MODF.

2. Special care should be taken not to set SSDIS control bit when CPHA =0’ because in

this mode, the SS is used to start the transmission.

136 AT83R5122, AT8xC5122/23 m—————————
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Figure 99. Interrupt Control System
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