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Address Block Rig:)set:er Register Name ;‘:3; Remarks
0031h TACR2 Timer A Control Register 2 00h R/W
0032h TACR1 Timer A Control Register 1 00h R/W
0033h TASR Timer A Status Register xxh Read Only
0034h TAIC1HR Timer A Input Capture 1 High Register xxh Read Only
0035h TAIC1LR Timer A Input Capture 1 Low Register xxh Read Only
0036h TAOC1HR | Timer A Output Compare 1 High Register 80h R/W
0037h TAOC1LR Timer A Output Compare 1 Low Register 00h R/W
0038h TIMER A TACHR Timer A Counter High Register FFh Read Only
0039h TACLR Timer A Counter Low Register FCh Read Only
003Ah TAACHR Timer A Alternate Counter High Register FFh Read Only
003Bh TAACLR Timer A Alternate Counter Low Register FCh Read Only
003Ch TAIC2HR Timer A Input Capture 2 High Register xxh Read Only
003Dh TAIC2LR Timer A Input Capture 2 Low Register xxh Read Only
003Eh TAOC2HR | Timer A Output Compare 2 High Register 80h R/W
003Fh TAOC2LR Timer A Output Compare 2 Low Register 00h R/W
0040h MISCR2 Miscellaneous Register 2 00h R/W
0041h TBCR2 Timer B Control Register 2 00h R/W
0042h TBCR1 Timer B Control Register 1 00h R/W
0043h TBSR Timer B Status Register xxh Read Only
0044h TBIC1HR Timer B Input Capture 1 High Register xxh Read Only
0045h TBIC1LR Timer B Input Capture 1 Low Register xxh Read Only
0046h TBOC1HR | Timer B Output Compare 1 High Register 80h R/W
0047h TBOC1LR Timer B Output Compare 1 Low Register 00h R/W
0048h TIMER B TBCHR Timer B Counter High Register FFh Read Only
0049h TBCLR Timer B Counter Low Register FCh Read Only
004Ah TBACHR Timer B Alternate Counter High Register FFh Read Only
004Bh TBACLR Timer B Alternate Counter Low Register FCh Read Only
004Ch TBIC2HR Timer B Input Capture 2 High Register xxh Read Only
004Dh TBIC2LR Timer B Input Capture 2 Low Register xxh Read Only
004Eh TBOC2HR | Timer B Output Compare 2 High Register 80h R/W
004Fh TBOC2LR Timer B Output Compare 2 Low Register 00h R/W
0050h

to Reserved (32 Bytes)
006Fh
0070h ADC ADCDR Data Register 00h Read Only
0071h ADCCSR Control/Status Register 00h R/W
0072h

to Reserved (14 Bytes)
007Fh

Legend: x=undefined, R/W=read/write

Notes:

1. The contents of the 1/O port DR registers are readable only in output configuration. In input configura-

tion, the values of the I/O pins are returned instead of the DR register contents.
2. The bits associated with unavailable pins must always keep their reset value.
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6.1 LOW VOLTAGE DETECTOR (LVD)

To allow the integration of power management
features in the application, the Low Voltage Detec-
tor function (LVD) generates a static reset when
the Vpp supply voltage is below a V1. reference
value. This means that it secures the power-up as
well as the power-down keeping the ST7 in reset.

The V1. reference value for a voltage drop is lower
than the Vt, reference value for power-on in order
to avoid a parasitic reset when the MCU starts run-
ning and sinks current on the supply (hysteresis).

The LVD Reset circuitry generates a reset when
Vpp is below:

— Vi1, when Vpp is rising

— Vy1. when Vpp is falling
The LVD function is illustrated in the Figure 9.
Provided the minimum Vpp value (guaranteed for
the oscillator frequency) is above V1., the MCU
can only be in two modes:

— under full software control

— in static safe reset

Figure 9. Low Voltage Detector vs Reset

In these conditions, secure operation is always en-
sured for the application without the need for ex-
ternal reset hardware.

During a Low Voltage Detector Reset, the RESET
pin is held low, thus permitting the MCU to reset
other devices.

Notes:

1. The LVD allows the device to be used without
any external RESET circuitry.

2. Three different reference levels are selectable
through the option byte according to the applica-
tion requirement.

LVD application note

Application software can detect a reset caused by
the LVD by reading the LVDRF bit in the CRSR
register.

This bit is set by hardware when a LVD reset is
generated and cleared by software (writing zero).
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6.3 MULTI-OSCILLATOR (MO)

The main clock of the ST7 can be generated by
four different source types coming from the multi-
oscillator block:

m an external source

m 4 crystal or ceramic resonator oscillators
m an external RC oscillator

= an internal high frequency RC oscillator

Each oscillator is optimized for a given frequency
range in terms of consumption and is selectable
through the option byte. The associated hardware
configuration are shown in Table 3. Refer to the
electrical characteristics section for more details.

External Clock Source

In this external clock mode, a clock signal (square,
sinus or triangle) with ~50% duty cycle has to drive
the OSC1 pin while the OSC2 pin is tied to ground.

Crystal/Ceramic Oscillators

This family of oscillators has the advantage of pro-
ducing a very accurate rate on the main clock of
the ST7. The selection within a list of 4 oscillators
with different frequency ranges has to be done by
option byte in order to reduce consumption. In this
mode of the multi-oscillator, the resonator and the
load capacitors have to be placed as close as pos-
sible to the oscillator pins in order to minimize out-
put distortion and start-up stabilization time. The
loading capacitance values must be adjusted ac-
cording to the selected oscillator.

These oscillators are not stopped during the
RESET phase to avoid losing time in the oscillator
start-up phase.

External RC Oscillator

This oscillator allows a low cost solution for the
main clock of the ST7 using only an external resis-
tor and an external capacitor. The frequency of the
external RC oscillator (in the range of some MHz.)
is fixed by the resistor and the capacitor values.
Consequently in this MO mode, the accuracy of
the clock is dependent on Vpp, Ta, process varia-
tions and the accuracy of the discrete components
used. This option should not be used in applica-
tions that require accurate timing.

Internal RC Oscillator

The internal RC oscillator mode is based on the
same principle as the external RC oscillator includ-
ing the resistance and the capacitance of the de-
vice. This mode is the most cost effective one with
the drawback of a lower frequency accuracy. Its
frequency is in the range of several MHz. This op-

(574

tion should not be used in applications that require
accurate timing.

In this mode, the two oscillator pins have to be tied
to ground.

Table 3. ST7 Clock Sources
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7 INTERRUPTS

The ST7 core may be interrupted by one of two dif-
ferent methods: maskable hardware interrupts as
listed in the Interrupt Mapping Table and a non-
maskable software interrupt (TRAP). The Interrupt
processing flowchart is shown in Figure 1.

The maskable interrupts must be enabled by
clearing the | bit in order to be serviced. However,
disabled interrupts may be latched and processed
when they are enabled (see external interrupts
subsection).

Note: After reset, all interrupts are disabled.
When an interrupt 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.

— The | bit of the CC register is set to prevent addi-
tional interrupts.

— 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
the Interrupt Mapping Table for vector address-
es).

The interrupt service routine should finish 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 | bit will be cleared and the main program will
resume.

Priority Management

By default, a servicing interrupt cannot be inter-
rupted because the | bit is set by hardware enter-
ing in interrupt routine.

In the case when several interrupts are simultane-
ously pending, an hardware priority defines which
one will be serviced first (see the Interrupt Map-
ping Table).

Interrupts and Low Power Mode

All interrupts allow the processor to leave the
WAIT low power mode. Only external and specifi-
cally mentioned interrupts allow the processor to
leave the HALT low power mode (refer to the “Exit
from HALT® column in the Interrupt Mapping Ta-
ble).

7.1 NON-MASKABLE SOFTWARE INTERRUPT

This interrupt is entered when the TRAP instruc-
tion is executed regardless of the state of the | bit.

(574

It will be serviced according to the flowchart on
Figure 1.

7.2 EXTERNAL INTERRUPTS

External interrupt vectors can be loaded into the
PC register if the corresponding external interrupt
occurred and if the | bit is cleared. These interrupts
allow the processor to leave the Halt low power
mode.

The external interrupt polarity is selected through
the miscellaneous register or interrupt register (if
available).

An external interrupt triggered on edge will be
latched and the interrupt request automatically
cleared upon entering the interrupt service routine.

If several input pins, connected to the same inter-
rupt vector, are configured as interrupts, their sig-
nals are logically NANDed before entering the
edge/level detection block.

Caution: The type of sensitivity defined in the Mis-
cellaneous or Interrupt register (if available) ap-
plies to the ei source. In case of a NANDed source
(as described on the 1/0O ports section), a low level
on an I/O pin configured as input with interrupt,
masks the interrupt request even in case of rising-
edge sensitivity.

7.3 PERIPHERAL INTERRUPTS

Different peripheral interrupt flags in the status
register are able to cause an interrupt when they
are active if both:

— The | bit of the CC register is cleared.

— The corresponding enable bit is set in the control
register.

If any of these two conditions is false, the interrupt
is latched and thus remains pending.

Clearing an interrupt request is done by:

— Writing “0” to the corresponding bit in the status
register or

— Access to the status register while the flag is set
followed by a read or write of an associated reg-
ister.

Note: The clearing sequence resets the internal
latch. A pending interrupt (that is, waiting to be en-
abled) will therefore be lost if the clear sequence is
executed.
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INTERRUPTS (Contd)

Figure 15. Interrupt Processing Flowchart

FROM RESET }

I BIT SET?

FETCH NEXT INSTRUCTION

/

EXECUTE INSTRUCTION

STACKPC, X, A, CC
SETIBIT
LOAD PC FROM INTERRUPT VECTOR

RESTORE PC, X, A, CC FROM STACK
THIS CLEARS | BIT BY DEFAULT

Table 5. Interrupt Mapping

o Source - Register | Priorit Exit Address
N Block Description Lgbel Ordery Iflrl(\)IIj'll' Vector
RESET Reset Highest | Yes FFFEh-FFFFh
TRAP Software Interrupt Priority no FFFCh-FFFDh
0 ei0 External Interrupt Port A7..0 (C5..0") N/A FFFAN-FFFBh
1 eil External Interrupt Port B7..0 (C5..0") yes FFF8h-FFF9h
2 CSS Clock Security System Interrupt CRSR FFF6h-FFF7h
3 SPI SPI Peripheral Interrupts SPISR no FFF4h-FFF5h
4 TIMER A TIMER A Peripheral Interrupts TASR FFF2h-FFF3h
5 Not used FFFOh-FFF1h
6 TIMER B TIMER B Peripheral Interrupts TBSR no FFEEh-FFEFh
7 Not used FFECh-FFEDhA
8 Not used FFEAh-FFEBh
9 Not used FFE8h-FFESh
10 Not used FFE6h-FFE7h
11 12C I2C Peripheral Interrupt I2CSRx v no FFE4h-FFE5h
12 Not Used Lowest FFE2h-FFE3h
13 Not Used Priority FFEOh-FFE1h
Note

1. Configurable by option byte.
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I/0 PORTS (Cont'd)

Table 9. I/0 Port Register Map and Reset Values

Addr i
:':;js Rﬁg::etfr 7 5 4 3 2 1 0

of all Ilalgs::)ytartj:isters 0 0 0 0 0 0 0
0000h PCDR
0001h | PCDDR MSB LSB
0002h | PCOR
0004h PBDR
0005h | PBDDR MSB LSB
0006h | PBOR
0008h PADR
0009h | PADDR MSB LSB
000Ah | PAOR

IS72 35/141
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SERIAL PERIPHERAL INTERFACE (Cont'd)

11.3.4.7 Single Master and Multimaster Configurations

There are two types of SPI systems:
— Single Master System
— Multimaster System

Single Master System

A typical single master system may be configured,
using an MCU as the master and four MCUs as
slaves (see Figure 6).

The master device selects the individual slave de-
vices by using four pins of a parallel port to control
the four SS pins of the slave devices.

The SS pins are pulled high during reset since the
master device ports will be forced to be inputs at
that time, thus disabling the slave devices.

Note: To prevent a bus conflict on the MISO line
the master allows only one active slave device
during a transmission.

Figure 42. Single Master Configuration

For more security, the slave device may respond
to the master with the received data byte. Then the
master will receive the previous byte back from the
slave device if all MISO and MOSI pins are con-
nected and the slave has not written its DR regis-
ter.

Other transmission security methods can use
ports for handshake lines or data bytes with com-
mand fields.

Multi-master System

A multi-master system may also be configured by
the user. Transfer of master control could be im-
plemented using a handshake method through the
I/O ports or by an exchange of code messages
through the serial peripheral interface system.

The multi-master system is principally handled by
the MSTR bit in the CR register and the MODF bit
in the SR register.

SS |4 SS SS |4 SS [
L SCK SCK SCK SCK
Slave Slave Slave Slave
MCU MCU MCU MCU
MOSI MISO MOSI MISO MOSI MISQO MOSI MISO
MOSI MISO
SCK —
Master £
MCU &
5V SS
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I2C BUS INTERFACE (Cont'd)
11.4.7 Register Description
I2’C CONTROL REGISTER (CR)

Read / Write

Reset Value: 0000 0000 (00h)
7 0
0 0 PE |ENGC |START| ACK | STOP| ITE

Bit 7:6 = Reserved. Forced to 0 by hardware.

Bit 5 = PE Peripheral enable.

This bit is set and cleared by software.

0: Peripheral disabled

1: Master/Slave capability

Notes:

— When PE=0, all the bits of the CR register and
the SR register except the Stop bit are reset. All
outputs are released while PE=0

— When PE=1, the corresponding I/O pins are se-
lected by hardware as alternate functions.

— To enable the I°C interface, write the CR register
TWICE with PE=1 as the first write only activates
the interface (only PE is set).

Bit 4 = ENGC Enable General Call.

This bit is set and cleared by software. It is also
cleared by hardware when the interface is disa-
bled (PE=0). The 00h General Call address is ac-
knowledged (01h ignored).

0: General Call disabled

1: General Call enabled

Note: In accordance with the [12C standard, when
GCAL addressing is enabled, an 12C slave can
only receive data. It will not transmit data to the
master.

Bit 3 = START Generation of a Start condition.
This bit is set and cleared by software. It is also
cleared by hardware when the interface is disa-
bled (PE=0) or when the Start condition is sent
(with interrupt generation if ITE=1).

— In master mode:
0: No start generation
1: Repeated start generation

80/141

— In slave mode:
0: No start generation
1: Start generation when the bus is free

Bit 2 = ACK Acknowledge enable.

This bit is set and cleared by software. It is also

cleared by hardware when the interface is disa-

bled (PE=0).

0: No acknowledge returned

1: Acknowledge returned after an address byte or
a data byte is received

Bit 1 = STOP Generation of a Stop condition.
This bit is set and cleared by software. It is also
cleared by hardware in master mode. Note: This
bit is not cleared when the interface is disabled
(PE=0).

— In master mode:
0: No stop generation
1: Stop generation after the current byte transfer
or after the current Start condition is sent. The
STOP bit is cleared by hardware when the Stop
condition is sent.

— In slave mode:
0: No stop generation
1: Release the SCL and SDA lines after the cur-
rent byte transfer (BTF=1). In this mode the
STOP bit has to be cleared by software.

Bit 0 = ITE Interrupt enable.

This bit is set and cleared by software and cleared
by hardware when the interface is disabled
(PE=0).

0: Interrupts disabled

1: Interrupts enabled

Refer to Figure 4 for the relationship between the
events and the interrupt.

SCL is held low when the ADD10, SB, BTF or
ADSL flags or an EV6 event (See Figure 3) is de-
tected.
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ST7 ADDRESSING MODES (Cont'd)

12.1.1 Inherent

All Inherent instructions consist of a single byte.
The opcode fully specifies all the required informa-

tion for the CPU to process the operation.

Inherent Instruction Function
NOP No operation
TRAP S/W Interrupt
WEI Wait For Interrupt (Low Power
Mode)
HALT I\Hﬂil(tj é))scillator (Lowest Power
RET Sub-routine Return
IRET Interrupt Sub-routine Return
SIM Set Interrupt Mask
RIM Reset Interrupt Mask
SCF Set Carry Flag
RCF Reset Carry Flag
RSP Reset Stack Pointer
LD Load
CLR Clear
PUSH/POP Push/Pop to/from the stack
INC/DEC Increment/Decrement
TNZ Test Negative or Zero
CPL, NEG 1 or 2 Complement
MUL Byte Multiplication
glhl‘éSRL’ SRA, RLC, Shift and Rotate Operations
SWAP Swap Nibbles

12.1.2 Immediate

Immediate instructions have two bytes, the first
byte contains the opcode, the second byte con-
tains the operand value.

Immediate Instruction Function
LD Load

CP Compare

BCP Bit Compare

AND, OR, XOR Logical Operations

ADC, ADD, SUB, SBC

Arithmetic Operations

4

12.1.3 Direct

In Direct instructions, the operands are referenced
by their memory address.

The direct addressing mode consists of two sub-
modes:

Direct (short)

The address is a byte, thus requires only one byte
after the opcode, but only allows 00 - FF address-
ing space.

Direct (long)

The address is a word, thus allowing 64 Kbyte ad-

dressing space, but requires 2 bytes after the op-
code.

12.1.4 Indexed (No Offset, Short, Long)

In this mode, the operand is referenced by its
memory address, which is defined by the unsigned
addition of an index register (X or Y) with an offset.

The indirect addressing mode consists of three
sub-modes:

Indexed (No Offset)

There is no offset, (no extra byte after the opcode),
and allows 00 - FF addressing space.

Indexed (Short)

The offset is a byte, thus requires only one byte af-
ter the opcode and allows 00 - 1FE addressing
space.

Indexed (long)

The offset is a word, thus allowing 64 Kbyte ad-
dressing space and requires 2 bytes after the op-
code.

12.1.5 Indirect (Short, Long)

The required data byte to do the operation is found
by its memory address, located in memory (point-
er).

The pointer address follows the opcode. The indi-
rect addressing mode consists of two sub-modes:

Indirect (short)

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

Indirect (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.
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ST7 ADDRESSING MODES (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 20. Instructions Supporting Direct,
Indexed, Indirect and Indirect Indexed
Addressing Modes

Hretructions. Function
LD Load
CP Compare
AND, OR, XOR Logical Operations

Arithmetic Addition/subtrac-
tion operations

BCP Bit Compare

ADC, ADD, SUB, SBC

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 Bit Test and Jump Opera-

tions

SLL, SRL, SRA, RLC,

RRC Shift and Rotate Operations

92/141

SWAP Swap Nibbles

CALL, JP Call or Jump subroutine

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/ .
R . Function
Indirect Instructions
JRxx Conditional Jump
CALLR Call Relative

The relative addressing mode consists of two sub-
modes:

Relative (Direct)
The offset follows the opcode.
Relative (Indirect)

The offset is defined in memory, of which the ad-
dress follows the opcode.
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13.7 EMC CHARACTERISTICS

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

13.7.1 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

m 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.

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

until a failure occurs (indicated by the LEDs). 4 standard.
A device reset allows normal operations to be re-
sumed.
Symbol Parameter Conditions Neg" | Pos™ | Unit

Vv Voltage limits to be applied on any I/O pin
FESD | to induce a functional disturbance

Vpp=5V, To=+25°C, fogc=8MHz

conforms to IEC 1000-4-2 - 1

Fast transient voltage burst limits to be ap-
Veerg | plied through 100pF on Vpp and Vpp pins
to induce a functional disturbance

kV
VDD=5V, TA=+25°C, fOSCZBMHZ

conforms to IEC 1000-4-4 -4 4

Figure 70. EMC Recommended star network power supply connection 2)

10uF 0.1uF Voo

ST72XXX

DIGITAL NOISE ‘

sT7 -+ .

1

FILTERING . ‘
T L dves

POWER | ]’ '
SUPPLY ¢ -

Vssa

SOURCE

\ —

; EXTERNAL ., >
’ NOISE

AR . FILTERING ~ _|_ *
N - Vbba

1
\

0.1uF

Notes:

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

2. The suggested 10uF and 0.1uF decoupling capacitors on the power supply lines are proposed as a good price vs. EMC
performance tradeoff. They have to be put as close as possible to the device power supply pins. Other EMC recommen-
dations are given in other sections (I/Os, RESET, OSCx pin characteristics).
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EMC CHARACTERISTICS (Cont’d)
13.7.2.2 Static and Dynamic Latch-Up
m LU: 3 complementary static tests are required

on 10 parts to assess the latch-up performance.
A supply overvoltage (applied to each power
supply pin), a current injection (applied to each
input, output and configurable 1/O pin) and a
power supply switch sequence are performed
on each sample. This test conforms to the EIA/
JESD 78 IC latch-up standard. For more details,

m DLU: Electro-Static Discharges (one positive

then one negative test) are applied to each pin
of 3 samples when the micro is running to
assess the latch-up performance in dynamic
mode. Power supplies are set to the typical
values, the oscillator is connected as near as
possible to the pins of the micro and the
component is put in reset mode. This test
conforms to the IEC1000-4-2 and SAEJ1752/3

refer to the AN1181 ST7 application note.

Electrical Sensitivities

standards and is described in Figure 72. For
more details, refer to the AN1181 ST7
application note.

Symbol Parameter Conditions Class ")
. Ta=+25°C A
LU Static latch-up class TA=+85°C A
DLU Dynamic latch-up class Vpp=5.5V, fogc=4MHz, Tp=+25°C A

Figure 72. Simplified Diagram of the ESD Generator for DLU

e

S

Rcn=50MQ

Cs=150pF|

GENERATOR 2

Rp=330Q

DISCHARGE TIP
[ ]

HV RELAY

DISCHARGE
RETURN CONNECTION

Notes:

1. Class description: A Class is an STMicroelectronics internal specification. All its limits are higher than the JEDEC spec-
ifications, that means when a device belongs to Class A it exceeds the JEDEC standard. B Class strictly covers all the
JEDEC criteria (international standard).

2. Schaffner NSG435 with a pointed test finger.
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13.8 /0 PORT PIN CHARACTERISTICS

13.8.1 General Characteristics
Subject to general operating conditions for Vpp, fogc, and T, unless otherwise specified.

Symbol Parameter Conditions Min Typ " Max Unit
Vi Input low level voltage 2) 0.3xVpp
Viu Input high level voltage 2 0.7XVpp v
Vhys Schmitt trigger voltage hysteresis 3) 400 mV
I Input leakage current Vss<VInSVpp +1
Is Static current consumption 9 Floating input mode 200 HA
R Weak pull- ivalent resistor ® | V=V Vop=5V o2 120 250 kQ
PU eak pull-up equivalent resistor IN=Vss Voo=3.4V 170 200 300
Cio 1/0O pin capacitance 5 pF
taojout | Output high to low level fall time ® | ¢, =50pF 25
tojput | Output low to high level rise time ©) | Between 10% and 90% 25 ne
twqyin | External interrupt pulse time 7 1 tcpu

Figure 78. Two typical Applications with unused I/O Pin
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Figure 79. Typical lpy vs. Vpp with V|y=Vgg
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Notes:

1. Unless otherwise specified, typical data are based on Tp=25°C and Vpp=5V.

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

3. Hysteresis voltage between Schmitt trigger switching levels. Based on characterization results, not tested.

4. Configuration not recommended, all unused pins must be kept at a fixed voltage: using the output mode of the 1/O for
example or an external pull-up or pull-down resistor (see Figure 78). Data based on design simulation and/or technology
characteristics, not tested in production.

5. The Rpy pull-up equivalent resistor is based on a resistive transistor (corresponding Ip current characteristics de-
scribed in Figure 79). This data is based on characterization results, tested in production at%/DD max.

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

7. To generate an external interrupt, a minimum pulse width has to be applied on an 1/O port pin configured as an external
interrupt source.
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CONTROL PIN CHARACTERISTICS (Cont'd)

Figure 87. Typical Igy vs. Vpp with Vy=Vgg

Figure 88. Typical Vo at Vpp=5V (RESET)
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Figure 89. Typical Vg, vs. Vpp (RESET)
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13.11 COMMUNICATION INTERFACE CHARACTERISTICS

13.11.1 SPI - Serial Peripheral Interface Refer to I/O port characteristics for more details on
Subject to general operating conditions for Vpp, tgismspg}téoﬁpoustlall\;elg‘gte function characteristics
fosc, and Ty unless otherwise specified. (SS, ’ ' )-

Symbol Parameter Conditions Min Max Unit
Master fCPU/1 28 fCPU/4
fcpy=8MHz | 0.0625 2
fsok SPI clock frequency CPU MHz
1te(sck) Slave 0 fopu/2
fcpu=8MHZ 4
Er(SCK) SPI clock rise and fall time see /O port pin description
f(SCK)
tsu(ss) § setup time Slave 120
th(ss) SS hold time Slave 120
tw(SCKH) . . Master 100
tw(SCKD) SCK high and low time Slave 90
tsu(MI) . . Master 100
tau(s) Data input setup time Slave 100 ~
th(MI) . . Master 100
tns) Data input hold time Slave 100
taso) Data output access time Slave 0 120
tais(s0) Data output disable time Slave 240
t Data output valid time 120
V(SO) P : Slave (after enable edge)
th(so) Data output hold time 0
t Data output valid time 0.25
v(MO) P - Master (before capture edge) tcpu
thvo) Data output hold time 0.25

Figure 91. SPI Slave Timing Diagram with CPHA=0 °

SS inpuT \ /'I

SCK \npuT
00
33
e
I
- O

[
L I
WSCKH) |
I tas0) I twescky ! ty(so) I' thso) tecr) I' t4is(s0)
— | e y tisck) -~
| l
MISO oytpuT seenot82>{ : : MSB OUT >< BIT6 OUT /// >< LsB OUT kn%?e?Z
/
tsusy 11 th(si)
-+ = |

/L

| /

7/

Notes:
1. Data based on design simulation and/or characterisation results, not tested in production.

2. When no communication is on-going the data output line of the SPI (MOSI in master mode, MISO in slave mode) has
its alternate function capability released. In this case, the pin status depends on the I/O port configuration.

3. Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.
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8-BIT ADC CHARACTERISTICS (Cont'd)

ADC Accuracy
Vpp=5V, 2 Vpp=5.0V, %) Vpp=3.3V, %
Symbol Parameter fopy=1MHz fcpu=8MHz fopy=8MHz Unit
Min Max Min Max Min Max
IE7l | Total unadjusted error ) 2.0 2.0 2.0
Eo | Offseterror ) 1.5 1.5 1.5
Eg | GainError ) 1.5 1.5 1.5 LSB
IEpl | Differential linearity error ) 1.5 1.5 1.5
IE_I | Integral linearity error ) 1.5 1.5 1.5

Figure 96. ADC Accuracy Characteristics
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Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.
E| =Integral Linearity Error: maximum deviation

between any actual transition and the end point
correlation line.
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Notes:

1. ADC Accuracy vs. Negative Injection Current:

For I)nyg.=0.8mA, the typical leakage induced inside the die is 1.6pA and the effect on the ADC accuracy is a loss of 1 LSB
for each 10KQ increase of the external analog source impedance. This effect on the ADC accuracy has been observed
under worst-case conditions for injection:

- negative injection

- injection to an Input with analog capability, adjacent to the enabled Analog Input

- at 5V Vpp supply, and worst case temperature.

2. Data based on characterization results with Ty=25°C.
3. Data based on characterization results over the whole temperature range.

4
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14.3 SOLDERING INFORMATION

In order to meet environmental requirements, ST
offers these devices in ECOPACK® packages.
These packages have a lead-free second level in-
terconnect. The category of second level intercon-
nect is marked on the package and on the inner
box label, in compliance with JEDEC Standard
JESD97. The maximum ratings related to solder-
ing conditions are also marked on the inner box la-
bel.

ECOPACK is an ST trademark. ECOPACK®
specifications are available at www.st.com.
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DEVELOPMENT TOOLS (Cont’d)
15.3.1 PACKAGE/SOCKET FOOTPRINT PROPOSAL

Table 28. Suggested List of SDIP32 Socket Types

Same
Package / Probe Adaptor / Socket Reference Footprint Socket Type
SDIP32
EMU PROBE TEXTOOL 232-1291-00 X Textool
Table 29. Suggested List of SO28 Socket Types
Package / Probe Adaptor / Socket Reference Same Socket Type
g P Footprint yp
5028 ENPLAS OTS-28-1.27-04 Open Top
YAMAICHI IC51-0282-334-1 Clamshell
EMU PROBE Adapter from SO28 to SDIP32 footprint (delivered with emulator) X SMD to SDIP
[71 137/141
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IDENTIFICATION

DESCRIPTION

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

AN1324 CALIBRATING THE RC OSCILLATOR OF THE ST7FLITEO MCU USING THE MAINS
AN1477 EMULATED DATA EEPROM WITH XFLASH MEMORY

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 OSCIL-

LATOR

PROGRAMMING AND TOOLS

AN 978 KEY FEATURES OF THE STVD7 ST7 VISUAL DEBUG PACKAGE
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
AN 989 GETTING STARTED WITH THE ST7 HIWARE C TOOLCHAIN
ANT039 ST7 MATH UTILITY ROUTINES
AN1064 WRITING OPTIMIZED HIWARE C LANGUAGE FOR ST7
AN1071 HALF DUPLEX USB-TO-SERIAL BRIDGE USING THE ST72611 USB MICROCONTROLLER
AN1106 TRANSLATING ASSEMBLY CODE FROM HC05 TO ST7
PROGRAMMING ST7 FLASH MICROCONTROLLERS IN REMOTE ISP MODE (IN-SITU PRO-
AN1179 GRAMMING)
AN1446 USING THE ST72521 EMULATOR TO DEBUG A ST72324 TARGET APPLICATION
AN1478 PORTING AN ST7 PANTA PROJECT TO CODEWARRIOR IDE
AN1527 DEVELOPING A USB SMARTCARD READER WITH ST7SCR
AN1575 ON-BOARD PROGRAMMING METHODS FOR XFLASH AND HDFLASH ST7 MCUS
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST’s terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE
SUSTAINING APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN
PERSONAL INJURY, DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT
SPECIFIED AS "AUTOMOTIVE GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.

Information in this document supersedes and replaces all information previously supplied.

The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.
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