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1

Pin description

RESET signal (bidirectional)

It is active low and forces the initialization of the MCU. This event is the top priority non
maskable interrupt. This pin is switched low when the Watchdog is triggered or the Vpp is
low. It can be used to reset external peripherals.

Adding two 100 nF decoupling capacitors on the Reset pin (respectively connected to Vpp
and Vgg) will significantly improve product electromagnetic susceptibility performance.

OSCIN/OSCOUT: input/output oscillator pin

These pins connect a parallel-resonant crystal, or an external source, to the on-chip
oscillator.

Vpp/Vss

Main power supply and ground voltages

To enhance the reliability of operation, it is recommended that Vpps and Vpp be connected
together on the application board. This also applies to Vggp and Vss.

Vbpa/Vssa
Power supply and ground voltages for analog peripherals.

To enhance the reliability of operation, it is recommended that Vpps and Vpp be connected
together on the application board. This also applies to Vgga and Vgg.

Alternate functions

Several pins of the I/O ports assume software programmable alternate functions as shown
in the pin description.

The USBOE alternate function is mapped on Port C2 in 32/34/48 pin devices. In SO24
devices it is mapped on Port B1.

The timer OCMP1 alternate function is mapped on Port A6 in 32/34/48 pin devices. In SO24
devices it is not available.
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Figure 2.

48-pin LQFP pinout
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Flash program memory

4.3.1

4.4

Readout protection

Readout protection, when selected, provides a protection against program memory content
extraction and against write access to Flash memory. Even if no protection can be
considered as totally unbreakable, the feature provides a very high level of protection for a
general purpose microcontroller.

In Flash devices, this protection is removed by reprogramming the option. In this case, the
entire program memory is first automatically erased and the device can be reprogrammed.

Readout protection selection depends on the device type:
® In Flash devices it is enabled and removed through the FMP_R bit in the option byte.
® In ROM devices it is enabled by mask option specified in the Option List.

Figure 8. Memory map and sector address

4K 8K 10K 16K 24K 32K 48K 60K < FLASH
MEMORY SIZE

<4 SECTOR 2

2 Kbytes | 8 Kbytes | 16 Kbytes | 24 Kbytes | 40 Kbytes | 52 Kbytes
4 Kbytes <4— SECTOR 1

" FrFen] 4 Kbytes <~ SECTOR 0

ICC interface

ICC (In-circuit communication) needs a minimum of four and up to six pins to be connected
to the programming tool (see Figure 9). These pins are:

e RESET: device reset

Vgg: device power supply ground

ICCCLK: ICC output serial clock pin

ICCDATA: ICC input/output serial data pin

ICCSEL/Vpp: programming voltage

OSC1(or OSCIN): main clock input for external source (optional)
Vpp: application board power supply (see Figure 9, Note 3)

Doc ID 7516 Rev 8 25/186




On-chip peripherals

ST7263Bxx

Figure 27. Timer block diagram
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MSB | | | | LSB

Read only

Alternate Counter Low register (ACLR)
Reset value: 1111 1100 (FCh)

This is an 8-bit register that contains the low part of the counter value. A write to this register
resets the counter. An access to this register after an access to CSR register does not clear
the TOF bit in the CSR register.

MSB | | | | LSB

Read only

Input Capture 2 High register (IC2HR)
Reset value: Undefined

This is an 8-bit read only register that contains the high part of the counter value (transferred
by the input Capture 2 event).

MSB | | | | LSB

Read only

Input Capture 2 Low register (IC2LR)
Reset value: Undefined

This is an 8-bit read only register that contains the low part of the counter value (transferred
by the input Capture 2 event).

MSB | | | LSB

Read only
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Through these pins, serial data is transmitted and received as frames comprising:
® Anldle Line prior to transmission or reception

® A start bit

® A data word (8 or 9 bits) least significant bit first

® A Stop bit indicating that the frame is complete.

This interface uses two types of baud rate generator:
® A conventional type for commonly-used baud rates.

Figure 41. SCI block diagram
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Note:
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As long as the SBK bit is set, the SCI send break frames to the TDO pin. After clearing this
bit by software the SCl insert a logic 1 bit at the end of the last break frame to guarantee the
recognition of the start bit of the next frame.

Idle characters
Setting the TE bit drives the SCI to send an idle frame before the first data frame.

Clearing and then setting the TE bit during a transmission sends an idle frame after the
current word.

Resetting and setting the TE bit causes the data in the TDR register to be lost. Therefore the
best time to toggle the TE bit is when the TDRE bit is set i.e. before writing the next byte in
the SCIDR.

Receiver

The SCI can receive data words of either 8 or 9 bits. When the M bit is set, word length is 9
bits and the MSB is stored in the R8 bit in the SCICR1 register.

Character reception

During a SCI reception, data shifts in least significant bit first through the RDI pin. In this
mode, the SCIDR register consists or a buffer (RDR) between the internal bus and the
received shift register (see Figure 41).

Procedure

1. Select the M bit to define the word length.

2. Select the desired baud rate using the SCIBRR and the SCIERPR registers.

3. Set the RE bit, this enables the receiver which begins searching for a start bit.

When a character is received:

® The RDRF bit is set. It indicates that the content of the shift register is transferred to the
RDR.

® Aninterrupt is generated if the RIE bit is set and the | bit is cleared in the CC register.

® The error flags can be set if a frame error, noise or an overrun error has been detected
during reception.

Clearing the RDRF bit is performed by the following software sequence done by:
1. An access to the SCISR register
2. Aread to the SCIDR register.

The RDRF bit must be cleared before the end of the reception of the next character to avoid
an overrun error.

Break character
When a break character is received, the SCI handles it as a framing error.
Idle character

When a idle frame is detected, there is the same procedure as a data received character
plus an interrupt if the ILIE bit is set and the | bit is cleared in the CC register.

Overrun error

An overrun error occurs when a character is received when RDRF has not been reset. Data
can not be transferred from the shift register to the RDR register as long as the RDRF bit is
not cleared.
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Note:

When a overrun error occurs:

® The OR bitis set.

e The RDR content will not be lost.

® The shift register will be overwritten.

® Aninterrupt is generated if the RIE bit is set and the | bit is cleared in the CC register.

The OR bit is reset by an access to the SCISR register followed by a SCIDR register read
operation.

Noise error

Oversampling techniques are used for data recovery by discriminating between valid

incoming data and noise. Normal data bits are considered valid if three consecutive samples

(8th, 9th, 10th) have the same bit value, otherwise the NF flag is set. In the case of start bit

detection, the NF flag is set on the basis of an algorithm combining both valid edge

detection and three samples (8th, 9th, 10th). Therefore, to prevent the NF flag getting set

during start bit reception, there should be a valid edge detection as well as three valid

samples.

When noise is detected in a frame:

® The NF flag is set at the rising edge of the RDRF bit.

® Data is transferred from the Shift register to the SCIDR register.

® No interrupt is generated. However this bit rises at the same time as the RDRF bit
which itself generates an interrupt.

The NF flag is reset by a SCISR register read operation followed by a SCIDR register read
operation.

During reception, if a false start bit is detected (e.g. 8th, 9th, 10th samples are
011,101,110), the frame is discarded and the receiving sequence is not started for this
frame. There is no RDRF bit set for this frame and the NF flag is set internally (not
accessible to the user). This NF flag is accessible along with the RDRF bit when a next valid
frame is received.

If the application Start Bit is not long enough to match the above requirements, then the NF
Flag may get set due to the short Start Bit. In this case, the NF flag may be ignored by the
application software when the first valid byte is received.

See also Section .
Framing error

A framing error is detected when:

— The stop bit is not recognized on reception at the expected time, following either a
de-synchronization or excessive noise.

— A break is received.

When the framing error is detected:
— the FE bit is set by hardware
— Data is transferred from the Shift register to the SCIDR register.
— Nointerrupt is generated. However this bit rises at the same time as the RDRF bit
which itself generates an interrupt.

The FE bit is reset by a SCISR register read operation followed by a SCIDR register read
operation.
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Baud rate generation

The baud rate for the receiver and transmitter (Rx and Tx) are set independently and
calculated as follows:

f fepu
Tx = L Rx =

" (16.PR)-TR (16.PR}RR
with:
PR =1, 3, 4 or 13 (see SCP[1:0] bits)
TR=1,2,4,8, 16, 32, 64,128
(see SCT[2:0] bits)
RR=1,2,4,8, 16, 32, 64,128
(see SCRJ[2:0] bits)
All these bits are in the SCIBRR register.

Example: If fopy is 8 MHz (normal mode) and if PR=13 and TR=RR=1, the transmit and
receive baud rates are 38400 baud.

The baud rate registers MUST NOT be changed while the transmitter or the receiver is
enabled.

Receiver muting and Wakeup feature

In multiprocessor configurations it is often desirable that only the intended message
recipient should actively receive the full message contents, thus reducing redundant SCI
service overhead for all non addressed receivers.

The non addressed devices may be placed in sleep mode by means of the muting function.
Setting the RWU bit by software puts the SCI in sleep mode:

All the reception status bits can not be set.

All the receive interrupts are inhibited.

A muted receiver may be awakened by one of the following two ways:
® By Idle Line detection if the WAKE bit is reset,
® By Address Mark detection if the WAKE bit is set.

Receiver wakes-up by Idle Line detection when the Receive line has recognized an Ildle
Frame. Then the RWU bit is reset by hardware but the IDLE bit is not set.

Receiver wakes-up by Address Mark detection when it received a “1” as the most significant
bit of a word, thus indicating that the message is an address. The reception of this particular
word wakes up the receiver, resets the RWU bit and sets the RDRF bit, which allows the
receiver to receive this word normally and to use it as an address word.

In Mute mode, do not write to the SCICR2 register. If the SCI is in Mute mode during the
read operation (RWU=1) and a address mark wake up event occurs (RWU is reset) before
the write operation, the RWU bit will be set again by this write operation. Consequently the
address byte is lost and the SCI is not woken up from Mute mode.
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114 USB interface (USB)
11.4.1 Introduction

11.4.2

11.4.3

The USB Interface implements a low-speed function interface between the USB and the
ST7 microcontroller. It is a highly integrated circuit which includes the transceiver, 3.3
voltage regulator, SIE and DMA. No external components are needed apart from the
external pull-up on USBDM for low speed recognition by the USB host. The use of DMA
architecture allows the endpoint definition to be completely flexible. Endpoints can be
configured by software as in or out.

Main features

® USB Specification Version 1.1 Compliant
® Supports Low-Speed USB Protocol

® Two or Three Endpoints (including default one) depending on the device (see device
feature list and register map)

CRC generation/checking, NRZI encoding/decoding and bit-stuffing
USB Suspend/Resume operations

DMA Data transfers

On-Chip 3.3 V Regulator

On-Chip USB Transceiver

Functional description

The block diagram in Figure 44, gives an overview of the USB interface hardware.

For general information on the USB, refer to the “Universal Serial Bus Specifications”
document available at http//:www.usb.org.

Serial interface engine
The SIE (Serial Interface Engine) interfaces with the USB, via the transceiver.

The SIE processes tokens, handles data transmission/reception, and handshaking as
required by the USB standard. It also performs frame formatting, including CRC generation
and checking.

Endpoints

The Endpoint registers indicate if the microcontroller is ready to transmit/receive, and how
many bytes need to be transmitted.

DMA

When a token for a valid Endpoint is recognized by the USB interface, the related data
transfer takes place, using DMA. At the end of the transaction, an interrupt is generated.

Interrupts

By reading the Interrupt Status register, application software can know which USB event has
occurred.
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PID register (PIDR)
Reset value: xx00 0000 (x0h)

TP3

RX

SEZ RXD 0

TP2 0 0 0

Read only

[7:6]

[5:3]

TP[3:2] Token PID bits 3 & 2.

USB token PIDs are encoded in four bits. TP[3:2] correspond to the variable token
PID bits 3 & 2.

: PID bits 1 & 0 have a fixed value of 01.

Note: When a CTR interrupt occurs (see register ISTR) the software should read
the TP3 and TPZ2 bits to retrieve the PID name of the token received.
The USB standard defines TP bits (see Table 33).

Reserved. Forced by hardware to 0.

RX_SEZ Received single-ended zero
This bit indicates the status of the RX_SEZ transceiver output.

0: No SEO (single-ended zero) state
1: USB lines are in SEO (single-ended zero) state

RXD Received data

0: No K-state

1: USB lines are in K-state

This bit indicates the status of the RXD transceiver output (differential receiver
output).

If the environment is noisy, the RX_SEZ and RXD bits can be used to secure the
application. By interpreting the status, software can distinguish a valid End
Suspend event from a spurious wakeup due to noise on the external USB line. A
valid End Suspend is followed by a Resume or Reset sequence. A Resume is
indicated by RXD=1, a Reset is indicated by RX_SEZ=1.

0 Reserved. Forced by hardware to 0.

Table 33. TP bit definition

TP3 TP2 PID Name
0 0 ouT
1 0 IN
1 1 SETUP
Doc ID 7516 Rev 8 KYI
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11.5

11.5.1

11.5.2

11.5.3

I12C bus interface

Introduction

The 12C bus interface serves as an interface between the microcontroller and the serial 12C
bus. It provides both multimaster and slave functions, and controls all I12C bus-specific

sequencing, protocol, arbitration and timing. It supports fast [2C mode (400 kHz).

Main features

Parallel-bus/I2C protocol converter

Multimaster capability

7-bit addressing
Transmitter/receiver flag
End-of-byte transmission flag
Transfer problem detection

12C master features

Clock generation

I2C bus busy flag

Arbitration Lost Flag

End of byte transmission flag
Transmitter/Receiver Flag
Start bit detection flag

Start and Stop generation

I12C slave features

Stop bit detection
I2C bus busy flag

Detection of misplaced start or stop condition
Programmable [2C Address detection

Transfer problem detection
End-of-byte transmission flag
Transmitter/Receiver flag

General description

In addition to receiving and transmitting data, this interface converts it from serial to parallel
format and vice versa, using either an interrupt or polled handshake. The interrupts are
enabled or disabled by software. The interface is connected to the I12C bus by a data pin
(SDAI) and by a clock pin (SCLI). It can be connected both with a standard 12C bus and a

Fast I2C bus. This selection is made by software.
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Mode selection

The interface can operate in the four following modes:
® Slave transmitter/receiver
® Master transmitter/receiver

By default, it operates in slave mode.

The interface automatically switches from slave to master after it generates a START
condition and from master to slave in case of arbitration loss or a STOP generation, allowing
then Multi-Master capability.

Communication flow

In Master mode, it initiates a data transfer and generates the clock signal. A serial data
transfer always begins with a start condition and ends with a stop condition. Both start and
stop conditions are generated in master mode by software.

In Slave mode, the interface is capable of recognizing its own address (7-bit), and the
General Call address. The General Call address detection may be enabled or disabled by
software.

Data and addresses are transferred as 8-bit bytes, MSB first. The first byte following the
start condition is the address byte; it is always transmitted in Master mode.

A 9th clock pulse follows the 8 clock cycles of a byte transfer, during which the receiver must
send an acknowledge bit to the transmitter. Refer to Figure 46.

Figure 46. I2C bus protocol
SDA—\ | ,——\/,/——\/ """
\ MSB X 5 ACK
SCL
N2\ e\ S\

> <>
START STOP
CONDITION CONDITION

VR02119B

Acknowledge may be enabled and disabled by software.

The I2C interface address and/or general call address can be selected by software.

The speed of the I2C interface may be selected between Standard (up to 100 kHz) and Fast
I2C (up to 400 kHz).

SDA/SCL line control

Transmitter mode: the interface holds the clock line low before transmission to wait for the
microcontroller to write the byte in the Data register.

Receiver mode: the interface holds the clock line low after reception to wait for the
microcontroller to read the byte in the Data register.

The SCL frequency (FgcL) is controlled by a programmable clock divider which depends on
the 12C bus mode.

When the I2C cell is enabled, the SDA and SCL ports must be configured as floating inputs.
In this case, the value of the external pull-up resistor used depends on the application.
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I12C Status register 2 (SR2)
Reset value: 0000 0000 (00h)

STOPF

ARLO

BERR

GCAL

Read only

[7:5] Reserved. Forced to 0 by hardware.

4 AF Acknowledge failure.

This bit is set by hardware when no acknowledge is returned. An interrupt is
generated if ITE=1. It is cleared by software reading SR2 register or by hardware
when the interface is disabled (PE=0).

0: No acknowledge failure
1: Acknowledge failure

Note: While AF=1, the SCL line may be held low due to SB or BTF flags that are
set at the same time. It is then necessary to release both lines by software.

3 STOPF Stop detection (Slave mode).
This bit is set by hardware when a Stop condition is detected on the bus after an
acknowledge (if ACK=1). An interrupt is generated if ITE=1. It is cleared by
software reading SR2 register or by hardware when the interface is disabled

(PE=0).

The SCL line is not held low while STOPF=1.

0: No Stop condition detected
1: Stop condition detected
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13.4 Supply current characteristics
The following current consumption specified for the ST7 functional operating modes over
temperature range does not take into account the clock source current consumption. To get
the total device consumption, the two current values must be added (except for Halt mode
for which the clock is stopped).
Table 60. Supply current characteristics
Symbol Parameter Conditions Typ | Max | Unit
Alpp(aTa) | Supply current variation vs. temperature | Constant Vpp and fcpy - 10 %
fopu=4MHz | 7.5 |9@()
CPU Run mode I/Os in input mode mA
fopu=8MHz | 105 | 13@
fopu=4MHz | 6 | 8
CPU Wait mode mA
Ibb fepu=8MHz | 85 | 114
CPU Halt mode(®) LVD disabled 25 | 400 | LA
LVD disabled 100 | 120
USB Suspend mode(®) pA
LVD enabled 230 -
1. Not tested in production, guaranteed by characterization.
2. Oscillator and watchdog running. All others peripherals disabled.
3. USB Transceiver and ADC are powered down.
4. CPU in Halt mode. Current consumption of external pull-up (1.5Kohms to USBVCC) and pull-down (15Kohms to
Vgsa) not included.
Figure 55. Typ. Ipp in Run at fopy = 4 and 8 MHz
Idd Run (mA) at fcpu=4 and 8MHz
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Figure 59. Two typical applications with Vpp pin
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1. When the ICP mode is not required by the application, Vpp pin must be tied to Vgg.
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Table 71.  Output driving current

Symbol Parameter Conditions Min Max Unit

Output low level voltage for a standard 1/O pin
when up to 8 pins are sunk at the same time, lio=+1.6 mA - 0.4
Port A0, Port A(3:7), Port C(0:2), Port D(0:7)

Output low level voltage for a high sink 1/O pin

VOL(1) when up to 4 pins are sunk at the same time, > lio=+10 mA - 1.3
Port B(0:7) 0
N \"
Output low level voltage for a very high sink 1/0 2
pin when up to 2 pins are sunk at the same llo=+25 mA - 1.5
time, Port A1, Port A2
VOH(2) Output high level voltage for an 1/O pin lio=-10 mA Vpp-1 30 B

when up to 8 pins are sourced at same time lio=-1.6 MA Vpp-0.8 -

1. The ;g current sunk must always respect the absolute maximum rating specified in Section 13.2 and the sum of || (I/O
ports and control pins) must not exceed lygs.

2. The lp current sourced must always respect the absolute maximum rating specified in Section 13.2 and the sum of |, (I/O
ports and control pins) must not exceed lypp. True open drain I/O pins does not have Vgy.

3. The minimum Vg value (with ljo=-10mA) depends on the chosen device type. For Flash devices, min = Vpp - 1.3 V and
for ROM devices, min = Vpp - 1.7 V

Figure 63. Vg, standard Vpp=5V

Vol_2mA (mV) at Vdd=5V
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Table 74. USB low-speed electrical characteristics

Symbol Parameter Conditions Min Max Unit
Driver characteristics: - -
C.=50 pF(" 75 . ns
t, Rise time
C. =600 pF(" - 300 ns
C.=50 pF(") 75 - ns
1 Fall Time
C. =600 pF(" - 300 ns
trim Rise/ fall time matching t/t 80 120 %
VcRs Output signal crossover voltage 1.3 2.0 \

1. For more detailed information, please refer to Chapter 7 (Electrical) of the USB specification (version 1.1).

13.10.2 SCl interface
Subject to general operating condition for Vpp, fcpy, and Ty unless otherwise specified.

Refer to I/0O port characteristics for more details on the input/output alternate function
characteristics (RDI and TDO).

Table 75. SCI characteristics

Conditions
Baud .
Symbol Parameter Accuracy Standard Rate Unit
fcpu vs. Prescaler
standard

Conventional mode
TR (or RR)=128, PR=13 300 ~300.48

TR (or RR)= 32, PR=13 | 1200 | ~1201.92
fr. | Gommunication TR (or RR)= 16, PR=13 | 2400 | ~2403.84
P 8 MHz | ~0.16% TR (or RR)= 8, PR=13 4800 | ~4807.69 | Hz
frc | Irequency TR (or RR)= 4, PR=13 9600 | ~9615.38
TR (or RR)= 16, PR= 3 | 10400 |~10416.67
TR (or RR)= 2, PR=13 19200 | ~19230.77
)

TR (or RR)= 1, PR=13 38400 |~38461.54
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Figure 80. 34-pin plastic small outline package, 300-mil width, package outline
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Table 81.  34-pin plastic small outline package, 300-mil width, package mechanical data

mm inches(!)
Dim.
Min Typ Max Min Typ Max
A 2.464 2.642 0.0970 0.1040
Al 0.127 0.292 0.0050 0.0120
B 0.356 0.483 0.0140 0.0190
C 0.231 0.318 0.0090 0.0130
D 17.729 18.059 0.6980 0.7110
E 7.417 7.595 0.2920 0.2990
e 1.016 0.0400
H 10.160 10.414 0.4000 0.4100
0.635 0.737 0.0250 0.0290
a 0° 8° 0° 8°
0.610 1.016 0.0240 0.0400
Number of pins
N 34

1. Values in inches are converted from mm and rounded to 4 decimal digits.

IYI Doc ID 7516 Rev 8 167/186




