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2 PIN DESCRIPTION 

Figure 2. 64-Pin LQFP 14x14 and 10x10 Package Pinout
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ISTICS for more details.
3. OSC1 and OSC2 pins connect a crystal/ceramic resonator, or an external source to the on-chip oscil-
lator; see Section 1 DESCRIPTION and Section 12.5 CLOCK AND TIMING CHARACTERISTICS for
more details.
4. On the chip, each I/O port may have up to 8 pads: 

– ads that are not bonded to external pins are forced by hardware in input pull-up configuration after reset. 
The configuration of these pads must be kept at reset state to avoid added current consumption.

5. Pull-up always activated on PE2 see limitation Section 15.4.6.
6. It is mandatory to connect all available VDD and VREF pins to the supply voltage and all VSS and VSSA
pins to ground.
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SYSTEM INTEGRITY MANAGEMENT (Cont’d)

6.4.2 Auxiliary Voltage Detector (AVD)
The Voltage Detector function (AVD) is based on
an analog comparison between a VIT-(AVD) and
VIT+(AVD) reference value and the VDD main sup-
ply or the external EVD pin voltage level (VEVD).
The VIT- reference value for falling voltage is lower
than the VIT+ reference value for rising voltage in
order to avoid parasitic detection (hysteresis).

The output of the AVD comparator is directly read-
able by the application software through a real
time status bit (AVDF) in the SICSR register. This
bit is read only.
Caution: The AVD function is active only if the
LVD is enabled through the option byte.
6.4.2.1 Monitoring the VDD Main Supply
This mode is selected by clearing the AVDS bit in
the SICSR register.

The AVD voltage threshold value is relative to the
selected LVD threshold configured by option byte
(see section 14.1 on page 175). 

If the AVD interrupt is enabled, an interrupt is gen-
erated when the voltage crosses the VIT+(AVD) or
VIT-(AVD) threshold (AVDF bit toggles). 

In the case of a drop in voltage, the AVD interrupt
acts as an early warning, allowing software to shut
down safely before the LVD resets the microcon-
troller. See Figure 16.

The interrupt on the rising edge is used to inform
the application that the VDD warning state is over.

If the voltage rise time trv is less than 256 or 4096
CPU cycles (depending on the reset delay select-
ed by option byte), no AVD interrupt will be gener-
ated when VIT+(AVD) is reached.

If trv is greater than 256 or 4096 cycles then:

– If the AVD interrupt is enabled before the 
VIT+(AVD) threshold is reached, then 2 AVD inter-
rupts will be received: the first when the AVDIE 
bit is set, and the second when the threshold is 
reached.

– If the AVD interrupt is enabled after the VIT+(AVD) 
threshold is reached then only one AVD interrupt 
will occur.

Figure 16. Using the AVD to Monitor VDD (AVDS bit=0)
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AVDF bit 0 0RESET VALUE

IF AVDIE bit = 1

Vhyst
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11
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7 INTERRUPTS

7.1 INTRODUCTION

The ST7 enhanced interrupt management pro-
vides the following features:
■ Hardware interrupts
■ Software interrupt (TRAP)
■ Nested or concurrent interrupt management

with flexible interrupt priority and level
management:

– Up to 4 software programmable nesting levels
– Up to 16 interrupt vectors fixed by hardware
– 2 non maskable events: RESET, TRAP
– 1 maskable Top Level event: TLI

This interrupt management is based on:

– Bit 5 and bit 3 of the CPU CC register (I1:0),
– Interrupt software priority registers (ISPRx),
– Fixed interrupt vector addresses located at the 

high addresses of the memory map (FFE0h to 
FFFFh) sorted by hardware priority order.

This enhanced interrupt controller guarantees full
upward compatibility with the standard (not nest-
ed) ST7 interrupt controller.

7.2 MASKING AND PROCESSING FLOW

The interrupt masking is managed by the I1 and I0
bits of the CC register and the ISPRx registers
which give the interrupt software priority level of

each interrupt vector (see Table 6). The process-
ing flow is shown in Figure 18

When an interrupt request has to be serviced:

– Normal processing is suspended at the end of 
the current instruction execution.

– The PC, X, A and CC registers are saved onto 
the stack. 

– I1 and I0 bits of CC register are set according to 
the corresponding values in the ISPRx registers 
of the serviced interrupt vector.

– The PC is then loaded with the interrupt vector of 
the interrupt to service and the first instruction of 
the interrupt service routine is fetched (refer to 
“Interrupt Mapping” table for vector addresses). 

The interrupt service routine should end with the
IRET instruction which causes the contents of the
saved registers to be recovered from the stack. 

Note: As a consequence of the IRET instruction,
the I1 and I0 bits will be restored from the stack
and the program in the previous level will resume.

Table 6. Interrupt Software Priority Levels 

Figure 18. Interrupt Processing Flowchart 
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INTERRUPTS (Cont’d)

Table 7. Dedicated Interrupt Instruction Set

Note: During the execution of an interrupt routine, the HALT, POPCC, RIM, SIM and WFI instructions change the current
software priority up to the next IRET instruction or one of the previously mentioned instructions.

Instruction New Description Function/Example I1 H I0 N Z C

HALT Entering Halt mode 1 0

IRET Interrupt routine return Pop CC, A, X, PC I1 H I0 N Z C

JRM Jump if I1:0=11 (level 3) I1:0=11 ?

JRNM Jump if I1:0<>11 I1:0<>11 ?

POP CC Pop CC from the Stack Mem => CC I1 H I0 N Z C

RIM Enable interrupt (level 0 set) Load 10 in I1:0 of CC 1 0

SIM Disable interrupt (level 3 set) Load 11 in I1:0 of CC 1 1

TRAP Software trap Software NMI 1 1

WFI Wait for interrupt 1 0
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Figure 22. External Interrupt Control bits
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POWER SAVING MODES (Cont’d)

8.4 ACTIVE-HALT AND HALT MODES

ACTIVE-HALT and HALT modes are the two low-
est power consumption modes of the MCU. They
are both entered by executing the ‘HALT’ instruc-
tion. The decision to enter either in ACTIVE-HALT
or HALT mode is given by the MCC/RTC interrupt
enable flag (OIE bit in MCCSR register). 

8.4.1 ACTIVE-HALT MODE
ACTIVE-HALT mode is the lowest power con-
sumption mode of the MCU with a real time clock
available. It is entered by executing the ‘HALT’ in-
struction when the OIE bit of the Main Clock Con-
troller Status register (MCCSR) is set (see section
10.2 on page 57 for more details on the MCCSR
register).

The MCU can exit ACTIVE-HALT mode on recep-
tion of an MCC/RTC interrupt or a RESET. When
exiting ACTIVE-HALT mode by means of an inter-
rupt, no 256 or 4096 CPU cycle delay occurs. The
CPU resumes operation by servicing the interrupt
or by fetching the reset vector which woke it up
(see Figure 27).
When entering ACTIVE-HALT mode, the I[1:0] bits
in the CC register are forced to ‘10b’ to enable in-
terrupts. Therefore, if an interrupt is pending, the
MCU wakes up immediately.

In ACTIVE-HALT mode, only the main oscillator
and its associated counter (MCC/RTC) are run-
ning to keep a wake-up time base. All other periph-
erals are not clocked except those which get their
clock supply from another clock generator (such
as external or auxiliary oscillator).

The safeguard against staying locked in ACTIVE-
HALT mode is provided by the oscillator interrupt.

Note: As soon as the interrupt capability of one of
the oscillators is selected (MCCSR.OIE bit set),
entering ACTIVE-HALT mode while the Watchdog
is active does not generate a RESET.
This means that the device cannot spend more
than a defined delay in this power saving mode.

CAUTION: When exiting ACTIVE-HALT mode fol-
lowing an MCC/RTC interrupt, OIE bit of MCCSR
register must not be cleared before tDELAY after
the interrupt occurs (tDELAY = 256 or 4096 tCPU de-

lay depending on option byte). Otherwise, the ST7
enters HALT mode for the remaining tDELAY peri-
od.

Figure 26. ACTIVE-HALT Timing Overview

Figure 27. ACTIVE-HALT Mode Flow-chart

Notes:
1. This delay occurs only if the MCU exits ACTIVE-
HALT mode by means of a RESET.
2. Peripheral clocked with an external clock source
can still be active.
3. Before servicing an interrupt, the CC register is
pushed on the stack. The I[1:0] bits of the CC reg-
ister are set to the current software priority level of
the interrupt routine and restored when the CC
register is popped.
4. Only the MCC/RTC interrupt can exit the MCU
from ACTIVE-HALT mode.
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10.4 16-BIT TIMER

10.4.1 Introduction
The timer consists of a 16-bit free-running counter
driven by a programmable prescaler.

It may be used for a variety of purposes, including
pulse length measurement of up to two input sig-
nals (input capture) or generation of up to two out-
put waveforms (output compare and PWM).

Pulse lengths and waveform periods can be mod-
ulated from a few microseconds to several milli-
seconds using the timer prescaler and the CPU
clock prescaler.

Some ST7 devices have two on-chip 16-bit timers.
They are completely independent, and do not
share any resources. They are synchronized after
a MCU reset as long as the timer clock frequen-
cies are not modified.

This description covers one or two 16-bit timers. In
ST7 devices with two timers, register names are
prefixed with TA (Timer A) or TB (Timer B). 

10.4.2 Main Features
■ Programmable prescaler: fCPU divided by 2, 4 or 8
■ Overflow status flag and maskable interrupt
■ External clock input (must be at least four times

slower than the CPU clock speed) with the choice
of active edge

■ 1 or 2 Output Compare functions each with:

– 2 dedicated 16-bit registers

– 2 dedicated programmable signals

– 2 dedicated status flags

– 1 dedicated maskable interrupt
■ 1 or 2 Input Capture functions each with:

– 2 dedicated 16-bit registers

– 2 dedicated active edge selection signals

– 2 dedicated status flags

– 1 dedicated maskable interrupt
■ Pulse width modulation mode (PWM)
■ One Pulse mode 
■ Reduced Power Mode
■ 5 alternate functions on I/O ports (ICAP1, ICAP2,

OCMP1, OCMP2, EXTCLK)*

The Block Diagram is shown in Figure 1.

*Note: Some timer pins may not be available (not
bonded) in some ST7 devices. Refer to the device
pin out description.

When reading an input signal on a non-bonded
pin, the value will always be ‘1’.

10.4.3 Functional Description
10.4.3.1 Counter
The main block of the Programmable Timer is a
16-bit free running upcounter and its associated
16-bit registers. The 16-bit registers are made up
of two 8-bit registers called high and low.

Counter Register (CR):

– Counter High Register (CHR) is the most sig-
nificant byte (MS Byte).

– Counter Low Register (CLR) is the least sig-
nificant byte (LS Byte).

Alternate Counter Register (ACR)
– Alternate Counter High Register (ACHR) is the

most significant byte (MS Byte).
– Alternate Counter Low Register (ACLR) is the

least significant byte (LS Byte).
These two read-only 16-bit registers contain the
same value but with the difference that reading the
ACLR register does not clear the TOF bit (Timer
overflow flag), located in the Status register, (SR),
(see note at the end of paragraph titled 16-bit read
sequence).

Writing in the CLR register or ACLR register resets
the free running counter to the FFFCh value.
Both counters have a reset value of FFFCh (this is
the only value which is reloaded in the 16-bit tim-
er). The reset value of both counters is also
FFFCh in One Pulse mode and PWM mode.

The timer clock depends on the clock control bits
of the CR2 register, as illustrated in Table 1. The
value in the counter register repeats every
131072, 262144 or 524288 CPU clock cycles de-
pending on the CC[1:0] bits.
The timer frequency can be fCPU/2, fCPU/4, fCPU/8
or an external frequency.
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

10.6.4.3 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 signifi-
cant bit first through the RDI pin. In this mode, the
SCIDR register consists or a buffer (RDR) be-
tween the internal bus and the received shift regis-
ter (see Figure 1.).

Procedure
– Select the M bit to define the word length.

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

– 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.

– An interrupt is generated if the RIE bit is set and 
the I bit is cleared in the CCR register.

– The error flags can be set if a frame error, noise 
or an overrun error has been detected during re-
ception.

Clearing the RDRF bit is performed by the following
software sequence done by:

1. An access to the SCISR register

2. A read 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 han-
dles 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 in-
terrupt if the ILIE bit is set and the I bit is cleared in
the CCR register.

Overrun Error
An overrun error occurs when a character is re-
ceived 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.

When an overrun error occurs: 

– The OR bit is set. 

– The RDR content is not lost.

– The shift register is overwritten.

– An interrupt is generated if the RIE bit is set and 
the I bit is cleared in the CCR register.

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

Noise Error
Oversampling techniques are used for data recov-
ery 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 de-
tection 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 op-
eration followed by a SCIDR register read opera-
tion.

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. 

Note: 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 applica-
tion software when the first valid byte is received. 

See also Section 0.1.4.10 .
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SERIAL COMMUNICATIONS INTERFACE (Cont’d)

CONTROL REGISTER 2 (SCICR2)
Read/Write

Reset Value: 0000 0000 (00h)

Bit 7 = TIE Transmitter interrupt enable.
This bit is set and cleared by software.
0: Interrupt is inhibited
1: An SCI interrupt is generated whenever 

TDRE=1 in the SCISR register

Bit 6 = TCIE Transmission complete interrupt ena-
ble 
This bit is set and cleared by software.
0: Interrupt is inhibited
1: An SCI interrupt is generated whenever TC=1 in 

the SCISR register

Bit 5 = RIE Receiver interrupt enable. 
This bit is set and cleared by software.
0: Interrupt is inhibited
1: An SCI interrupt is generated whenever OR=1 

or RDRF=1 in the SCISR register

Bit 4 = ILIE Idle line interrupt enable. 
This bit is set and cleared by software.
0: Interrupt is inhibited
1: An SCI interrupt is generated whenever IDLE=1 

in the SCISR register.

Bit 3 = TE Transmitter enable. 
This bit enables the transmitter. It is set and
cleared by software. 
0: Transmitter is disabled
1: Transmitter is enabled

Notes: 
– During transmission, a “0” pulse on the TE bit 

(“0” followed by “1”) sends a preamble (idle line) 
after the current word.

– When TE is set there is a 1 bit-time delay before 
the transmission starts.

CAUTION: The TDO pin is free for general pur-
pose I/O only when the TE and RE bits are both
cleared (or if TE is never set).

Bit 2 = RE Receiver enable.
This bit enables the receiver. It is set and cleared
by software. 
0: Receiver is disabled
1: Receiver is enabled and begins searching for a 

start bit

Bit 1 = RWU Receiver wake-up.
This bit determines if the SCI is in mute mode or
not. It is set and cleared by software and can be
cleared by hardware when a wake-up sequence is
recognized.
0: Receiver in Active mode
1: Receiver in Mute mode

Note: Before selecting Mute mode (setting the
RWU bit), the SCI must receive some data first,
otherwise it cannot function in Mute mode with
wake-up by idle line detection.

Bit 0 = SBK Send break.
This bit set is used to send break characters. It is
set and cleared by software.
0: No break character is transmitted
1: Break characters are transmitted

Note: If the SBK bit is set to “1” and then to “0”, the
transmitter sends a BREAK word at the end of the
current word.

7 0

TIE TCIE RIE ILIE TE RE RWU SBK
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SERIAL COMMUNICATION INTERFACE (Cont’d)

Table 23. SCI Register Map and Reset Values 

Address
(Hex.)

Register
Label

7 6 5 4 3 2 1 0

0050h
SCISR
Reset Value

TDRE
1

TC
1

RDRF
0

IDLE
0

OVR
0

NF
0

FE
0

PE
0

0051h
SCIDR
Reset Value

MSB
x x x x x x x

LSB
x

0052h
SCIBRR
Reset Value

SCP1
0

SCP0
0

SCT2
0

SCT1
0

SCT0
0

SCR2
0

SCR1
0

SCR0
0

0053h
SCICR1
Reset Value

R8
x

T8
0

SCID
0

M
0

WAKE
0

PCE
0

PS
0

PIE
0

0054h
SCICR2
Reset Value

TIE
0

TCIE
0

RIE
0

ILIE
0

TE
0

RE
0

RWU
0

SBK
0

0055h
SCIERPR
Reset Value

MSB
0 0 0 0 0 0 0

LSB
0

0057h
SCIPETPR
Reset Value

MSB
0 0 0 0 0 0 0

LSB
0
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I2C BUS INTERFACE (Cont’d)

Acknowledge may be enabled and disabled by
software.

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

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

SDA/SCL Line Control
Transmitter mode: the interface holds the clock
line low before transmission to wait for the micro-
controller 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 (Fscl) is controlled by a pro-
grammable clock divider which depends on the
I2C 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.
When the I2C cell is disabled, the SDA and SCL
ports revert to being standard I/O port pins.

Figure 65.  I2C Interface Block Diagram

DATA REGISTER (DR)

DATA SHIFT REGISTER

COMPARATOR

OWN ADDRESS REGISTER 1 (OAR1)

CLOCK CONTROL REGISTER (CCR)

STATUS REGISTER 1 (SR1)

CONTROL REGISTER (CR)

CONTROL LOGIC

STATUS REGISTER 2 (SR2)

INTERRUPT

CLOCK CONTROL

DATA CONTROL

SCL or SCLI

SDA or SDAI

OWN ADDRESS REGISTER 2 (OAR2)
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11 INSTRUCTION SET 

11.1 CPU ADDRESSING MODES

The CPU features 17 different addressing modes
which can be classified in seven main groups:

The CPU Instruction set is designed to minimize
the number of bytes required per instruction: To do

so, most of the addressing modes may be subdi-
vided in two submodes called long and short:

– Long addressing mode is more powerful be-
cause it can use the full 64 Kbyte address space, 
however it uses more bytes and more CPU cy-
cles.

– Short addressing mode is less powerful because 
it can generally only access page zero (0000h - 
00FFh range), but the instruction size is more 
compact, and faster. All memory to memory in-
structions use short addressing modes only 
(CLR, CPL, NEG, BSET, BRES, BTJT, BTJF, 
INC, DEC, RLC, RRC, SLL, SRL, SRA, SWAP)

The ST7 Assembler optimizes the use of long and
short addressing modes. 

Table 26. CPU Addressing Mode Overview

Addressing Mode Example

Inherent nop

Immediate ld   A,#$55

Direct ld   A,$55

Indexed ld   A,($55,X)

Indirect ld   A,([$55],X)

Relative jrne loop

Bit operation bset    byte,#5

Mode Syntax Destination
Pointer 
Address

(Hex.)

Pointer Size
(Hex.)

Length
(Bytes)

Inherent nop + 0

Immediate ld A,#$55 + 1

Short Direct ld A,$10 00..FF + 1

Long Direct ld A,$1000 0000..FFFF + 2

No Offset Direct Indexed ld A,(X) 00..FF + 0

Short Direct Indexed ld A,($10,X) 00..1FE + 1

Long Direct Indexed ld A,($1000,X) 0000..FFFF + 2

Short Indirect ld A,[$10] 00..FF 00..FF byte + 2

Long Indirect ld A,[$10.w] 0000..FFFF 00..FF word + 2

Short Indirect Indexed ld A,([$10],X) 00..1FE 00..FF byte + 2

Long Indirect Indexed ld A,([$10.w],X) 0000..FFFF 00..FF word + 2

Relative Direct jrne loop PC+/-127 + 1

Relative Indirect jrne [$10] PC+/-127 00..FF byte + 2

Bit Direct bset $10,#7 00..FF + 1

Bit Indirect bset [$10],#7 00..FF 00..FF byte + 2

Bit Direct Relative btjt $10,#7,skip 00..FF + 2

Bit Indirect Relative btjt [$10],#7,skip 00..FF 00..FF byte + 3
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12 ELECTRICAL CHARACTERISTICS

12.1 PARAMETER CONDITIONS

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

12.1.1 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 TA=25°C
and TA=TAmax (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±3Σ).

12.1.2 Typical values
Unless otherwise specified, typical data are based
on TA=25°C, VDD=5V.They are given only as de-
sign guidelines and are not tested.

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

12.1.4 Loading capacitor
The loading conditions used for pin parameter
measurement are shown in Figure 69.

Figure 69. Pin loading conditions

12.1.5 Pin input voltage
The input voltage measurement on a pin of the de-
vice is described in Figure 70.

Figure 70. Pin input voltage

CL

ST7 PIN

VIN

ST7 PIN
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CLOCK AND TIMING CHARACTERISTICS (Cont’d) 

Notes:
1. Resonator characteristics given by the ceramic resonator manufacturer.
2. SMD = [-R0: Plastic tape package (∅ =180mm), -B0: Bulk]

LEAD = [-A0: Flat pack package (Radial taping Ho= 18mm), -B0: Bulk]
3. LP mode is not recommended for 2 MHz resonator because the peak to peak amplitude is too small (>0.8V)
For more information on these resonators, please consult www.murata.com 

Supplier
fOSC

(MHz)

Typical Ceramic Resonators1)

Reference2) Recommended OSCRANGE 
Option bit configuration

M
ur

at
a

2 CSTCC2M00G56A-R0  MP Mode3)

4 CSTCR4M00G55B-R0 MS Mode

8 CSTCE8M00G55A-R0 HS Mode

16 CSTCE16M0G53A-R0 HS Mode
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12.7 EMC CHARACTERISTICS

Susceptibility tests are performed on a sample ba-
sis during product characterization.

12.7.1 Functional EMS (Electro Magnetic
Susceptibility)
Based on a simple running application on the
product (toggling 2 LEDs through I/O ports), the
product is stressed by two electro magnetic events
until a failure occurs (indicated by the LEDs).
■ ESD: Electro-Static Discharge (positive and

negative) is applied on all pins of the device until
a functional disturbance occurs. This test
conforms with the IEC 1000-4-2 standard.

■ FTB: A Burst of Fast Transient voltage (positive
and negative) is applied to VDD and VSS through
a 100pF capacitor, until a functional disturbance
occurs. This test conforms with the IEC 1000-4-
4 standard.

A device reset allows normal operations to be re-
sumed. The test results are given in the table be-
low based on the EMS levels and classes defined
in application note AN1709.

12.7.1.1 Designing hardened software to avoid
noise problems
EMC characterization and optimization are per-
formed at component level with a typical applica-

tion environment and simplified MCU software. It
should be noted that good EMC performance is
highly dependent on the user application and the
software in particular.

Therefore it is recommended that the user applies
EMC software optimization and prequalification
tests in relation with the EMC level requested for
his application.

Software recommendations:
The software flowchart must include the manage-
ment of runaway conditions such as:

– Corrupted program counter

– Unexpected reset

– Critical Data corruption (control registers...)

Prequalification trials:
Most of the common failures (unexpected reset
and program counter corruption) can be repro-
duced by manually forcing a low state on the RE-
SET pin or the Oscillator pins for 1 second.

To complete these trials, ESD stress can be ap-
plied directly on the device, over the range of
specification values. When unexpected behaviour
is detected, the software can be hardened to pre-
vent unrecoverable errors occurring (see applica-
tion note AN1015).

Symbol Parameter Conditions
Level/
Class

VFESD
Voltage limits to be applied on any I/O pin to induce a 
functional disturbance

Flash device: VDD=5V, TA=+25°C, 
fOSC=8MHz conforms to IEC 1000-4-2

4B

ROM device: VDD=5V, TA=+25°C, fOSC=8 
MHz, conforms to IEC 1000-4-2

4A

VFFTB

Fast transient voltage burst limits to be applied 
through 100pF on VDD and VDD pins to induce a func-
tional disturbance

VDD=5V, TA=+25°C, fOSC=8 MHz, con-
forms to IEC 1000-4-4

3B

VFFTB

Fast transient voltage burst limits to be applied 
through 100pF on VDD and VDD pins to induce a func-
tional disturbance

VDD=5V, TA=+25°C, fOSC=8 MHz, con-
forms to IEC 1000-4-4

3B
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12.8 I/O PORT PIN CHARACTERISTICS

12.8.1 General Characteristics
Subject to general operating conditions for VDD, fOSC, and TA unless otherwise specified. 

Figure 81. Unused I/Os configured as input Figure 82. Typical IPU vs. VDD with VIN=VSS

Notes:
1. Data based on characterization results, not tested in production.
2. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.
3. When the current limitation is not possible, the VIN maximum must be respected, otherwise refer to IINJ(PIN) specifica-
tion. A positive injection is induced by VIN>VDD while a negative injection is induced by VIN<VSS. Refer to section 12.2.2
on page 139 for more details.
4. Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of the I/O for
example and leaving the I/O unconnected on the board or an external pull-up or pull-down resistor (see Figure 81). Static
peak current value taken at a fixed VIN value, based on design simulation and technology characteristics, not tested in
production. This value depends on VDD and temperature values.
5. The RPU pull-up equivalent resistor is based on a resistive transistor (corresponding IPU current characteristics de-
scribed in Figure 82). 
6. To generate an external interrupt, a minimum pulse width has to be applied on an I/O port pin configured as an external
interrupt source.

Symbol Parameter Conditions Min Typ Max Unit

VIL Input low level voltage 1)

CMOS ports

0.3xVDD

VVIH Input high level voltage 1) 0.7xVDD

Vhys Schmitt trigger voltage hysteresis 2) 0.7

IINJ(PIN)
3)

Injected Current on PC6 (Flash de-
vices only)

VDD=5V

0 +4

mAInjected Current on an I/O pin ± 4

ΣIINJ(PIN)
3) Total injected current (sum of all I/O 

and control pins) 
± 25

IL Input leakage current VSS≤ VIN ≤ VDD ±1
μA

IS Static current consumption Floating input mode 4) 400

RPU Weak pull-up equivalent resistor 5) VIN=VSS VDD=5V 50 120 250 kΩ

CIO I/O pin capacitance 5 pF

tf(IO)out Output high to low level fall time 1)
CL=50pF
Between 10% and 90%

25
ns

tr(IO)out Output low to high level rise time 1) 25

tw(IT)in External interrupt pulse time 6) 1 tCPU

10kΩ

ST7XXX

10kΩ

UNUSED I/O PORT

ST7XXXVDD

Note: I/O can be left unconnected if it is configured as output 

 greater EMC robustness and lower cost.
(0 or 1) by the software. This has the advantage of

UNUSED I/O PORT
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DEVICE CONFIGURATION AND ORDERING INFORMATION (Cont’d)

Table 30. Suggested List of Socket Types  

14.3.4 Socket and Emulator Adapter
Information
For information on the type of socket that is sup-
plied with the emulator, refer to the suggested list
of sockets in Table 30.

Note: Before designing the board layout, it is rec-
ommended to check the overall dimensions of the
socket as they may be greater than the dimen-
sions of the device.

For footprint and other mechanical information
about these sockets and adapters, refer to the
manufacturer’s datasheet.

Related Documentation
AN 978: ST7 Visual Develop Software Key Debug-
ging Features

AN 1938: ST7 Visual Develop for ST7 Cosmic C
toolset users

AN 1940: ST7 Visual Develop for ST7 Assembler
Linker toolset users

Device 
Socket (supplied with ST7MDT20M-

EMU3) 
Emulator Adapter (supplied with 

ST7MDT20M-EMU3)

LQFP64 14 x14 CAB 3303262 CAB 3303351

LQFP64 10 x10 YAMAICHI IC149-064-*75-*5 YAMAICHI ICP-064-6

LQFP44 10 X10  YAMAICHI IC149-044-*52-*5 YAMAICHI ICP-044-5
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AN1947 ST7MC PMAC SINE WAVE MOTOR CONTROL SOFTWARE LIBRARY
GENERAL PURPOSE
AN1476 LOW COST POWER SUPPLY FOR HOME APPLIANCES
AN1526 ST7FLITE0 QUICK REFERENCE NOTE
AN1709 EMC DESIGN FOR ST MICROCONTROLLERS
AN1752 ST72324 QUICK REFERENCE NOTE
PRODUCT EVALUATION
AN 910 PERFORMANCE BENCHMARKING
AN 990 ST7 BENEFITS VS INDUSTRY STANDARD
AN1077 OVERVIEW OF ENHANCED CAN CONTROLLERS FOR ST7 AND ST9 MCUS
AN1086 U435 CAN-DO SOLUTIONS FOR CAR MULTIPLEXING
AN1103 IMPROVED B-EMF DETECTION FOR LOW SPEED, LOW VOLTAGE WITH ST72141
AN1150 BENCHMARK ST72 VS PC16
AN1151 PERFORMANCE COMPARISON BETWEEN ST72254 & PC16F876
AN1278 LIN (LOCAL INTERCONNECT NETWORK) SOLUTIONS
PRODUCT MIGRATION
AN1131 MIGRATING APPLICATIONS FROM ST72511/311/214/124 TO ST72521/321/324
AN1322 MIGRATING AN APPLICATION FROM ST7263 REV.B TO ST7263B
AN1365 GUIDELINES FOR MIGRATING ST72C254 APPLICATIONS TO ST72F264
AN1604 HOW TO USE ST7MDT1-TRAIN WITH ST72F264
AN2200 GUIDELINES FOR MIGRATING ST7LITE1X APPLICATIONS TO ST7FLITE1XB
PRODUCT OPTIMIZATION
AN 982 USING ST7 WITH CERAMIC RESONATOR
AN1014 HOW TO MINIMIZE THE ST7 POWER CONSUMPTION
AN1015 SOFTWARE TECHNIQUES FOR IMPROVING MICROCONTROLLER EMC PERFORMANCE
AN1040 MONITORING THE VBUS SIGNAL FOR USB SELF-POWERED DEVICES
AN1070 ST7 CHECKSUM SELF-CHECKING CAPABILITY 
AN1181 ELECTROSTATIC DISCHARGE SENSITIVE MEASUREMENT
AN1324 CALIBRATING THE RC OSCILLATOR OF THE ST7FLITE0 MCU USING THE MAINS
AN1502 EMULATED DATA EEPROM WITH ST7 HDFLASH MEMORY
AN1529 EXTENDING THE CURRENT & VOLTAGE CAPABILITY ON THE ST7265 VDDF SUPPLY

AN1530
ACCURATE TIMEBASE FOR LOW-COST ST7 APPLICATIONS WITH INTERNAL RC OSCILLA-
TOR

AN1605 USING AN ACTIVE RC TO WAKEUP THE ST7LITE0 FROM POWER SAVING MODE
AN1636 UNDERSTANDING AND MINIMIZING ADC CONVERSION ERRORS
AN1828 PIR (PASSIVE INFRARED) DETECTOR USING THE ST7FLITE05/09/SUPERLITE
AN1946 SENSORLESS BLDC MOTOR CONTROL AND BEMF SAMPLING METHODS WITH ST7MC
AN1953 PFC FOR ST7MC STARTER KIT
AN1971 ST7LITE0 MICROCONTROLLED BALLAST
PROGRAMMING AND TOOLS
AN 978 ST7 VISUAL DEVELOP SOFTWARE KEY DEBUGGING FEATURES
AN 983 KEY FEATURES OF THE COSMIC ST7 C-COMPILER PACKAGE
AN 985 EXECUTING CODE IN ST7 RAM
AN 986 USING THE INDIRECT ADDRESSING MODE WITH ST7
AN 987 ST7 SERIAL TEST CONTROLLER PROGRAMMING
AN 988 STARTING WITH ST7 ASSEMBLY TOOL CHAIN
AN1039 ST7 MATH UTILITY ROUTINES

Table 31. ST7 Application Notes

IDENTIFICATION DESCRIPTION
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