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Pin description ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Port and control configuration:

e Input:

— float = floating, wpu = weak pull-up, int = interrupt, ana = analog
e  Output;

— OD =open drain

— PP =push-pull

The RESET configuration of each pin is shown in bold which is valid as long as the device is
in reset state.

Table 2. Device pin description

Pin Level Port / Control
No.
Input Output
Main
. g function .
Pin name = - Alternate function
AR F| 5| 3 (after
rS) o e % w| 5 © reset)
n| a =|o| 8| 2| €| c|oD|PP
| 3| T| ®
1 |16 |Vgss S|-|-|-|-|-1-1]-1]-|Ground
2 (17 |Vpp S|-|-1-1-1-1-1- - | Main power supply
3 |18 |RESET wolce| - |- | x|-|-]x]- I'g?:l))prlorlty non maskable interrupt (active
4 |19 |PBO/AINO/SS  |1IO| Cr | X X | X | X |PortBo |ADC analoginput 0 or SPI Slave

Select (active Iow)“)

ADC analog input 1 or SPI Serial

5 |20 | PB1/AIN1/SCK ook

0] Cy X| e3 | X| X | X |PortB1

ADC analog input 2 or SPI Master

6 |1 |PB2/AIN2/MISO in/ Slave out data

0] Cy X X | X | X |Port B2

ADC analog input 3 or SPI Master

7 |2 |PB3/AIN3/MOSI out / Slave in data

/ol ¢t |X X | X | X |Port B3

8 |3 |PB4/AINA/CLKIN ADC analog input 4 or external

10| Ct X| g2 | X| X | X |PortB4 clock input
9 |4 |PB5/AINS /0| Ct X X | X | X |PortB5 |ADC analog input 5
10 |5 | PB6/AING 110 Cr X X | X | X |PortB6 |ADC analog input 6
11 |6 |PA7 /O|Ct|HS| X | eil - | X | X |Port A7 -
Main clock output or in circuit
127 ::ZA\('?(;II\_AISISI/:{EAK /0| Cy X | eil - | X | X |Port A6 |communication clock or external
BREAK®
PA5 /ATPWM3/ Auto-reload timer PWM3 or In
1318 ICCDATA VO CrHS| X eil | X | X |PortAS | ircuit communication data
14 |9 | PA4/ATPWM2 I/O|Ct|HS| X - | X | X |Port A4 |Auto-reload timer PWM2
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Pin description

Table 2. Device pin description (continued)

Pin

Level Port / Control
No.
Input Output
Main
Pi g function .
in name = - Alternate function
ol g Flsl 3 (after
) o 2l 5= 5 © reset)
7= =/ 6| 3| 2| E| =c|oD|PP
= 3| ~T| ®
15|10 | PA3/ATPWMA1 /O |Cr|HS| X - | X | X |Port A3 |Auto-reload timer PWM1
16 | 11 | PA2/ATPWMO /O|Cr|HS | X - | X | X |Port A2 |Auto-reload timer PWMO
ei0
17 112 | PA1/ATIC /O |Cr|HS| X - | X | X |Port A1 |Auto-reload timer input capture
18 |13 | PAO/LTIC /O |Ct|HS| X - | X | X [Port A0 |Lite timer input capture
19 |14 | OSC2 O| - = |-|-1-1-1- - | Resonator oscillator inverter output
20 |15 | 0SC1/CLKIN T U N I A A I ) Resor?atoroscnlatorlnverterlnputorexternal
clock input

3

No negative current injection allowed on this pin. For details (refer toTable 58: Current characteristics).

During normal operation this pin must be pulled- up, internally or externally (external pull-up of 10k mandatory in noisy
environment). This is to avoid entering ICC mode unexpectedly during a reset. In the application, even if the pin is
configured as output, any reset will put it back in input pull-up.

DoclD8349 Rev 7
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Register & memory map ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

3

Note:

18/170

Register & memory map

As shown in Figure 4, the MCU is able of addressing 64K bytes of memories and I/O
registers.

The available memory locations consist of 128 bytes of register locations, 384 bytes of
RAM, 256 bytes of data EEPROM and 8 Kbytes of user 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 Figure 4) mapped in the upper part of the ST7
addressing space so the reset and interrupt vectors are located in Sector 0 (FOOOh-FFFFh).

The size of Flash Sector 0 and other device options are configurable by Option byte (refer to
Section 15: Device configuration).

Memory locations marked as “Reserved” must never be accessed. Accessing a reserved
area can have unpredictable effects on the device.

Figure 4. Memory map

. 0080h
! Short Addressing
' RAM (zero page)
0000h ' 00FFh
w (1) , ol 16-bit Add i
i ' -bi ressin
007Fh registers o RAM 9
0080h RAM 1 o17en
(384 Bytes) v 77y 0180k
01FFh . ) 128 Bytes Stack
20h '
Reserved :_O1FFh
OFFFh
1000h - = - 1000h
Data EEPROM . RCCRO
(256 Bytes) ' (3)
10FFh ! RCCR1
1100h L. -1001h
Reserved 8K Flash
PROGRAM MEMORY
DFFFh ) @
E00OR ' EO000h ; ° 7 Kbytes
Flash memory . _FBFFh . SECTOR 1
(8K) + “FCooh ! 1 Kbyte
S ' FFFFh b SECTOR 0
FFEOh ; - "FFDEh
Interrupt : ' RCCRO @3)
& reset vectors®@ . : RCCR1
FFFFh ! . - .FFDFh

1. SeeTable 3: Hardware register map
2. See Table 12: Interrupt mapping
3. See Section 7.1: Internal RC oscillator adjustment

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 Flash program memory

4

4.1

4.2

4.3

4.3.1

3

Flash program memory

Introduction

The ST7 single voltage extended Flash (XFlash) is a non-volatile memory that can be
electrically erased and programmed either on a byte-by-byte basis or up to 32 bytes in
parallel.

The XFlash devices can be programmed off-board (plugged in a programming tool) or on-
board using in-circuit programming or in-application programming.

The array matrix organization allows each sector to be erased and reprogrammed without
affecting other sectors.

Main features

e |CP (in-circuit programming)
e |AP (in-application programming)

e ICT (in-circuit testing) for downloading and executing user application test patterns in
RAM

e  Sector 0 size configurable by option byte
e Read-out and write protection

Programming modes

The ST7 can be programmed in three different ways:

e Insertion in a programming tool. In this mode, Flash sectors 0 and 1, option byte row
and data EEPROM (if present) can be programmed or erased.

e In-circuit programming. In this mode, Flash sectors 0 and 1, option byte row and data
EEPROM (if present) can be programmed or erased without removing the device from
the application board.

e In-application programming. In this mode, sector 1 and data EEPROM (if present) can
be programmed or erased without removing the device from the application board and
while the application is running.

In-circuit programming (ICP)

ICP uses a protocol called ICC (in-circuit communication) which allows an ST7 plugged on a
printed circuit board (PCB) to communicate with an external programming device connected
via cable. ICP is performed in three steps:

1. Switch the ST7 to ICC mode (in-circuit communications). This is done by driving a
specific signal sequence on the ICCCLK/DATA pins while the RESET pin is pulled low.
When the ST7 enters ICC mode, it fetches a specific RESET vector which points to the
ST7 System Memory containing the ICC protocol routine. This routine enables the ST7
to receive bytes from the ICC interface.

2. Download ICP driver code in RAM from the ICCDATA pin.
3. Execute ICP driver code in RAM to program the Flash memory.

DoclD8349 Rev 7 211170




ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 Flash program memory

Caution:

4.5

4.5.1

4.5.2

Caution:

S74

During normal operation the ICCCLK pin must be pulled up, internally or externally (external
pull-up of 10k mandatory in noisy environment). This is to avoid entering ICC mode
unexpectedly during a reset. In the application, even if the pin is configured as output, any
reset will put it back in input pull-up.

Figure 5. Typical ICC interface

Programming tool

ICC connector

$1CC Cable

ICC connector
HE10 connector type

: Optional |E| E K Application board
: o] (] [6] [4] [2]

\ Application
: |77_1 Prs reset source

Application : T Application
power supply ' 110

Vbp

CLKIN/PB4[ ] -

(See Note 5)

Memory protection

There are two different types of memory protection: Read-Out Protection and Write/Erase
Protection which can be applied individually.

Read-out protection

Read-out protection, when selected provides a protection against program memory content
extraction and against write access to Flash memory. Even if no protection can be
considered as totally unbreakable, the feature provides a very high level of protection for a
general purpose microcontroller. Both program and data E2 memory are protected.

In flash devices, this protection is removed by reprogramming the option. In this case, both
program and data E? memory are automatically erased and the device can be
reprogrammed.

Read-out protection selection depends on the device type:

¢ In Flash devices it is enabled and removed through the FMP_R bit in the option byte.
e In ROM devices it is enabled by mask option specified in the Option List.

Flash write/erase protection

Write/erase protection, when set, makes it impossible to both overwrite and erase program
memory. It does not apply to E2 data. Its purpose is to provide advanced security to
applications and prevent any change being made to the memory content.

Once set, Write/erase protection can never be removed. A write-protected flash device is no
longer reprogrammable.
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Data EEPROM ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Note:

26/170

Read operation (E2LAT=0)

The EEPROM can be read as a normal ROM location when the E2LAT bit of the EECSR
register is cleared.

On this device, Data EEPROM can also be used to execute machine code. Take care not to
write to the Data EEPROM while executing from it. This would result in an unexpected code
being executed.

Write operation (E2LAT=1)

To access the write mode, the E2LAT bit has to be set by software (the E2PGM bit remains
cleared). When a write access to the EEPROM area occurs, the value is latched inside the
32 data latches according to its address.

When PGM bit is set by the software, all the previous bytes written in the data latches (up to
32) are programmed in the EEPROM cells. The effective high address (row) is determined
by the last EEPROM write sequence. To avoid wrong programming, the user must take care
that all the bytes written between two programming sequences have the same high
address: only the five Least Significant Bits of the address can change.

At the end of the programming cycle, the PGM and LAT bits are cleared simultaneously.

Care should be taken during the programming cycle. Writing to the same memory location
will over-program the memory (logical AND between the two write access data result)
because the data latches are only cleared at the end of the programming cycle and by the
falling edge of the E2LAT bit.

It is not possible to read the latched data.

This note is illustrated by the Figure 9: Data EEPROM programming cycle.

Figure 7. Data EEPROM programming flowchart

Read mode Write mode
E2LAT=0 E2LAT=1
E2PGM=0 E2PGM=0

Write up to 32 bytes
in EEPROM area
(with the same 11 MSB of the address)

Read bytes
in EEPROM area

Start programming cycle
E2LAT=1
E2PGM=1 (set by software)

h

0 1

E2LAT
’/

Cleared by hardware

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 Supply, reset and clock management

Note:

Caution:

7.2

Note:

3

See Section 13: Electrical characteristics for more information on the frequency and
accuracy of the RC oscillator.

To improve clock stability and frequency accuracy, it is recommended to place a decoupling
capacitor, typically 100nF, between the Vpp and Vgg pins as close as possible to the ST7
device.

These two bytes are systematically programmed by ST, including on FASTROM devices.
Consequently, customers intending to use FASTROM service must not use these two bytes.

RCCRO0 and RCCR1 calibration values will be erased if the Read-out protection bit is reset
after it has been set. See Section 4.5.1: Read-out protection.

If the voltage or temperature conditions change in the application, the frequency may need
to be recalibrated.

Refer to application note AN1324 for information on how to calibrate the RC frequency using
an external reference signal.

Phase locked loop (PLL)

The PLL can be used to multiply a 1 MHz frequency from the RC oscillator or the external
clock by 4 or 8 to obtain fogc of 4 or 8 MHz. The PLL is enabled and the multiplication factor
of 4 or 8 is selected by 2 option bits.

e The x4 PLL is intended for operation with Vpp in the 2.4 V to 3.3 V range
e The x8 PLL is intended for operation with Vppin the 3.3 V to 5.5 V range

Refer to Section 15.1: Option bytes for the option byte description.
If the PLL is disabled and the RC oscillator is enabled, then fogc = 1 MHz.
If both the RC oscillator and the PLL are disabled, fog¢ is driven by the external clock.

Figure 12. PLL output frequency timing diagram
, _ LOCKED bit set

A
4/8 x
input
freq.

v

Output freq.
QA"
_|
>
X
_|
o

v

When the PLL is started, after reset or wakeup from HALT mode or AWUF mode, it outputs
the clock after a delay of tgTarTUP-

When the PLL output signal reaches the operating frequency, the LOCKED bit in the
SICSCR register is set. Full PLL accuracy (ACCp| | ) is reached after a stabilization time of
tsTag (see Figure 12 below and Figure 64: RC oscillator and PLL characteristics (tested
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 Inter

rupts

External interrupt selection register (EISR)

Read/Write
Reset Value: 0000 1100 (0Ch)

7 0

1S31 | IS30 | 1S21 \ 1S20 IS11 IS10 1SO1 IS00

e Bits 7:6 = ei3[1:0] ei3 pin selection
These bits are written by software. They select the Port B I/O pin used for the ei3
external interrupt according to the table below.

Table 14. External interrupt I/O pin ei3[1:0] selection

ei31 ei30 1/0 pin
0 0 PBO (1)
0 1 PB1
1 0 PB2

1. Reset state

e Bits 5:4 = ei2[1:0] ei2 pin selection
These bits are written by software. They select the Port B I/O pin used for the ei2
external interrupt according to the table below.

Table 15. External interrupt I/O pin ei2[1:0] selection

ei21 ei20 1/0 pin
0 0 pB3 ()
0 1 PB4 ()
1 0 PB5
1 1 PB6

1. Reset state
2. PB4 cannot be used as an external interrupt in HALT mode.

e Bit 3:2 = ei1[1:0] ei1 pin selection
These bits are written by software. They select the Port A 1/O pin used for the ei1
external interrupt according to the table below.

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 On-chip peripherals

The application program must write in the CR register at regular intervals during normal
operation to prevent an MCU reset. This downcounter is freerunning: it counts down even if
the watchdog is disabled. The value to be stored in the CR register must be between FFh
and COh (see Table 31: Watchdog timing):

— The WDGA bit is set (watchdog enabled)

— The T6 bit is set to prevent generating an immediate reset

—  The T[5:0] bits contain the number of increments which represents the time delay
before the watchdog produces a reset.

Following a reset, the watchdog is disabled. Once activated it cannot be disabled, except by
a reset.

The T6 bit can be used to generate a software reset (the WDGA bit is set and the T6 bit is
cleared).

If the watchdog is activated, the HALT instruction will generate a Reset.

Table 31. Watchdog timing(?)

fcpu =8 MHz
WDG counter code min [ms] max [ms]
COh 1 2
FFh 127 128

1. The timing variation is due to the unknown status of the prescaler when writing to the CR register.

Note: The number of CPU clock cycles applied during the reset phase (256 or 4096) must be
taken into account in addition to these timings.
1.1.4 Hardware watchdog option

If Hardware Watchdog is selected by option byte, the watchdog is always active and the
WDGA bit in the CR is not used.

Refer to the Option Byte description in Section 15: Device configuration.
Using HALT mode or ACTIVE-HALT mode with the WDG (WDGHALT option)

If Halt mode with Watchdog is enabled by option byte (No watchdog reset on HALT
instruction), it is recommended before executing the HALT instruction to refresh the WDG
counter, to avoid an unexpected WDG reset immediately after waking up the
microcontroller. Same behavior in active-halt mode.

1.1.5 Interrupts

None.

3
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ST7LITE20F2 ST7LITE25F2 ST7LITE29F2 On-chip peripherals

Note:

Note:

Note:

3

1: Master mode. The function of the SCK pin changes from an input to an output and
the functions of the MISO and MOSI pins are reversed.

e Bit3 = CPOL Clock polarity
This bit is set and cleared by software. This bit determines the idle state of the serial
Clock. The CPOL bit affects both the master and slave modes.
0: SCK pin has a low level idle state
1: SCK pin has a high level idle state

If CPOL is changed at the communication byte boundaries, the SPI must be disabled by
resetting the SPE bit.

e Bit2 = CPHA Clock Phase
This bit is set and cleared by software.
0: The first clock transition is the first data capture edge.
1: The second clock transition is the first capture edge.

The slave must have the same CPOL and CPHA settings as the master.

e Bits 1:0 = SPR[1:0] Serial Clock Frequency
These bits are set and cleared by software. Used with the SPR2 bit, they select the
baud rate of the SPI serial clock SCK output by the SPI in master mode.

These 2 bits have no effect in slave mode.

Table 42. SPI master mode SCK frequency

Serial Clock SPR2 SPR1 SPRO
fopu/d 1 0 0
fepu/8 0 0 0
fepu/16 0 0 1
fopu/32 1 1 0
fopy/64 0 1 0

fopy/128 0 1 1

Control/status register (SPICSR)
Read/Write (some bits are Read Only)
Reset Value: 0000 0000 (00h)

7 0
SPIF WCOL | OVR \ MODF \ - \ SOoD \ SSM \ ssl |

e Bit 7 = SPIF Serial peripheral data transfer flag (Read only)
This bit is set by hardware when a transfer has been completed. An interrupt is
generated if SPIE=1 in the SPICR register. It is cleared by a software sequence (an
access to the SPICSR register followed by a write or a read to the SPIDR register).
0: Data transfer is in progress or the flag has been cleared.
1: Data transfer between the Device and an external device has been completed.
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Instruction set

ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

12 Instruction set

12.1 ST7 addressing modes

The ST7 Core features 17 different addressing modes which can be classified in seven

main groups:

Table 48. Addressing mode groups

Addressing mode Example
Inherent nop
Immediate Id A#$55
Direct Id A$55
Indexed Id A,($55,X)
Indirect Id A,([$55],X)
Relative jrne loop

Bit operation

bset byte#5

The ST7 Instruction set is designed to minimize the number of bytes required per
instruction: To do so, most of the addressing modes may be subdivided in two submodes

called long and short:

e Long addressing mode is more powerful because it can use the full 64 Kbyte address
space, however it uses more bytes and more CPU cycles.

e  Short addressing mode is less powerful because it can generally only access page
zero (0000hOOFFh range), but the instruction size is more compact, and faster. All
memory to memory instructions 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 49. ST7 addressing mode overview

o Pointer . .
Mode Syntax De:(t;::;onl address Pm(r:;r(s)lze :_be ntgtsl;
(Hex.) : y
Inherent - - nop - - - +0
meed'at - - Id A#855 - - - +1
Short Direct - Id A,$10 00..FF - - +1
Long Direct - Id A,$1000 0000..FFFF - - + 2
+ 0 (with x
register
No offset | Direct Indexed Id A,(X) 00..FF - - gister)
+1 (withY
register)
Short Direct Indexed Id A,($10,X) 00..1FE - - +1
110/170 DoclD8349 Rev 7 ‘Yl




Electrical

characteristics

ST7LITE20F2 ST7LITE25F2 ST7LITE29F2

Table 64. RC oscillator and PLL characteristics
(tested for Tp = -40 to +85°C) @ Vpp =4.5t0 5.5V

Symbol Parameter Conditions Min Typ Max Unit
RCCR = FF (reset value), Ty=25 °C,
; - 760 -
o ™ ]Ic?eternal RC(:1§)SCI||atOI“ Vpp=5V kHz
quency
RCCR = RCCR0®), Tp=25 °C, Vpp=5 V - | 1000 -
=25° = - — 0,
Accuracy of Internal RC Ta=25"C, Vpp=4.5105.5V ! * %
ACCgc |oscillator with Ta=-40 to +85 °C, Vpp=5 V -5 - +2 %
= (2)
RCCR=RCCRO TA=0 to +85° C, Vpp=4.51t0 5.5 V 20 - | 20 | %
RC oscillator current o _ @)
IDDRE) | consumption To=25° C, Vpp=5V - | 970 - uA
tsyre) | RC oscillator setup time | Ta=25° C, Vpp=5 V - - | 10@ | s
foLL x8 PLL input clock - - 1) - | MHz
tlock | PLL Lock time®) - - 2 - ms
tstas | PLL Stabilization time(*) - - 4 - ms
fre = 1 MHz@TA=25° C, Vpp=4.5t0 55V | - | 0.1®) - %
ACCp | [x8 PLL Accuracy
frc = 1 MHz@TA=-40 to +85° C, Vpp=5V | - | 0.1®) - %
twuiry | PLL jitter period frc = 1 MHz - 1250 _ us
JTpL | PLL jitter (Afcpy/fopy) - - 1(6) - %
Ipp(pLL) | PLL current consumption | TA=25° C - | 600 - UA

1. If the RC oscillator clock is selected, to improve clock stability and frequency accuracy, it is recommended to place a
decoupling capacitor, typically 100nF, between the Vpp and Vgg pins as close as possible to the ST7 device.

See Section 7.1: Internal RC oscillator adjustment.

Data based on characterization results, not tested in production.

4. After the LOCKED bit is set ACCp| | is max. 10% until tgtag has elapsed. See Figure 12: PLL output frequency timing

diagram.

5. Averaged over a 4ms period. After the LOCKED bit is set, a period of tg7ag is required to reach ACCp | accuracy.

Guaranteed by design.
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Table 70. Resonator characteristics

Symbol Parameter Conditions Min Typ Max Unit
ferosc Crystal Oscillator Frequency(") - 2 - 16 MHz
Recommen.ded load gapaC|tance See Table 72-
CL1 versus equivalent serial
. - Resonator pF
Cio resistance of the crystal or
. performances
ceramic resonator (Rg)
1. When PLL is used, please refer to the Section 13.3.4: Internal RC oscillator and PLL and Section 7:
Supply, reset and clock management (fc,osc min. is 8 Mhz with PLL).
Table 71: Resonator performances
Typical ceral(n)ic
1
. | ferosc resonators cL1?@ | cL2® | Rd Supply Temperature
Supplier | 1y ihz] [pF] | [pF] | [ | YO'*29® | range [°C]
z
T)(/:ge Reference range [V]
2 SMD |CSTCC2MO00G56-R0 | (47) (47) 0
4 SMD |CSTCR4MO00G53-R0 | (15) (15) 0
LEAD | CSTLS4M00G53-B0 | (15) (15) 0 |24Vto5.5V
% SMD |CSTCE8MO00G52-R0 | (10) (10) 0
5 8 -40 to 85
s LEAD | CSTLS8M00G53-B0 | (15) (15) 0
SMD |CSTCE16M0V51-R0 (5) (5) 0 |3.3Vto5.5V
16 |LEAD |CSTLS16M0X53-B0 | (15) (15) 0 |4.5Vto5.5V
LEAD | CSALS16M0X55-B0 7 7 1.5k | 3.8V to 5.5V

1. Resonator characteristics given by the ceramic resonator manufacturer. For more information on these
resonators, please consult www.murata.com

() means load capacitor built in resonator.
SMD = -R0: Plastic tape package (&=180mm).

LEAD = -BO: Bulk
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Electrical characteristics

Figure 74. Typical Vg, at Vpp = 5V (high-sink)
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Figure 75. Typical Vg, at Vpp = 3V (high-sink)
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Figure 76. Typical Vpp-Vop at Vpp = 2.4V
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Figure 77. Typical Vpp-Voy at Vpp = 2.7V
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Note:

13.10

13.10.1

3

1. Check that all recommendations related to ICCCLK and reset circuit have been applied
(seeTable 2: Device pin description)

2. Check that the power supply is properly decoupled (100nF + 10uF close to the MCU).
Refer to AN1709 and AN2017. If this cannot be done, it is recommended to put a

100nF + 1MQ pull-down on the RESET pin.

3. The capacitors connected on the RESET pin and also the power supply are key to
avoid any startup marginality. In most cases, steps 1 and 2 above are sufficient for a
robust solution. Otherwise: replace 10nF pull-down on the RESET pin with a 5pF to
20uF capacitor.”

Please refer to Section 12.2.1: lllegal opcode reset for more details.

Communication interface characteristics

Serial peripheral interface (SPI)

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

Refer to I/O port characteristics for more details on the input/output alternate function
characteristics (SS, SCK, MOSI, MISO).

Table 83. Serial peripheral interface (SPI)(”

Symbol Parameter Conditions Min Max Unit
st iy |fcPU/128=0.0625 | fopy/d =2
fsck = CcPU
1 SPI clock frequency MHz
¢(SCK) Slave 0 froi /2 = 4
fCPU = 8MHz CPU
t(sCK) | SPI clock rise and fall time - see /O port pin description
tisck)
tsu(g)@) SS setup time(®) Slave (4 x Tgpy) +150 -
th@s)® |SS hold time Slave 120 -
twsckH) | sck high and low time Master 100 -
tW(SCKL) Slave 90
tSU(Ml) . . Master 100 _
teus) Data input setup time Slave 100
thowin . . Master 100 B
toys) Data input hold time Slave 100 ns
taso) |Data output access time | Slave 0 120
tyissoy | Data output disable time | Slave - 240
tyso) |Data output valid time Slave (after - 120
thso) | Data output hold time enable edge) 0 -
tymo) | Data output valid time Master (after - 120
thmo) | Data output hold time enable edge) 0 -

1. Subject to general operating conditions for Vpp, fogc, and T unless otherwise specified.

2. Data based on design simulation and/or characterization results, not tested in production.
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3. Depends on fcpy. For example, if fcpy = 8MHz, then Tepy = 1/ fcpy = 125ns and tgy ss) = 550ns

Figure 86. SPI slave timing diagram with CPHA = 0(1)

SS input \ ﬁ
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——

Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.

MISO output @ X

|
|
|
|
T
|
|

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.

Figure 87. SPI slave timing diagram with CPHA = 1(1)
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I

/
MOSI npuT W MSB IN X BIT1IN >< LSBIN ><XXXXX

Measurement points are done at CMOS levels: 0.3xVpp and 0.7xVpp.

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 1/0 port
configuration.

3
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Table 98. ST7LITE2 FASTROM microcontroller option list

Customer
Address

Contact

Phone N°

Reference/FASTROM code (assigned by STMicroelectronics)

FASTROM code must be sent in .S19 format. .Hex extension cannot be processed.

Device Type/Memory Size/Package (check only one option):

FASTROM device 8K
S020: [1ST7PLITE20F2M6
[1ST7PLITE25F2M6
[1ST7PLITE29F2M6
[1ST7FLITE29F2M7
DIP20: [1ST7PLITE20F2B6
[1ST7PLITE25F2B6
[1ST7PLITE29F2B6
Note: Addresses 1000h, 1001h, FFDEh and FFDFh are reserved areas for ST to program

RCCRO and RCCR1 (see Section 7.1: Internal RC oscillator adjustment).
Conditioning (do not specify for DIP package)
[]1 Tape & Reel[ ] Tube
Special marking: [INo[]Yes"__ ______
Authorized characters are letters, digits, ., "', '/' and spaces only.
Maximum character count:
DIP20/S020 (8 char.max): _
Watchdog Selection:[ ] Software Activation[ ] Hardware Activation
Watchdog Reset on HALT:[ ] Reset[ ] No Reset
LVD Reset[ ] Disabled[ ] Enabled

[ 1 Highest threshold
[ 1 Medium threshold
[ 1 Lowest threshold

Sector 0 size:[ ] 0.5K[ ] 1K [] 2K[ ] 4K
Read-out Protection:[ ] Disabled[ ] Enabled
FLASH write Protection:[ ] Disabled[ ] Enabled
Clock Source Selection:[ ] Resonator:
[1VLP: Very Low power resonator (32 to 100 kHz)
[1LP: Low power resonator (1 to 2 MHz)
[ 1 MP: Medium power resonator (2 to 4 MHz)
[ 1 MS: Medium speed resonator (4 to 8 MHz)
[ 1 HS: High speed resonator (8 to 16 MHz)
[ 1 External Clock:

[10n OSC1

Note: Not all configurations are available. See Table 96 for authorized option byte combinations.
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16.1

16.2
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16.4

16.5
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Important notes

Execution of BTJX instruction

When testing the address $FF with the "BTJT" or "BTJF" instructions, the CPU may perform
an incorrect operation when the relative jump is negative and performs an address page
change.

To avoid this issue, including when using a C compiler, it is recommended to never use
address $00FF as a variable (using the linker parameter for example).

ADC conversion spurious results

Spurious conversions occur with a rate lower than 50 per million. Such conversions happen
when the measured voltage is just between 2 consecutive digital values.

Workaround

A software filter should be implemented to remove erratic conversion results whenever they
may cause unwanted consequences.

A/D converter accuracy for first conversion

When the ADC is enabled after being powered down (for example when waking up from
HALT, ACTIVE-HALT or setting the ADON bit in the ADCCSR register), the first conversion
(8-bit or 10-bit) accuracy does not meet the accuracy specified in the datasheet.

Workaround

In order to have the accuracy specified in the datasheet, the first conversion after a ADC
switch-on has to be ignored.

Negative injection impact on ADC accuracy

Injecting a negative current on an analog input pins significantly reduces the accuracy of the
AD Converter. Whenever necessary, the negative injection should be prevented by the
addition of a Schottky diode between the concerned 1/0Os and ground.

Injecting a negative current on digital input pins degrades ADC accuracy especially if
performed on a pin close to ADC channel in use.

Clearing active interrupts outside interrupt routine

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