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INTERRUPTS (Cont’d)
Table 5. Interrupt Mapping
Source Register | Priority Exit Address
N Block Description Label Order from Vector
HALT
RESET Reset Highest | Yes FFFEh-FFFFh
TRAP Software Interrupt N/A Priority no FFFCh-FFFDh
0 ei0 External Interrupt Port A7..0 (C5..0") FFFAh-FFFBh
es
1 eil External Interrupt Port B7..0 (CS..O1) y FFF8h-FFF9h
2 Not used FFF6h-FFF7h
3 SPI SPI Peripheral Interrupts SPISR yes FFF4h-FFF5h
4 TIMER A TIMER A Peripheral Interrupts TASR no FFF2h-FFF3h
5 MCC Time base interrupt MCCSR yes FFFOh-FFF1h
6 TIMER B TIMER B Peripheral Interrupts TBSR FFEEh-FFEFh
no
7 AVD Auxiliary Voltage Detector interrupt SICSR FFECh-FFEDA
8 Not used FFEAh-FFEBh
9 Not used FFE8h-FFE9h
10 SCI SCI Peripheral Interrupt SCISR no FFE6h-FFE7h
11 1°C I°C Peripheral Interrupt I2CSRx v no FFE4h-FFES5h
12 Not Used Lowest FFE2h-FFE3h
13 Not Used Priority FFEOh-FFE1h
Note 1. Configurable by option byte.
Table 6. Nested Interrupts Register Map and Reset Values
Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
SPI Not Used EN EIO
001Ch | ISPRO 1_ 10_3 1_2 10_2 1_1 10_1 1_0 10_0
Reset Value 1 1 1 1 1 1 1 1
AVD TIMERB MCC TIMERA
001Dh | ISPR1 _ 10_7 11_6 10_6 115 10_5 11_4 10_4
Reset Value 1 1 1 1 1 1 1 1
12C scl Not Used Not Used
001Eh | ISPR2 M1_11 10_11 11_10 10_10 11_9 10_9 11_8 10_8
Reset Value 1 1 1 1 1 1 1 1
Not Used Not Used
001Fh | ISPR3 11_13 10_13 11_12 10_12
Reset Value 1 1 1 1 1 1 1 1
32/172 IS77
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I/0 PORTS (Cont'd)

Table 8. /0 Configurations

Hardware Configuration

INPUT 1)

- NOTE 3 ~

REGISTER

—_— —_

_ —

—N - DR REGISTER ACCESS
Vop P ————

R PULLUP
N PUZ CONDITION,/ DR
—

|—————

DATA BUS

e

> ALTERNATE INPUT
To on-chip peripheral

EXTERNAL INTERRUPT
SOURCE (eiy)

INTERRUPT COMBINATIONAL POLARITY
CONDITION LOGIC SELECTION

» ANALOG INPUT

OPEN-DRAIN OUTPUT 2

DR REGISTER ACCESS

—_—

YAN

DR

REGISTER

R/W
DATA BUS

PUSH-PULL OUTPUT 2

DR REGISTER ACCESS

—_—

DR

R/W

REGISTER DATA BUS

ENABLE
BIT

% | f
| ALTERNATE

ALTERNATE
OUTPUT

From on-chip peripheral

Notes:

1. When the I/O port is in input configuration and the associated alternate function is enabled as an output,
reading the DR register will read the alternate function output status.
2. When the I/O port is in output configuration and the associated alternate function is enabled as an input,

the alternate function reads the pin status given by the DR register content.

3. For true open drain, these elements are not implemented.
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I/0 PORTS (Cont’d)
Table 10. I/O Port Register Map and Reset Values

Address Register
(Hex.) Label

Reset Value
of all I/O port registers

0000h PCDR
0001h PCDDR MSB LSB
0002h PCOR

0004h PBDR
0005h PBDDR MSB LSB
0006h PBOR

0008h PADR
0009h PADDR MSB LSB
000Ah PAOR

4
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WATCHDOG TIMER (Cont’d)

Figure 33. Exact Timeout Duration (i, and t;,.,)

WHERE:

tminO = (LSB + 128) X 64 X toscz

tmaxo = 16384 X togco

tOSCZ =125ns if f0802=8 MHz

CNT = Value of T[5:0] bits in the WDGCR register (6 bits)

MSB and LSB are values from the table below depending on the timebase selected by the TB[1:0] bits
in the MCCSR register

TB1 Bit TBO Bit Selecfted MCCSR msB | LsB
(MCCSR Reg.)| (MCCSR Reg.) Timebase
0 0 2ms 4 59
0 1 4ms 8 53
1 0 10ms 20 35
1 1 25ms 49 54

To calculate the minimum Watchdog Timeout (t,in):

IF CNT < [Mf?J THEN t . =t +16384 x CNT x t

min min0 osc2
4CNT 4CNT
ELSE . =t . o+ [16384X(CNT MSBD + (192 + LSB) x 64 [ MSBH Xt g 0

To calculate the maximum Watchdog Timeout (t,,.x):

IFCNT<[M§?} THEN t__ =t o+16384 x CNT x 1t

osc2

4CNT

4CNT
ELSE t +[ﬂﬂ84x(CNT—[Rm§§1)+(192+LSB)x64x[Rm§§}JXtosc2

max = 'max0

Note: In the above formulae, division results must be rounded down to the next integer value.
Example:
With 2ms timeout selected in MCCSR register

Value of T[5:0] Bits in
WDGCR Register (Hex.)

Min. Watchdog
Timeout (ms)

Max. Watchdog
Timeout (ms)

tmin tmax
00 1.496 2.048
3F 128 128.552

50/172
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16-BIT TIMER (Cont'd)
CONTROL/STATUS REGISTER (CSR)
Read Only
Reset Value: 0000 0000 (00h)
The three least significant bits are not used.
7 0

ICF1 |OCF1| TOF | ICF2 |OCF2 |TIMD| 0O 0

Bit 7 = ICF1 Input Capture Flag 1.

0: No input capture (reset value).

1: An input capture has occurred on the ICAP1 pin
or the counter has reached the OC2R value in
PWM mode. To clear this bit, first read the SR
register, then read or write the low byte of the
IC1R (IC1LR) register.

Bit 6 = OCF1 Output Compare Flag 1.

0: No match (reset value).

1: The content of the free running counter has
matched the content of the OC1R register. To
clear this bit, first read the SR register, then read
or write the low byte of the OC1R (OC1LR) reg-
ister.

Bit 5 = TOF Timer Overflow Flag.

0: No timer overflow (reset value).

1: The free running counter rolled over from FFFFh
to 0000h. To clear this bit, first read the SR reg-
ister, then read or write the low byte of the CR
(CLR) register.

70/172

Note: Reading or writing the ACLR register does
not clear TOF.

Bit 4 = ICF2 Input Capture Flag 2.

0: No input capture (reset value).

1: An input capture has occurred on the ICAP2
pin. To clear this bit, first read the SR register,
then read or write the low byte of the IC2R
(IC2LR) register.

Bit 3 = OCF2 Output Compare Flag 2.

0: No match (reset value).

1: The content of the free running counter has
matched the content of the OC2R register. To
clear this bit, first read the SR register, then read
or write the low byte of the OC2R (OC2LR) reg-
ister.

Bit 2 = TIMD Timer disable.

This bit is set and cleared by software. When set, it
freezes the timer prescaler and counter and disa-
bled the output functions (OCMP1 and OCMP2
pins) to reduce power consumption. Access to the
timer registers is still available, allowing the timer
configuration to be changed while it is disabled.

0: Timer enabled

1: Timer prescaler, counter and outputs disabled

Bits 1:0 = Reserved, must be kept cleared.

4
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SERIAL PERIPHERAL INTERFACE (Cont'd)
11.4.4 Clock Phase and Clock Polarity

Four possible timing relationships may be chosen
by software, using the CPOL and CPHA bits (See
Figure 50).

Note: The idle state of SCK must correspond to
the polarity selected in the SPICSR register (by
pulling up SCK if CPOL=1 or pulling down SCK if
CPOL=0).

The combination of the CPOL clock polarity and
CPHA (clock phase) bits selects the data capture
clock edge

Figure 50. Data Clock Timing Diagram

Figure 50, shows an SPI transfer with the four
combinations of the CPHA and CPOL bits. The di-
agram may be interpreted as a master or slave
timing diagram where the SCK pin, the MISO pin,
the MOSI pin are directly connected between the
master and the slave device.

Note: If CPOL is changed at the communication
byte boundaries, the SPI must be disabled by re-
setting the SPE bit.

CPHA =1
SCK |
(CPOL = 1) ‘ ‘ ‘ ! ‘ ‘ .
SCK ‘ | ‘ | :
(CPOL = 0) \

MISO ><><><><>< MSBit>< Bi:t6 >< B}ts X Bit 4 ><

o
e

Bit 2 >< Bit 1 >< LéBitX

(from master) | |

wos AN

Bit 4

I

MéBitX Bit 6 >< Bit 5 x
(from slave) !

it3 X Bit 2 >< Biit1 X LéBit >‘

SS _\ ; ] 1
(to slave) ‘ ! ‘

CAPTURE STROBE | | ’

I I s

i

SCK Y

(CPOL = 1) i

SCK ‘ i
(CPOL =0) A

MISO >0<><><X MSB|t>< Blt 6

Bits >< Bit 4 X B|t3 X

>< LéBit X

Bitz >< Bit 1

(from master)

MOSI 4< MSBn >< B.te >< Bit5>< B|t4>< alts >< BIt2X B|t1 X L$B|t

(from slave)

ss

o i)

A
‘ |

(to slave)

CAPTURE STROBE |

SN

Refer to the Electrical Characteristics chapter.

Note: This figure should not be used as a replacement for parametric information.
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11.5 SERIAL COMMUNICATIONS INTERFACE (SCI)

11.5.1 Introduction

The Serial Communications Interface (SCI) offers
a flexible means of full-duplex data exchange with
external equipment requiring an industry standard
NRZ asynchronous serial data format. The SCI of-
fers a very wide range of baud rates using two
baud rate generator systems.

11.5.2 Main Features

m Full duplex, asynchronous communications
m NRZ standard format (Mark/Space)
m Dual baud rate generator systems
|

Independently programmable transmit and
receive baud rates up to 500K baud.

Programmable data word length (8 or 9 bits)

m Receive buffer full, Transmit buffer empty and
End of Transmission flags

m Two receiver wake-up modes:
— Address bit (MSB)
— Idle line
m Muting function for multiprocessor configurations

m Separate enable bits for Transmitter and
Receiver

m Four error detection flags:
— Overrun error
— Noise error
— Frame error
— Parity error
m Five interrupt sources with flags:
— Transmit data register empty
— Transmission complete
— Receive data register full
— Idle line received
— Overrun error detected
m Parity control:
— Transmits parity bit
— Checks parity of received data byte
m Reduced power consumption mode

4

11.5.3 General Description
The interface is externally connected to another
device by two pins (see Figure 54):

— TDO: Transmit Data Output. When the transmit-
ter and the receiver are disabled, the output pin
returns to its I/O port configuration. When the
transmitter and/or the receiver are enabled and
nothing is to be transmitted, the TDO pin is at
high level.

— RDI: Receive Data Input is the serial data input.
Oversampling techniques are used for data re-
covery by discriminating between valid incoming
data and noise.

Through these pins, serial data is transmitted and
received as frames comprising:

— An Idle 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.
Thisinterface usestwotypes of baudrate generator:

— A conventional type for commonly-used baud
rates,

— An extended type with a prescaler offering a very
wide range of baud rates even with non-standard
oscillator frequencies.
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I2C BUS INTERFACE (Cont'd)
11.6.5 Low Power Modes

Mode Description

No effect on I°C interface.

I2C interrupts cause the device to exit from WAIT mode.

I°C registers are frozen.

HALT In HALT mode, the I2C interface is inactive and does not acknowledge data on the bus. The 12C interface
resumes operation when the MCU is woken up by an interrupt with “exit from HALT mode” capability.

WAIT

11.6.6 Interrupts

Figure 60. Event Flags and Interrupt Generation

ADD10
ITE
BTF

ADSL |
SB INTERRUPT
AF

ARLO >

EVF

* EVF can also be set by EV6 or an error from the SR2 register.

Event Enable | Exit Exit
Interrupt Event Flag Con.trol fror?'l from
Bit Wait Halt
10-bit Address Sent Event (Master mode) ADD10 Yes No
End of Byte Transfer Event BTF Yes No
Address Matched Event (Slave mode) ADSEL Yes No
Start Bit Generation Event (Master mode) SB ITE Yes No
Acknowledge Failure Event AF Yes No
Stop Detection Event (Slave mode) STOPF Yes No
Arbitration Lost Event (Multimaster configuration) ARLO Yes No
Bus Error Event BERR Yes No
Note: The I°C interrupt events are connected to
the same interrupt vector (see Interrupts chapter).
They generate an interrupt if the corresponding
Enable Control Bit is set and the I-bit in the CC reg-
ister is reset (RIM instruction).
ﬁ 109/172
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I2C BUS INTERFACE (Cont'd)

Table 21. I2C Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
0028h I12CCR PE ENGC START ACK STOP ITE
Reset Value 0 0 0 0 0 0 0 0
0029h I12CSR1 EVF ADD10 TRA BUSY BTF ADSL M/SL SB
Reset Value 0 0 0 0 0 0 0 0
002Ah I12CSR2 AF STOPF ARLO BERR GCAL
Reset Value 0 0 0 0 0 0 0 0
02Bh I12CCCR FM/SM CCe6 CC5 CcC4 CC3 CcC2 CCH1 CCo
Reset Value 0 0 0 0 0 0 0 0
02Ch I2COAR1 ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADDO
Reset Value 0 0 0 0 0 0 0 0
002Dh 12COAR2 FR1 FRO ADD9 ADDS8
Reset Value 0 1 0 0 0 0 0 0
I12CDR MSB LSB
002Eh Reset Value 0 0 0 0 0 0 0 0
[7[ 115/172
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10-BIT A/D CONVERTER (ADC) (Cont'd)
11.7.6 Register Description

CONTROL/STATUS REGISTER (ADCCSR)
Read/Write (Except bit 7 read only)
Reset Value: 0000 0000 (00h)

7 0

Bit 2:0 = CH[2:0] Channel Selection
These bits are set and cleared by software. They
select the analog input to convert.

EOC [SPEED|ADON | SLOW 0 CH2 | CH1 CHo

Bit 7 = EOC End of Conversion

This bit is set by hardware. It is cleared by soft-
ware reading the ADCDRH register or writing to
any bit of the ADCCSR register.

0: Conversion is not complete

1: Conversion complete

Bit 6 = SPEED A/D clock selection
This bit is set and cleared by software.

Table 22. A/D Clock Selection (See Note 1)

fapc Frequency SLOW | SPEED
fopu (See Note 2) 0 1
1 1
fopu/2 0 0
fopul4 1 0

The SPEED and SLOW bits must be updated before
setting the ADON bit.

2)Use this setting only if fopy < 4 MHz

Bit 5 = ADON A/D Converter on

This bit is set and cleared by software.
0: Disable ADC and stop conversion
1: Enable ADC and start conversion

Bit 4 = SLOW A/D Clock Selection
This bit is set and cleared by software. It works to-
gether with the SPEED bit. Refer to Table 22.

118/172

Channel Pin CH2 | CH1 | CHO

AINO 0 0 0
AIN1 0 0 1
AIN2 0 1 0
AIN3 0 1 1
AIN4 1 0 0
AIN5 1 0 1

DATA REGISTER (ADCDRH)

Read Only

Reset Value: 0000 0000 (00h)

7 0

D9 D8 D7 D6 D5 D4 D3 D2

Bit 7:0 = D[9:2] MSB of Analog Converted Value

DATA REGISTER (ADCDRL)
Read Only
Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 D1 DO

Bit 7:2 = Reserved. Forced by hardware to 0.

Bit 1:0 = D[1:0] LSB of Analog Converted Value

4
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INSTRUCTION SET OVERVIEW (Cont'd)
12.1.6 Indirect Indexed (Short, Long)

This is a combination of indirect and short indexed
addressing modes. The operand is referenced by
its memory address, which is defined by the un-
signed addition of an index register value (X orY)
with a pointer value located in memory. The point-
er address follows the opcode.

The indirect indexed addressing mode consists of
two sub-modes:

Indirect Indexed (Short)

The pointer address is a byte, the pointer size is a
byte, thus allowing 00 - 1FE addressing space,
and requires 1 byte after the opcode.

Indirect Indexed (Long)

The pointer address is a byte, the pointer size is a
word, thus allowing 64 Kbyte addressing space,
and requires 1 byte after the opcode.

Table 25. Instructions Supporting Direct,
Indexed, Indirect and Indirect Indexed
Addressing Modes
nstructions Function

LD Load

CP Compare

AND, OR, XOR Logical Operations

BCP Bit Compare

Short Instructions .
Only Function

CLR Clear

INC, DEC Increment/Decrement

TNZ Test Negative or Zero

CPL, NEG 1 or 2 Complement

BSET, BRES Bit Operations

BTJT, BTJF E(i)tn'gest and Jump Opera-

SLL, SRL, SRA, RLC, Shift and Rotate Opera-

RRC tions

SWAP Swap Nibbles

CALL, JP Call or Jump subroutine

122/172

12.1.7 Relative mode (Direct, Indirect)

This addressing mode is used to modify the PC
register value, by adding an 8-bit signed offset to
it.

Available Relative
Direct/Indirect Function
Instructions
JRxx Conditional Jump
CALLR Call Relative

The relative addressing mode consists of two sub-
modes:

Relative (Direct)
The offset is following the opcode.
Relative (Indirect)

The offset is defined in memory, which address
follows the opcode.

4
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13 ELECTRICAL CHARACTERISTICS

13.1 PARAMETER CONDITIONS

Unless otherwise specified, all voltages are re-
ferred to Vggs.

13.1.1 Minimum and Maximum values

Unless otherwise specified the minimum and max-
imum values are guaranteed in the worst condi-
tions of ambient temperature, supply voltage and
frequencies by tests in production on 100% of the
devices with an ambient temperature at To=25°C
and Tp=Tmax (given by the selected temperature
range).

Data based on characterization results, design
simulation and/or technology characteristics are
indicated in the table footnotes and are not tested
in production. Based on characterization, the min-
imum and maximum values refer to sample tests
and represent the mean value plus or minus three
times the standard deviation (mean+3X).

13.1.2 Typical values

Unless otherwise specified, typical data are based
on TA=2500, VDD=5V (for the SVSVDDSSSV volt-
age range) and Vpp=2.7V (for the 2.7V<Vpp<3V
voltage range). They are given only as design
guidelines and are not tested.

Typical ADC accuracy values are determined by
characterization of a batch of samples from a
standard diffusion lot over the full temperature
range, where 95% of the devices have an error
less than or equal to the value indicated
(mean+2%).

13.1.3 Typical curves

Unless otherwise specified, all typical curves are
given only as design guidelines and are not tested.

13.1.4 Loading capacitor
The loading conditions used for pin parameter
measurement are shown in Figure 62.

Figure 62. Pin loading conditions

7[] ST7PIN
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13.1.5 Pin input voltage

The input voltage measurement on a pin of the de-
vice is described in Figure 63.

Figure 63. Pin input voltage

|::| ST7PIN

4




ST72260Gx, ST72262Gx, ST72264Gx

13.2 ABSOLUTE MAXIMUM RATINGS

Stresses above those listed as “absolute maxi- tions is not implied. Exposure to maximum rating
mum ratings” may cause permanent damage to conditions for extended periods may affect device
the device. This is a stress rating only and func- reliability.

tional operation of the device under these condi-
13.2.1 Voltage Characteristics

Symbol Ratings Maximum value Unit
Vpp - Vss Supply voltage 6.5
ViN Input voltage on any pin D&2) Vss-0.3 to Vpp+0.3 v
VESD(HBM) Electrostatic discharge voltage (Human Body Model)

see Section 13.7.3 on page 142

VESDMm) Electrostatic discharge voltage (Machine Model)

13.2.2 Current Characteristics

Symbol Ratings Maximum value Unit
lvop Total current into Vpp power lines (source) %) 100 mA
lyss Total current out of Vgg ground lines (sink) %) 150

Output current sunk by any standard 1/0 and control pin 25

lio Output current sunk by any high sink I/O pin 50

Output current source by any 1/Os and control pin -25

Injected current on Flash device pins PBO and PB1 +5

N~ 2) & 4) Injected current on RESET pin +5
Injected current on OSC1 and OSC2 pins +5

Injected current on any other pin ) &6) +5
Shnaeeiny 2 Total injected current (sum of all I/O and control pins) ® +20

13.2.3 Thermal Characteristics

Symbol Ratings Value Unit

Tsto Storage temperature range -65 to +150 °C

Maximum junction temperature (see Section Figure 104. "Low Profile Fine Pitch Ball Grid Array

T Package" on page 160)

Notes:

1. Directly connecting the I/O pins to Vpp or Vgg could damage the device if an unexpected change of the I/O configura-
tion occurs (for example, due to a corrupted program counter). To guarantee safe operation, this connection has to be
done through a pull-up or pull-down resistor (typical: 10kQ for I/Os). Unused I/O pins must be tied in the same way to Vpp
or Vgg according to their reset configuration. For reset pin, please refer to Figure 91 and Figure 92.

2. linyipiny must never be exceeded. This is implicitly insured if Vy maximum is respected. If V;y maximum cannot be
respected, the injection current must be limited externally to the Iy pin) Value. A positive injection is induced by Vy>Vpp
while a negative injection is induced by V|y<Vgg. For true open-drain pads, there is no positive injection current, and the
corresponding Vy maximum must always be respected.

3. All power (Vpp) and ground (Vgg) lines must always be connected to the external supply.

4. Negative injection disturbs the analog performance of the device. See note in “10-BIT ADC CHARACTERISTICS” on
page 157. For best reliability, it is recommended to avoid negative injection of more than 1.6mA.

5. When several inputs are submitted to a current injection, the maximum Zlj\ 5y is the absolute sum of the positive
and negative injected currents (instantaneous values). These results are based on Characterisation with Xy i) maxi-
mum current injection on four 1/O port pins of the device.

6. True open drain 1/O port pins do not accept positive injection.

127/172
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OPERATING CONDITIONS (Cont'd)
13.3.2 Operating Conditions with Low Voltage Detector (LVD)
T, =-40 to +85°C unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
High Threshold 400 | 42 45
Vi, Reset release threshold Med. Threshold 3550 | 375 | 4.0
IT+(LVD) (Vpp rise)
bD Low Threshold 2951 | 315 | 3.35 v
Reset generation threshold High Threshold 3.75 4.0 4.25)
Vi) |y f;’") Med. Threshold 33 | 355 | 3.75Y
DD Low Threshold 2.75 3.0 | 3.15Y
VhysLvp) | LVD voltage threshold hysteresis Vit+vp)ViT-(LVD) 200 mV
Flash 20us/V 20ms/V
Vit Vpp fise time rate 12)3)
POR DD ROM 20us/V o0
tyvDD) Filtered glitch delay on Vpp D Not detected by the LVD 40 ns
Notes:

1. Data based on characterization results, not tested in production.
2. When VtpoR is faster than 100 ps/V, the Reset signal is released after a delay of max. 42us after Vpp crosses the
V|T+(LVD) threshold.

3. Use of LVD with capacitive power supply: with this type of power supply, if power cuts occur in the application, it is
recommended to pull Vpp down to 0V to ensure optimum restart conditions. Refer to circuit example in Figure 91 on page
151 and note 6.

Figure 65. LVD Startup Behaviour

Reset state

not defined
in this area\

5V _

Vite  —

v 4+ — —

LVD RESET

Note: When the LVD is enabled, the MCU reaches its authorized operating voltage from a reset state.
However, in some devices, the reset signal may be undefined until Vpp is approximately 2V. As a conse-
quence, the 1/0Os may toggle when Vpp is below this voltage.

Because Flash write access is impossible below this voltage, the Flash memory contents will not be cor-

rupted.

4
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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 consump-
tion, the two current values must be added (except for HALT mode for which the clock is stopped).

Symbol Parameter Conditions Max Unit
Al Supply current variation vs. temperature Constant Vpp and f 10 %
DD(ATa) pply p DD CPU
13.4.1 RUN, SLOW, WAIT and SLOW WAIT Modes
Tp =-40 to +85°C unless otherwise specified
. FLASH ROM Unit
Symbol Parameter Conditions -
Typ Max Typ Max | Unit
i‘:}%pe'%f”"em N RUN 1y =55V fosc=16MHz, fepy=8MHz 72 | 19| 50 | gy
(see Figure 66) Vpp=2.7V, fo5c=8MHz, fepy=4MHz 35 |5.25 1.2
e e e | 0% | 48| 8% | e
| (see Figure 67) pp=<- /¥, Tosc=EMNZz, fepu= z ' ' ' A
DD -
ﬁ:)%pelyz)current in WAIT VDD=5.5V,fOSC=1 6MHZ, fCPU=8MHZ 3.6 55451) 2.3 TBD
(see Figure 68) VDD=2.7V, fOSCZSMHZ, fCPU=4MHZ 1.8 3 ) 0.5
\?\;ﬂ%'ymcé‘ége%t N SLOW 1\ =55V, fosc=16MHz, fepy=500kHz | 0.45 19 033 | 1gp
(see Figure 69) VDD=2.7V, fOSC=8MHZ, fcpu=250kHZ 0.25 0.5 0.08
Notes:

1. Data based on characterization results, tested in production at Vpp max. and fcpy max.

2. Program executed from RAM, CPU running with memory access, all I/0 pins in input mode with a static value at Vpp
or Vgg (no load), all peripherals in reset state; clock input (OSC1) driven by external square wave, LVD disabled.

3. All I/O pins in input mode with a static value at Vpp or Vgg (no load), all peripherals in reset state; clock input (OSC1)
driven by external square wave, LVD disabled.

4. Data based on characterization results, not tested in production.

4
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EMC CHARACTERISTICS (Cont'd)
13.7.2 Electro Magnetic Interference (EMI)

Based on a simple application running on the
product (toggling 2 LEDs through the 1/O ports),
the product is monitored in terms of emission. This
emission test is in line with the norm SAE J 1752/
3 which specifies the board and the loading of
each pin.

- Monitored Max vs. [fosc/fcpul | Unit
Symbol Parameter Conditions
Frequency Band | 8/4MHz | 16/8MHz
0.1MHz to 30MHz 10 13
Vpp=5V, Ta=+25°C, 30MHz to 130MHz 13 24 dBuV
Semi Peak level conforming to SAE J 1752/3[ 130MHz to 1GHz 16 31
SAE EMI Level 25 4 -

13.7.3 Absolute Maximum Ratings (Electrical
Sensitivity)

Based on three different tests (ESD, LU and DLU)
using specific measurement methods, the product
is stressed in order to determine its performance in
terms of electrical sensitivity. For more details, re-
fer to the application note AN1181.

Absolute Maximum Ratings

13.7.3.1 Electro-Static Discharge (ESD)

Electro-Static Discharges (a positive then a nega-
tive pulse separated by 1 second) are applied to
the pins of each sample according to each pin
combination. The sample size depends on the
number of supply pins in the device (3 parts*(n+1)
supply pin). Two models can be simulated: Human
Body Model and Machine Model. This test con-
forms to the JESD22-A114A/A115A standard.

Symbol Ratings Conditions Maximum value | Unit
Electro-static discharge voltage _mpo
VESD(HBM) | (Human Body Model) Ta=+25°C 2000 y
Electro-static discharge voltage _ spo
VEspm) (Machine Model) Ta=+25°C 200
Notes:

1. Data based on characterization results, not tested in production.
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14.3 LEAD-FREE PACKAGE INFORMATION

STMicroelectronics is fully committed to Environ-
ment protection and sustainable development and
started in 1997 a volontary program for removing
polluting and hazardous substances from all de-
vices. In 2000, a strategic program, named ECO-
PACK®, has been officially launched to develop
and implement solutions leading to environment

4

friendly packaging and ban progressively Pb and
other heavy metals from our manufacturing lines.

Please refer to application notes AN2033,
AN2034, AN2035 and AN2036 for further informa-
tion.
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16 KNOWN LIMITATIONS

16.1 ALL FLASH AND ROM DEVICES

16.1.1 16-bit timer PWM Mode

In PWM mode, the first PWM pulse is missed after
writing the value FFFCh in the OC12R register.In
PWM mode, the first PWM pulse is missed after
writing the value FFFCh in the OC1R register
(OC1HR, OC1LR). It leads to either full or no PWM
during a period, depending on the OLVL1 and
OLVL2 settings.

16.1.2 Clearing active
interrupt routine

When an active interrupt request occurs at the
same time as the related flag or interrupt mask is
being cleared, the CC register may be corrupted.

Concurrent interrupt context

The symptom does not occur when the interrupts
are handled normally, i.e. when:

— The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can
be avoided by implementing the following se-
quence:

Perform SIM and RIM operation before and after
resetting an active interrupt request

Ex:
SIM
reset flag or interrupt mask
RIM

Nested interrupt context

The symptom does not occur when the interrupts
are handled normally, i.e. when:

— The interrupt request is cleared (flag reset or in-
terrupt mask) within its own interrupt routine

— The interrupt request is cleared (flag reset or in-
terrupt mask) within any interrupt routine with
higher or identical priority level

interrupts outside
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— The interrupt request is cleared (flag reset or in-
terrupt mask) in any part of the code while this in-
terrupt is disabled

If these conditions are not met, the symptom can
be avoided by implementing the following se-
quence:

PUSH CC
SIM
reset flag or interrupt mask
POP CC
16.1.3 12C Multimaster

In multimaster configurations, if the ST7 12C re-
ceives a START condition from another [2C mas-
ter after the START bit is set in the 12CCR register
and before the START condition is generated by
the ST7 12C, it may ignore the START condition
from the other I12C master. In this case, the ST7
master will receive a NACK from the other device.
On reception of the NACK, ST7 can send a re-start
and Slave address to re-initiate communication

16.1.4 Functional EMS

The functional EMS (Electro Magnetic Susceptibil-
ity) severity level/behaviour class is 2B as defined
in application note AN1709.

Special care should be taken when designing the
PCB layout and firmware (refer to application
notes AN898, AN901 and AN1015) in sensitive
applications (that use switches for instance). For
more information refer to application note AN1637.

16.2 FLASH DEVICES ONLY

16.2.1 Execution of BTJX instruction

When testing the address $FF with the "BTJT" or
"BTJF" instructions, the CPU may perform an in-
correct operation when the relative jump is nega-
tive and performs an address page change.

To avoid this issue, including when using a C com-
piler, it is recommended to never use address
$00FF as a variable (using the linker parameter for
example).
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17 REVISION HISTORY
Table 33. Revision History

Date

Rev.

Main changes

February-2005

2.0

Added “SMBus V1.1 Compliant” for I2C on page 1

Added one note in Section 6.4.1 on page 24

Added SMBus compatibility information in Section 11.6 on page 103 and at the end of
Section 11.6.4.1 on page 105

Changed note 1 in Section 13.2 on page 127

Added note 3 in Section 13.3.2 on page 129

Changed Ig value and note 3 in Section 13.8.1 on page 144

Added note in Figure 76 on page 144

Changed Figure 91 on page 151 and notes and added note 4 to Figure 92 on page 151
Added “LEAD-FREE PACKAGE INFORMATION” on page 161

Added ST72F264G2HG6E in Table 28, “Supported Part Numbers,” on page 164
Changed Section 15.3 on page 166

Changed “ST72264 ROM/FASTROM MICROCONTROLLER OPTION LIST (Last update: 15
January 2004)” on page 165

01-Jun-05

Added -40°C to +85°C operating range in “Device Summary” on first page for LFBGA package
(lead-free LFBGA package)

Added illegal opcode reset on page 1, and in Section 12.2.1 on page 123

Changed notes under Figure 91 on page 151

Changed Vtpor max. for ROM and note 3. Removed Vg min and maxin Section 13.3.2 on page
129

Changed Reset V| /V|y in Section 13.9 on page 150

Added ROM current consumption in Section 13.4.1 on page 131

Added Active HALT min.in Section 13.4.2 on page 133

Removed note under table in Section 13.7.2 on page 142

Changed note on PB0/PB1 to apply to Flash only in Section 13.2 on page 127 and Section 13.8
on page 144

Added Vpp range for ADC operation, fapc min , conversion time and accuracy for ROM devices
in Section 13.12 on page 157.

Added 16-bit timer PWM Section 16.2.3 on page 169

Added SCI wrong break duration Section 16.2.9 on page 169

Moved errata sheet to Section 16 on page 168 and updated section for ROM and Flash devices
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