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3 REGISTER & MEMORY MAP

As shown in Figure 5, the MCU is capable of ad-
dressing 64K bytes of memories and I/O registers.

The available memory locations consist of 128
bytes of register locations, 256 bytes of RAM, 128
bytes of data EEPROM and up to 4 Kbytes of flash
program memory. The RAM space includes up to
128 bytes for the stack from 180h to 1FFh.

The highest address bytes contain the user reset
and interrupt vectors.

The Flash memory contains two sectors (see Fig-
ure 5) mapped in the upper part of the ST7 ad-

Figure 5. Memory Map

dressing space so the reset and interrupt vectors
are located in Sector 0 (FOOOh-FFFFh).

The size of Flash Sector 0 and other device op-
tions are configurable by Option byte (refer to sec-
tion 15.1 on page 149).

IMPORTANT: Memory locations marked as “Re-
served”’ must never be accessed. Accessing a re-
served area can have unpredictable effects on the
device.

0000h -
HW Registers
007Fh (see Table 2) .~ 0080h .
0080h RAM . : Short Addressing
(128 Bytes) o RAM (zero page)
00FFh ', OOFFh
0100h LA 0100h
Reserved . : o17Fh Reserved
017Fh . ' 0180h - - - DEEOh
0180h . ' : RCCRHO
o1FEh (128 Bytes) ! R RCCRLO
0200h ! ! RCCRH1
' DEE3h
Reserved .- RCCRL1
OFFFh
1000h i
Data EEPROM see section 7.1 on page 23
(128 Bytes) 2K FLASH
107Fh PROGRAM MEMORY
1080h L
Reserved : . 1 Kbyte
' FBFFh ' (SECTOR 1)
EFFFh . FCooh | ~ 1 Kbyte
FO0Oh . . .
: ' FFFEh . - (SECTOR 0)
Flash Memory : !
(2K or 4K) T 4K FLASH
| : PROGRAM MEMORY
FFDFh . !
FFEOh ' JL
Interrupt & Reset Vectors . .
(see Table 5) . FOOOh 3 Kbytes
FFFFh ' FBFFh ' (SECTOR 1)
' FCOoh 1 Kbyte
: FFFFh ' ) (SECTOR 0)

4
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Figure 14. Clock Management Block Diagram

7 0
PLLDIVZ
7 0 PLLTST
CR9 | CR8 | CR7 [CR6 | CR5 [ CR4 | CR3 | CR2 RCCR
7 0
lock32| CR1 | CRO SICSR
A4 l PLL 12-BIT
Tunable fePU—— gMHz -> 32MHz | AT TIMER 2
1% RC Oscillator
OSC,PLLOFF,
CLKSEL[1:0] o RC OSC >
Option bits ;
CLKIN oLk |\ PLL TMHz -> 8MHz ck_pllx4x8
] PLL 1MHz -> 4MHz f
CLKIN /2 — osc
/2 CLKIN/2? — V]
DIVIDER plidiv2 CLKIN/2
CLKIN
/josc1th 0sC osc[ 1 0SC/2
1-16 MHZ DIVIDER
osc2T
OSC,PLLOFF,
CLKSEL[1:0]
Option bits
8-BIT fLriveR
LITE TIMER 2 COUNTER (1ms timebase @ 8 MHz fogc)
f fosc/32
OSC—»| /32 DIVIDER OSC g3
R fepu
L
TO CPU AND
fosc |0 PERIPHERALS
v
MCO|SMS | MCCSR
) fcpu >
Note: The PLL cannot be used with the external resonator oscillator

MCO
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7.4 MULTI-OSCILLATOR (MO)

The main clock of the ST7 can be generated by
four different source types coming from the multi-
oscillator block (1 to 16MHz):

m an external source

m 5 different configurations for crystal or ceramic
resonator oscillators

= 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
configurations are shown in Table 4. 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.

Note: when the Multi-Oscillator is not used, PB4 is
selected by default as external clock.

Crystal/Ceramic Oscillators

In this mode, with a self-controlled gain feature,
oscillator of any frequency from 1 to 16MHz can be
placed on OSC1 and OSC2 pins. This family of os-
cillators has the advantage of producing a very ac-
curate rate on the main clock of the ST7. 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.

Internal RC Oscillator

In this mode, the tunable 1%RC oscillator is used
as main clock source. The two oscillator pins have
to be tied to ground if dedicately using for oscillator
else can be found as general purpose 10.

4

The calibration is done through the RCCR[7:0] and
SICSRI[6:5] registers.

Table 4. ST7 Clock Sources

Hardware Configuration

ST7

OSCH 0scC2

External Clock

EXTERNAL
SOURCE

ST7
0sC2

OSCH

Crystal/Ceramic Resonators

7777 Cu Co 7777
LOAD
“— CAPACITORS —
2 sT7
= osct osc2
3
O
[an
5
£
3
= 7777
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7.6 SYSTEM INTEGRITY MANAGEMENT (SI)

The System Integrity Management block contains
the Low voltage Detector (LVD) and Auxiliary Volt-
age Detector (AVD) functions. It is managed by
the SICSR register.

Note: A reset can also be triggered following the
detection of an illegal opcode or prebyte code. Re-
fer to section 12.2.1 on page 107 for further de-
tails.

7.6.1 Low Voltage Detector (LVD)

The Low Voltage Detector function (LVD) gener-
ates a static reset when the Vpp supply voltage is
below a Vir_vp) reference value. This means that
it secures the power-up as well as the power-down
keeping the ST7 in reset.

The V|r_Lvp) reference value for a voltage drop is
lower than the V|1, yp) reference value for power-
on in order to avoid a parasitic reset when the
MCU starts running and sinks current on the sup-
ply (hysteresis).

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

- V|T+(|_VD)When VDD is rising
- V|T-(LVD) when VDD is fa”lng
The LVD function is illustrated in Figure 18.

The voltage threshold can be configured by option
byte to be low, medium or high.

Figure 18. Low Voltage Detector vs Reset

Provided the minimum Vpp value (guaranteed for
the oscillator frequency) is above Vir_yp), the
MCU can only be in two modes:

— under full software control
— in static safe 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:

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

The LVD is an optional function which can be se-
lected by option byte.

Use of LVD with capacitive power supply: with this
type of power supply, if power cuts occur in the ap-
plication, it is recommended to pull Vpp down to
0V to ensure optimum restart conditions. Refer to
circuit example in Figure 106 on page 136 and
note 4.

It is recommended to make sure that the Vpp sup-
ply voltage rises monotonously when the device is
exiting from Reset, to ensure the application func-
tions properly.

A Vpp

ViT+(LVD)
ViT-(LVD)

4
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POWER SAVING MODES (Cont'd)
9.6.0.1 Register Description

AWUFH CONTROL/STATUS REGISTER
(AWUCSR)

Read/Write

Reset Value: 0000 0000 (00h)

7 0

AWU | AWU | AWU

Bits 7:3 = Reserved.

Bit 1= AWUF Auto Wake Up Flag

This bit is set by hardware when the AWU module
generates an interrupt and cleared by software on
reading AWUCSR. Writing to this bit does not
change its value.

0: No AWU interrupt occurred

1: AWU interrupt occurred

Bit 1= AWUM Auto Wake Up Measurement

This bit enables the AWU RC oscillator and con-
nects its output to the input capture of the 12-bit
Auto-Reload timer. This allows the timer to be
used to measure the AWU RC oscillator disper-
sion and then compensate this dispersion by pro-
viding the right value in the AWUPRE register.

0: Measurement disabled

1: Measurement enabled

Bit 0 = AWUEN Auto Wake Up From Halt Enabled

This bit enables the Auto Wake Up From Halt fea-

ture: once HALT mode is entered, the AWUFH

wakes up the microcontroller after a time delay de-

pendent on the AWU prescaler value. It is set and

cleared by software.

0: AWUFH (Auto Wake Up From Halt) mode disa-
bled

1: AWUFH (Auto Wake Up From Halt) mode ena-
bled

AWUFH PRESCALER REGISTER (AWUPR)
Read/Write

Table 7. AWU Register Map and Reset Values

7 0

AWU | AWU | AWU | AWU | AWU | AWU | AWU | AWU
PR7 | PR6 | PR5 | PR4 | PR3 | PR2 | PR1 | PRO

Bits 7:0= AWUPR([7:0] Auto Wake Up Prescaler
These 8 bits define the AWUPR Dividing factor (as
explained below:

AWUPR[7:0] Dividing factor
00h Forbidden
01h 1
FEh 254
FFh 255

In AWU mode, the period that the MCU stays in
Halt Mode (tawy in Figure 30 on page 45) is de-
fined by

tAWU = 64 x AWUPR x +tRCSTRT

fAWURC

This prescaler register can be programmed to
modify the time that the MCU stays in Halt mode
before waking up automatically.

Note: If 00h is written to AWUPR, depending on
the product, an interrupt is generated immediately
after a HALT instruction, or the AWUPR remains
unchanged.

Address Register

(Hex.) Label 7 6 5 4 3 2 1 0
AWUPR AWUPR7 | AWUPR6 | AWUPR5 | AWUPR4 | AWUPR3 | AWUPR2 | AWUPR1 | AWUPRO

0049h
Reset Value 1 1 1 1 1 1 1 1

004Ah AWUCSR 0 0 0 0 0 AWUF AWUM | AWUEN
Reset Value

IS7] 47/159
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10 I/0 PORTS

10.1 INTRODUCTION

The 1/O ports allow data transfer. An I/O port can
contain up to 8 pins. Each pin can be programmed
independently either as a digital input or digital
output. In addition, specific pins may have several
other functions. These functions can include exter-
nal interrupt, alternate signal input/output for on-
chip peripherals or analog input.

10.2 FUNCTIONAL DESCRIPTION

A Data Register (DR) and a Data Direction Regis-
ter (DDR) are always associated with each port.
The Option Register (OR), which allows input/out-
put options, may or may not be implemented. The
following description takes into account the OR
register. Refer to the Port Configuration table for
device specific information.

An I/O pin is programmed using the corresponding
bits in the DDR, DR and OR registers: bit x corre-
sponding to pin x of the port.

Figure 32 shows the generic I/O block diagram.
10.2.1 Input Modes

Clearing the DDRXx bit selects input mode. In this
mode, reading its DR bit returns the digital value
from that I/O pin.

If an OR bit is available, different input modes can
be configured by software: floating or pull-up. Re-
fer to 1/0 Port Implementation section for configu-
ration.

Notes:

1. Writing to the DR modifies the latch value but
does not change the state of the input pin.

2. Do not use read/modify/write instructions
(BSET/BRES) to modify the DR register.

10.2.1.1 External Interrupt Function

Depending on the device, setting the ORx bit while
in input mode can configure an I/O as an input with
interrupt. In this configuration, a signal edge or lev-
el input on the I/O generates an interrupt request
via the corresponding interrupt vector (eix).

Falling or rising edge sensitivity is programmed in-
dependently for each interrupt vector. The Exter-
nal Interrupt Control Register (EICR) or the Miscel-
laneous Register controls this sensitivity, depend-
ing on the device.

Each external interrupt vector is linked to a dedi-
cated group of I/0 port pins (see pinout description
and interrupt section). If several I/O interrupt pins
on the same interrupt vector are selected simulta-
neously, they are logically combined. For this rea-
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son if one of the interrupt pins is tied low, it may
mask the others.

External interrupts are hardware interrupts. Fetch-
ing the corresponding interrupt vector automatical-
ly clears the request latch. Changing the sensitivity
of a particular external interrupt clears this pending
interrupt. This can be used to clear unwanted
pending interrupts.

Spurious interrupts

When enabling/disabling an external interrupt by
setting/resetting the related OR register bit, a spu-
rious interrupt is generated if the pin level is low
and its edge sensitivity includes falling/rising edge.
This is due to the edge detector input which is
switched to '1' when the external interrupt is disa-
bled by the OR register.

To avoid this unwanted interrupt, a "safe" edge
sensitivity (rising edge for enabling and falling
edge for disabling) has to be selected before
changing the OR register bit and configuring the
appropriate sensitivity again.

Caution: In case a pin level change occurs during
these operations (asynchronous signal input), as
interrupts are generated according to the current
sensitivity, it is advised to disable all interrupts be-
fore and to reenable them after the complete pre-
vious sequence in order to avoid an external inter-
rupt occurring on the unwanted edge.

This corresponds to the following steps:
1. To enable an external interrupt:

— set the interrupt mask with the SIM instruction
(in cases where a pin level change could oc-
cur)

— select rising edge

— enable the external interrupt through the OR
register

— select the desired sensitivity if different from
rising edge

— reset the interrupt mask with the RIM instruc-
tion (in cases where a pin level change could
occeur)

2. To disable an external interrupt:

— set the interrupt mask with the SIM instruction
SIM (in cases where a pin level change could
occur)

— select falling edge

— disable the external interrupt through the OR
register

o7
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I/0 PORTS (Cont'd)

10.7 DEVICE-SPECIFIC I/O PORT CONFIGURATION

The 1/O port register configurations are summa- Interrupt Ports
rised as follows. Ports where the external interrupt capability is
Standard Ports selected using the EISR register
PA7:0, PB6:0 MODE DDR OR
floating input
MODE DDR | OR oafing IMPut__ 0 0
—— pull-up interrupt input 0 1
floating input 0 0 -

Fup input 0 3 open drain output 1 0
put-up - push-pull output 1 1
open drain output 1 0
push-pull output 1 1

PC1:0 (multiplexed with OSC1,0SC2)
MODE DDR
floating input 0
push-pull output 1

The selection between OSC1 or PCO and OSC2 or
PC1 is done by option byte. Refer to section 15.1
on page 149. Interrupt capability is not available
on PC1:0.

Note: PCOR not implemented but p-transistor al-
ways active in output mode (refer to Figure 32 on
page 50)

Table 10. Port Configuration (Standard ports)

Input Output
Port Pin name
OR=0 OR=1 OR=0 OR=1
Port A PA7:0 floating pull-up open drain push-pull
Port B PB6:0 floating pull-up open drain push-pull

Note: On ports where the external interrupt capability is selected using the EISR register, the configura-
tion will be as follows:

Input Output
Port Pin name
OR=0 OR=1 OR=0 OR=1
Port A PA7:0 floating pull-up interrupt open drain push-pull
Port B PB6:0 floating pull-up interrupt open drain push-pull

Table 11. I/O Port Register Map and Reset Values

Address i
Register 7 6 5 4 3 2 1 0

(Hex.) Label

PADR MSB LSB
0000h

Reset Value 1 1 1 1 1 1 1 1

PADDR MSB LSB
0001h

Reset Value 0 0 0 0 0 0 0 0
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Address Register
7 0

(Hex.) Label

PAOR MSB LSB
0002h

Reset Value 0 0

PBDR MSB LSB
0003h

Reset Value 1 1

PBDDR MSB LSB
0004h

Reset Value 0 0

PBOR MSB LSB
0005h

Reset Value 0 0

PCDR MSB LSB
0006h

Reset Value 0 1

PCDDR MSB LSB
0007h

Reset Value 0 0

10.8 MULTIPLEXED INPUT/OUTPUT PORTS

OSC1/PCO0 are multiplexed on one pin (pin20) and
OSC2/PC1 are multiplexed on another pin (pin

19).

54/159
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
Figure 36. Dual Timer Mode (ENCNTR2=1)

| 12-Bit Autoreload Register 1 |

v

12-Bit Upcounter 1

| 12-Bit Upcounter 2

AT@JJ—{Edge Detection Circuitl—b‘ 12-bit Input Capture ‘

OVF1 interrupt
OVE2 interrupt

Output Compare CcMP
Interrupt

—I:_I PWMO Duty Cycle Generator |——

-{ PWM1 Duty Cycle Generator )——

DTE bit

PWM2 Duty Cycle Generator I—

R —

A

| 12-Bit Autoreload Register 2 l

PWM3 Duty Cycle Generator |>

One Pulse

Output Compare

—]
OP_EN bit

Clock < OFF
Control [¢ fepy CMP Interrupt
— 32MHz
'4—1 ms from
LTIC Lite Timer
L1

OEO0
Dead Time D
Generator OE1 =

OEZ:D
| mode | OE3_y | :E

uonound yesig

BPEN bit

PWMO

PWMH1

PWM2

PWM3
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)

BREAK CONTROL REGISTER (BREAKCR)
Read/Write
Reset Value: 0000 0000 (00h)

7 0

PWMx DUTY CYCLE REGISTER HIGH (DCRxH)
Read / Write
Reset Value: 0000 0000 (00h)

15 8

BRSEL BREDGE BA BPEN | PWM3 | PWM2 | PWM1 | PWMO

DCR11|DCR10| DCR9 | DCR8

Bit 7 = BRSEL Break Input Selection

This bit is read/write by software and cleared by
hardware after reset. It selects the active Break
signal from external BREAK pin and the output of
the comparator.

0: External BREAK pin is selected for break mode.
1: Comparator output is selected for break mode.

Bit 6 = BREDGE Break Input Edge Selection
This bit is read/write by software and cleared by
hardware after reset. It selects the active level of
Break signal.

0: Low level of Break selected as active level.
1: High level of Break selected as active level.

Bit 5 = BA Break Active.

This bit is read/write by software, cleared by hard-
ware after reset and set by hardware when the ac-
tive level defined by the BREDGE bit is applied on
the BREAK pin. It activates/deactivates the Break
function.

0: Break not active

1: Break active

Bit 4 = BPEN Break Pin Enable.

This bit is read/write by software and cleared by
hardware after Reset.

0: Break pin disabled

1: Break pin enabled

Bits 3:0 = PWM([3:0] Break Pattern.

These bits are read/write by software and cleared
by hardware after a reset. They are used to force
the four PWMx output signals into a stable state
when the Break function is active and correspond-
ing OEXx bit is set.
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Bits 15:12 = Reserved.

PWMx DUTY CYCLE REGISTER LOW (DCRxL)
Read / Write
Reset Value: 0000 0000 (00h)

7 0

DCR7 | DCR6 | DCR5 | DCR4 | DCR3 | DCR2 | DCR1 | DCRO

Bits 11:0 = DCRx[11:0] PWMx Duty Cycle Value
This 12-bit value is written by software. It defines
the duty cycle of the corresponding PWM output
signal (see Figure 4).

In PWM mode (OEx=1 in the PWMCR register)
the DCR[11:0] bits define the duty cycle of the
PWMx output signal (see Figure 4). In Output
Compare mode, they define the value to be com-
pared with the 12-bit upcounter value.

INPUT CAPTURE REGISTER HIGH (ATICRH)
Read only
Reset Value: 0000 0000 (00h)

15 8

0 0 0 0 ICR11 | ICR10 | ICR9 | ICR8

Bits 15:12 = Reserved.

INPUT CAPTURE REGISTER LOW (ATICRL)
Read only
Reset Value: 0000 0000 (00h)

7 0

ICR7 | ICR6 | ICR5 | ICR4 | ICR3 | ICR2 | ICR1 | ICRO

4
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SERIAL PERIPHERAL INTERFACE (cont'd)
11.4.3.1 Functional Description

A basic example of interconnections between a
single master and a single slave is illustrated in
Figure 2.

The MOSI pins are connected together and the
MISO pins are connected together. In this way
data is transferred serially between master and
slave (most significant bit first).

The communication is always initiated by the mas-
ter. When the master device transmits data to a
slave device via MOSI pin, the slave device re-
sponds by sending data to the master device via

Figure 54. Single Master/ Single Slave Application

the MISO pin. This implies full duplex communica-
tion with both data out and data in synchronized
with the same clock signal (which is provided by
the master device via the SCK pin).

To use a single data line, the MISO and MOSI pins
must be connected at each node (in this case only
simplex communication is possible).

Four possible data/clock timing relationships may
be chosen (see Figure 5 on page 7) but master
and slave must be programmed with the same tim-
ing mode.

MASTER SLAVE
MSBit ¢—— LSBit MSBit ¢—— LSBit
8-bit SHIFT REGISTER 4—[]MISO MISO {1 8-bit SHIFT REGISTER
5 5
|7 []MOSI MOSI 4
SPI
CLOCK ASCK SCK.L,
GENERATOR - _

SS +5V SSE

\, Not used if SS is managed

C/ by software
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SERIAL PERIPHERAL INTERFACE (cont'd)
11.4.5 Error Flags
11.4.5.1 Master Mode Fault (MODF)

Master mode fault occurs when the master de-
vice’s SS pin is pulled low.

When a Master mode fault occurs:

— The MODF bit is set and an SPI interrupt re-
quest is generated if the SPIE bit is set.

— The SPE bit is reset. This blocks all output
from the device and disables the SPI periph-
eral.

— The MSTR bit is reset, thus forcing the device
into slave mode.

Clearing the MODF bit is done through a software
sequence:

1. A read access to the SPICSR register while the
MODF bit is set.

2. A write to the SPICR register.

Notes: To avoid any conflicts in an application
with multiple slaves, the SS pin must be pulled
high during the MODF bit clearing sequence. The
SPE and MSTR bits may be restored to their orig-
inal state during or after this clearing sequence.

Hardware does not allow the user to set the SPE
and MSTR bits while the MODF bit is set except in
the MODF bit clearing sequence.

In a slave device, the MODF bit can not be set, but
in a multimaster configuration the device can be in
slave mode with the MODF bit set.

The MODF bit indicates that there might have
been a multimaster conflict and allows software to
handle this using an interrupt routine and either
perform a reset or return to an application default
state.

11.4.5.2 Overrun Condition (OVR)

An overrun condition occurs when the master de-
vice has sent a data byte and the slave device has
not cleared the SPIF bit issued from the previously
transmitted byte.

When an Overrun occurs:

— The OVR bit is set and an interrupt request is
generated if the SPIE bit is set.

In this case, the receiver buffer contains the byte
sent after the SPIF bit was last cleared. A read to
the SPIDR register returns this byte. All other
bytes are lost.

The OVR bit is cleared by reading the SPICSR
register.

11.4.5.3 Write Collision Error (WCOL)

A write collision occurs when the software tries to
write to the SPIDR register while a data transfer is
taking place with an external device. When this
happens, the transfer continues uninterrupted and
the software write will be unsuccessful.

Write collisions can occur both in master and slave
mode. See also Section 0.1.3.2 Slave Select Man-
agement.

Note: A "read collision" will never occur since the
received data byte is placed in a buffer in which
access is always synchronous with the CPU oper-
ation.

The WCOL bit in the SPICSR register is set if a
write collision occurs.

No SPI interrupt is generated when the WCOL bit
is set (the WCOL bit is a status flag only).

Clearing the WCOL bit is done through a software
sequence (see Figure 6).

Figure 58. Clearing the WCOL Bit (Write Collision Flag) Software Sequence

Read SPICSR
1st Step
v RESULT
2nd Step SPIF=0
Read SPIDR WCOL = 0

Clearing sequence after SPIF = 1 (end of a data byte transfer)

Clearing sequence before SPIF = 1 (during a data byte transfer)

Read SPICSR
1st Step
¢ RESULT Note: Writing to the SPIDR register in-
2nd Step Read SPIDR _ stead of reading it does not reset the
WCOL=0 | wcoL bit.
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ANALOG COMPARATOR (Cont’d)

Figure 61. Analog Comparator and Internal Voltage Reference

’—> ADC channel 0
C(()PI\I/;I:‘)I)N+ L] Comparator
+ COMP
Voltage Reference VP >
VNT| -
1.2V Bandgap
COMPIN- IR
(PB4) Break input
4 to 12-bit Autoreload Timer
VR([3:0] bits
VCBGR bit
VCEXT bit » ADC Channel 4
Figure 62. Analog Comparator
Comparator
+ COMP \ Y™~ COMPOUT
ﬁD\ Port PA7
- — 1 Por
CINV J/
Rising Edge
Falling Edge

’_1

CHYST 0 CINV

CMPIFCMPIE| CMP | COUT |CMPON

CMPCR

)H Comparator Interrupt

4
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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 submodes:

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.

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.

Avallajble Relative _Dlrect/ Function
Indirect Instructions

JRxx Conditional Jump

CALLR Call Relative

Table 23. Instructions Supporting Direct,
Indexed, Indirect and Indirect Indexed
Addressing Modes

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

Arithmetic Addition/subtrac-

ADC, ADD, SUB, SBC : .
tion 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, BTJE Bit Test and Jump Opera-

tions

SLL, SRL, SRA, RLC, Shift and Rotate Operations

RRC

SWAP Swap Nibbles

CALL, JP Call or Jump subroutine
106/159

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 ELECTRICAL CHARACTERISTICS

13.1 PARAMETER CONDITIONS

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

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 T5=25°C
and Tp=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+3X).

13.1.2 Typical values

Unless otherwise specified, typical data are based
on TA=25°C, VDD=5V (fOf the 4.5VSVDDS5.5V
voltage range) and Vpp=3.3V (for the
3V<Vpp<3.6V voltage range). They are given only
as design guidelines and are not tested.

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 63.

Figure 63. 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 64.

Figure 64. Pin input voltage

[] ST7PIN
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13.4.2 On-chip peripherals

Symbol Parameter Conditions Typ Unit
fopy=4MH Vpp=3.0V 150

Ippaty | 12-bit Auto-Reload Timer supply current R CPU z oD
fcpu=8M Hz VDDZS.OV 1000
fopy=4MHz Vpp=3.0V 50

| SPI supply current 2 CPY DD A

DD(SPI) PPy fopu=8MHz | Vpp=5.0V 200 | *

Vpp=3.0V 250
| ADC supply current when converting 2 fapc=4MHz DD
DD(ADC) pply J ADC Vpp=5.0V 1100
Notes:

1. Data based on a differential I measurement between reset configuration (timer stopped) and a timer running in PWM
mode at f¢p, =8MHz.
2. Data based on a differential Ipp measurement between reset configuration and a permanent SPI master communica-
tion (data sent equal to 55h).
3. Data based on a differential Inp measurement between reset configuration and continuous A/D conversions with am-
plifier disabled.

4
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EMC CHARACTERISTICS (Cont’d)

13.7.3 Absolute Maximum Ratings (Electrical
Sensitivity)

Based on two different tests (ESD and LU) 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 oo
VESDHEM) | (Human Body Model) Ta=+25°C 8000 y
Electro-static discharge voltage _opo
VESDMM) | (Machine Model) Ta=+25°C 400
Note:

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

13.7.3.2 Static Latch-Up

m LU: 3 complementary static tests are required
on 6 parts to assess the latch-up performance.
A supply overvoltage (applied to each power
supply pin) and a current injection (applied to

Electrical Sensitivities

each input, output and configurable I/O pin) are
performed on each sample. This test conforms
to the EIA/JESD 78 IC latch-up standard. For
more details, refer to the application note
AN1181.

Symbol Parameter Conditions Class
. Tp=+25°C A
LU Static latch-up class T\=+85°C A
128/159 KYI
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
13.8.2 Output Driving Current
Subject to general operating conditions for Vpp, fcpy, and T unless otherwise specified.

Symbol Parameter Conditions Min Max Unit
Output low level voltage for a standard I/O pin llo=+BmA Tp<125°C 1.0
when 8 pins are sunk at same time R
Voo 1) (see Figure 83) llo=+2mA Tp<125°C 0.4
oL Output low level voltage for a high sink 1/0O pin % | 1,o=+20mA,Tp<125°C 1.3
when 4 pins are sunk at same time ' O
(see Figure 89) >Q llo=+8mMA Tp<125°C 0.75
Output high level voltage for an I/O pin lio=-BmA, Tp<125°C | Vpp-1.5
Von? | when 4 pins are sourced at same time o
(see Figure 95) lio=2mA Tp<125°C | Vpp-0.8
Output low level voltage for a standard I/O pin
when 8 pins are sunk at same time llo=+2mA Tp<125°C 0.5
VoL 1)3) |(see Figure 82)
. . . V
Output onv level voltage for a hl-gh sink I/0 pin = | 1o=+8MA To<125°C 05
when 4 pins are sunk at same time P
s - ]
2)3) |Output high level voltage for an 1/O pin o) _ <{950 )
Vo when 4 pins are sourced at same time (Figure 94)| = ho=-2mA Ta<125°C | Vpp-0.8
Output low level voltage for a standard 1/0O pin
when 8 pins are sunk at same time llo=+2mA Tp<125°C 0.6
VoL 1)3) |(see Figure 87)
Output onv level voltage for a hl'gh sink I/O pin lo=+8MA TA<125°C 06
when 4 pins are sunk at same time >
~
Output high level voltage for an I/O pin ch.
Von2® |when 4 pins are sourced at same time o | lip=2mA Tp<125°C | Vpp-0.9
(see Figure 101) >

Notes:

1. The ||g current sunk must always respect the absolute maximum rating specified in Section 13.2.2 and the sum of |,
(/O ports and control pins) must not exceed lygs.

2. The || current sourced must always respect the absolute maximum rating specified in Section 13.2.2 and the sum of
lio (/O ports and control pins) must not exceed lypp.

3. Not tested in production, based on characterization results.
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PACKAGE CHARACTERISTICS (Cont'd)
Figure 114. 16-Pin Plastic Small Outline Package, 300-mil Width

. D R hx 45° i mm inches
) g «— Dim. - -
J}j' Min | Typ | Max | Min | Typ | Max
A T A | 235 2.65 [0.093 0.104
VA I v r_JJ L ¥
ak A1 | 0.10 0.30 (0.004 0.012
N s B |0.33 0.51 |0.013 0.020
- C |(0.23 0.32 |0.009 0.013
D |10.10 10.50/0.398 0.413
. E |7.40 7.60 (0.291 0.299
H H |-|| H H ” H H H |10.00 10.65|0.394 0.419
e 1.27 0.050
h 0.25 0.75 (0.010 0.030
E [H o 0° 8° 0° 8°
O L 0.40 1.27 |10.016 0.050
Number of Pins
N 16
A,
IR
Figure 115. 20-Pin Plastic Dual In-Line Package, 300-mil Width
. mm inches
Dim. - -
L A2 A Min | Typ | Max | Min Typ
Y A 5.33 0.2
*
Al L A1 |0.38 0.0150
L A2 | 2.92|3.30|4.95|0.1150|0.1299 | 0.1
b
D1 |7 ‘_b2 © b |0.36|0.46|0.56|0.0142|0.0181 (0.0
b2 |(1.14|1.52 | 1.78 | 0.0449|0.0598 | 0.0
¢ |0.20|0.25|0.36 | 0.0079|0.0098 | 0.0
D D |24.89|26.16(26.92(0.9799|1.0299 | 1.0
ANMCAEAAAAAEE D1 | 0.13 0.0051
e 2.54 0.1000
| 20 11
E1 eB 10.92 0.4
| 10 E1 | 6.10 | 6.35| 7.11 | 0.2402 | 0.2500 | 0.2
T A A R A L 2.92 | 3.30 | 3.81 [0.1150) 0.1299 | 0.1
Number of Pins
N 20

Nofe . Values in inches are converied from mm
rounded to 4 decimal digits.

4
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15 DEVICE CONFIGURATION AND ORDERING INFORMATION

Each device is available for production in user pro-
grammable versions (FLASH).

15.1 OPTION BYTES

The two option bytes allow the hardware configu-
ration of the microcontroller to be selected.

The option bytes can be accessed only in pro-
gramming mode (for example using a standard
ST7 programming tool).

OPTION BYTE 0

OPT7 = Reserved, must always be 1.

OPT6 = PKG Package selection
0: 16-pin package
1: 20-pin package

OPT5:4 = CLKSEL Clock Source Selection
When the internal RC oscillator is not selected
(Option OSC=1), these option bits select the clock
source: resonator oscillator or external clock

Clock Source Port C CLKSEL
Ext. Osc Disabled/
Resonator Port C Enabled 0 0
Ext. on PB4| Ext. Osc Enabled/ 0 1
Clock source: Port C Disabled
CLKIN on PCO 1] 1
Reserved 1 0

Note: When the internal RC oscillator is selected,
the CLKSEL option bits must be kept at their de-
fault value in order to select the 256 clock cycle
delay (see Section 7.5).

ST7FLITE1xB devices are shipped to customers
with a default program memory content (FFh).
This implies that FLASH devices have to be con-
figured by the customer using the Option Bytes.

OPT3:2 = SEC[1:0] Sector 0 size definition
These option bits indicate the size of sector 0 ac-
cording to the following table.

Sector 0 Size SEC1 SECO
0.5k 0 0
1k 0 1
2k 1 0
4k 1 1

OPT1 = FMP_R Read-out protection

Readout protection, when selected provides a pro-
tection against program memory content extrac-
tion and against write access to Flash memory.
Erasing the option bytes when the FMP_R option
is selected will cause the whole memory to be
erased first and the device can be reprogrammed.
Refer to the ST7 Flash Programming Reference
Manual and section 4.5 on page 14 for more de-
tails

0: Read-out protection off

1: Read-out protection on

OPTO = FMP_W FLASH write protection

This option indicates if the FLASH program mem-
ory is write protected.

Warning: When this option is selected, the pro-
gram memory (and the option bit itself) can never
be erased or programmed again.

0: Write protection off

1: Write protection on

OPTION BYTE 0 OPTION BYTE 1
7 0| 7 0
FMP | FMP | PLL | PLL | PLL32 WDG |[WDG
Res. | PKG | CLKSEL |SEC1(SECO| o' |"'w™ | ;a8 | OFF | off | ©OSC|LvD1|Lvbo ‘g ®| 0o
Default | 1 1 1 0 1 0| o 1 1 1 0 | 1 1 1 1
Value
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