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ST7LITE1xB

Table 2. Hardware Register Map

Address Block Register Label Register Name Reset Status Remarks
0000h PADR Port A Data Register FFhY R/W
0001h Port A PADDR Port A Data Direction Register 00h R/W
0002h PAOR Port A Option Register 40h R/W
0003h PBDR Port B Data Register FFh 1 R/W
0004h Port B PBDDR Port B Data Direction Register 00h R/W
0005h PBOR Port B Option Register 00h R/W?2)
0006h Port G PCDR Port C Data Register Oxh R/W
0007h PCDDR Port C Data Direction Register 00h R/W
0008h LTCSR2 Lite Timer Control/Status Register 2 00h R/W
0009h LITE LTARR Lite Timer Auto-reload Register 00h R/W
000Ah TIMER 2 LTCNTR Lite Timer Counter Register 00h Read Only
000Bh LTCSR1 Lite Timer Control/Status Register 1 0X00 0000b | R/W
000Ch LTICR Lite Timer Input Capture Register 00h Read Only
000Dh ATCSR Timer Control/Status Register 0X00 0000b | R/W
000Eh CNTRH Counter Register High 00h Read Only
000Fh CNTRL Counter Register Low 00h Read Only
0010h ATRH Auto-Reload Register High 00h R/W
0011h ATRL Auto-Reload Register Low 00h R/W
0012h PWMCR PWM Output Control Register 00h R/W
0013h PWMOCSR PWM 0 Control/Status Register 00h R/W
0014h PWM1CSR PWM 1 Control/Status Register 00h R/W
0015h PWM2CSR PWM 2 Control/Status Register 00h R/W
0016h PWMB3CSR PWM 3 Control/Status Register 00h R/W
0017h DCROH PWM 0 Duty Cycle Register High 00h R/W
0018h AUTO- DCROL PWM 0 Duty Cycle Register Low 00h R/W
0019h RELOAD | DCR1H PWM 1 Duty Cycle Register High 00h R/W
001Ah TIMER 2 | DCR1L PWM 1 Duty Cycle Register Low 00h R/W
001Bh DCR2H PWM 2 Duty Cycle Register High 00h R/W
001Ch DCR2L PWM 2 Duty Cycle Register Low 00h R/W
001Dh DCR3H PWM 3 Duty Cycle Register High 00h R/W
001Eh DCR3L PWM 3 Duty Cycle Register Low 00h R/W
001Fh ATICRH Input Capture Register High 00h Read Only
0020h ATICRL Input Capture Register Low 00h Read Only
0021h ATCSR2 Timer Control/Status Register 2 03h R/W
0022h BREAKCR Break Control Register 00h R/W
0023h ATR2H Auto-Reload Register 2 High 00h R/W
0024h ATR2L Auto-Reload Register 2 Low 00h R/W
0025h DTGR Dead Time Generation Register 00h R/W
0026h BREAKEN Break Enable Register 03h R/W

ogg;g;o Reserved area (5 bytes)

Comparator
002Ch Voltage | VREFCR iIztt((aarrnal Voltage Reference Control Reg- 00h R/W
Reference
002Dh | Comparator| CMPCR Compargtor and Internal Reference Con- 00h R/W
trol Register
002Eh WDG WDGCR Watchdog Control Register 7Fh R/W
10/159 KYI
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7 SUPPLY, RESET AND CLOCK MANAGEMENT

The device includes a range of utility features for
securing the application in critical situations (for
example in case of a power brown-out), and re-
ducing the number of external components.

Main features

m Clock Management

— 1 MHz internal RC oscillator (enabled by op-
tion byte, available on ST7LITE15B and
ST7LITE19B devices only)

— 1 to 16 MHz External crystal/ceramic resona-
tor (selected by option byte)

— External Clock Input (enabled by option byte)

— PLL for multiplying the frequency by 8 or 4
(enabled by option byte)

— For clock ART counter only: PLL32 for multi-
plying the 8 MHz frequency by 4 (enabled by
option byte). The 8 MHz input frequency is
mandatory and can be obtained in the follow-
ing ways:

-1 MHz RC + PLLx8

—-16 MHz external clock (internally divided
by 2)

—2 MHz. external clock (internally divided by
2) + PLLx8

—Crystal oscillator with 16 MHz output fre-
quency (internally divided by 2)

m Reset Sequence Manager (RSM)
m System Integrity Management (SI)

— Main supply Low voltage detection (LVD) with
reset generation (enabled by option byte)

— Auxiliary Voltage detector (AVD) with interrupt
capability for monitoring the main supply (en-
abled by option byte)

7.1 INTERNAL RC OSCILLATOR ADJUSTMENT

The device contains an internal RC oscillator with
an accuracy of 1% for a given device, temperature
and voltage range (4.5V-5.5V). It must be calibrat-
ed to obtain the frequency required in the applica-
tion. This is done by software writing a 10-bit cali-
bration value in the RCCR (RC Control Register)
and in the bits 6:5 in the SICSR (SI Control Status
Register).

Whenever the microcontroller is reset, the RCCR
returns to its default value (FFh), i.e. each time the
device is reset, the calibration value must be load-
ed in the RCCR. Predefined calibration values are
stored in EEPROM for 3 and 5V Vpp supply volt-
ages at 25°C, as shown in the following table.

o7

ST7LITE1xB
Address

RCCR Conditions

RCCRHO| Vpp=5V DEEOh 7 (CR[9:2]

)
TA=25°C 1) )
RCCRLO fro=1MHz DEE1h Y (CR[1:0])
RCCRH1| Vpp=3.3V DEE2h ) (CR[9:2])
TA=25°C 1) )
RCCRL1 fro=1MHz DEE3h V) (CR[1:0])

1. DEEOh, DEE1h, DEE2h and DEE3h addresses
are located in a reserved area of non-volatile
memory. They are read-only bytes for the applica-
tion code. This area cannot be erased or pro-
grammed by any ICC operation.

For compatibility reasons with the SICSR register,
CRI[1:0] bits are stored in the 5th and 6th position
of DEE1 and DEE3 addresses.

Notes:

— In 38-pulse ICC mode, the internal RC oscillator
is forced as a clock source, regardless of the se-
lection in the option byte. For ST7LITE10B devic-
es which do not support the internal RC
oscillator, the “option byte disabled” mode must
be used (35-pulse ICC mode entry, clock provid-
ed by the tool).

— See “ELECTRICAL CHARACTERISTICS” on
page 110. for more information on the frequency
and accuracy of the RC oscillator.

— To improve clock stability and frequency accura-
cy, it is recommended to place a decoupling ca-
pacitor, typically 100nF, between the Vpp and
Vgg pins as close as possible to the ST7 device.

— These bytes are systematically programmed by
ST, including on FASTROM devices.

Caution: 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 ex-
ternal reference signal.

7.2 PHASE LOCKED LOOP

The PLL can be used to multiply a 1MHz frequen-
cy from the RC oscillator or the external clock by 4
or 8 to obtain fogg of 4 or 8 MHz. The PLL is ena-
bled and the multiplication factor of 4 or 8 is select-
ed by 2 option bits.

— The x4 PLL is intended for operation with Vpp in
the 2.7V to 3.3V range

23/159
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7.3 REGISTER DESCRIPTION

MAIN CLOCK CONTROL/STATUS REGISTER
(MCCSR)

Read / Write

Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 MCO | SMS

Bits 7:2 = Reserved, must be kept cleared.

Bit 1 = MCO Main Clock Out enable

This bit is read/write by software and cleared by

hardware after a reset. This bit allows to enable

the MCO output clock.

0: MCO clock disabled, 1/O port free for general
purpose I/O.

1: MCO clock enabled.

Bit 0 = SMS Slow Mode select

This bit is read/write by software and cleared by
hardware after a reset. This bit selects the input
clock fOSC or fosc/32.

0: Normal mode (fcpy = fosc

1: Slow mode (fCPU - fosc/32)

4

RC CONTROL REGISTER (RCCR)
Read / Write
Reset Value: 1111 1111 (FFh)

7 0

CR9 | CR8 | CR7 | CR6 | CR5 | CR4 | CR3 | CR2

Bits 7:0 = CR[9:2] RC Oscillator Frequency Ad-
justment Bits

These bits must be written immediately after reset
to adjust the RC oscillator frequency and to obtain
an accuracy of 1%. The application can store the
correct value for each voltage range in EEPROM
and write it to this register at start-up.

00h = maximum available frequency

FFh = lowest available frequency

These bits are used with the CR[1:0] bits in the
SICSR register. Refer to section 7.6.4 on page 35.

Note: To tune the oscillator, write a series of differ-
ent values in the register until the correct frequen-
cy is reached. The fastest method is to use a di-
chotomy starting with 80h.

25/159
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Figure 14. Clock Management Block Diagram

7 0
PLLDIVZ
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8 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 is cleared and the main program resumes.

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).

36/159

8.1 NON MASKABLE SOFTWARE INTERRUPT

This interrupt is entered when the TRAP instruc-
tion is executed regardless of the state of the | bit.
It is serviced according to the flowchart in Figure 1.

8.2 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.

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 in the I/O 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.

8.3 PERIPHERAL INTERRUPTS

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

— The I 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 for being
enabled) will therefore be lost if the clear se-
quence is executed.

4
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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

ﬁ 53/159
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont'd)
Figure 38. PWM Function
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AUTO-RELOAD
REGISTER
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PWMx OUTPUT

Figure 39. PWM Signal from 0% to 100% Duty Cycle
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t
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DUAL 12-BIT AUTORELOAD TIMER 4 (Cont’d)
11.2.3.7 Force Update

In order not to wait for the counter, overflow to
load the value into active DCRXx registers, a pro-
grammable counter, overflow is provided. For
both counters, a separate bit is provided which
when set, make the counters start with the over-
flow value, i.e. FFFh. After overflow, the counters
start counting from their respective auto reload
register values.

These bits are FORCE1 and FORCE2 in the
ATCSR2 register. FORCE1 is used to force an
overflow on Counter 1 and, FORCE?2 is used for
Counter 2. These bits are set by software and re-

Figure 50. Force Overflow Timing Diagram

set by hardware after the respective counter over-
flow event has occurred.

This feature can be used at any time. All related
features such as PWM generation, Output Com-
pare, Input Capture, One-pulse (refer to Figure 15.
Dynamic DCR2/3 update in One Pulse Mode) can
be used this way.

FORCEx

fenTRx

CNTRx FFF

E03> E04

ATRx>

)

FORCE2 FORCE1
ATCSR2 Register

70/159
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Address i
Register 7 6 5 4 3 2 1 0
(Hex.) Label
o1 ATCSR2 FORCE2 | FORCE1 ICS OVFIE2 OVF2 ENCNTR2 | TRAN2 | TRAN1
Reset Value 0 0 0 0 0 0 1 1
20 BREAKCR BRSEL |BREDGE BA BPEN PWM3 PWM2 PWM1 PWMO
Reset Value 0 0 0 0 0 0 0 0
ATR2H ATR11 ATR10 ATR9 ATR8
23 Reset Value 0 0 0 0 0 0 0 0
o4 ATR2L ATR7 ATR6 ATR5 ATR4 ATR3 ATR2 ATR1 ATRO
Reset Value 0 0 0 0 0 0 0 0
- DTGR DTE DT6 DT5 DT4 DT3 DT2 DT1 DTO
Reset Value 0 0 0 0 0 0 0 0
BREN2 | BREN1
26 BREAKEN 0 0 0 0 0 0
Reset Value 1 1
78/159 IS77
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LITE TIMER (Cont’d)
11.3.4 Low Power Modes

Mode Description
No effect on Lite timer

SLOW (this peripheral is driven directly
by fosc/32)

WAIT No effect on Lite timer

ACTIVE HALT | No effect on Lite timer

HALT Lite timer stops counting

11.3.5 Interrupts

Exit

Interrupt | Event (I:Enablel fEx't from fEx't
Event Flag ontrol| from Active | oM
Bit Wait Halt
Halt
Timebase 1
Event TB1F | TB1IE Yes
Timebase 2 T82F | TB2IE Yes No No
Event
IC Event ICF ICIE No

Note: The TBxF and ICF interrupt events are con-
nected to separate interrupt vectors (see Inter-
rupts chapter).

They generate an interrupt if the enable bit is set in
the LTCSR1 or LTCSR2 register and the interrupt
mask in the CC register is reset (RIM instruction).

11.3.6 Register Description
LITE TIMER CONTROL/STATUS REGISTER 2

(LTCSR2)

Read / Write

Reset Value: 0000 0000 (00h)
7 0
0 0 0 0 0 0 |TB2IE| TB2F

Bits 7:2 = Reserved, must be kept cleared.

Bit 1 = TB2IE Timebase 2 Interrupt enable
This bit is set and cleared by software.

0: Timebase (TB2) interrupt disabled

1: Timebase (TB2) interrupt enabled

Bit 0 = TB2F Timebase 2 Interrupt Flag
This bit is set by hardware and cleared by software

o7

reading the LTCSR register. Writing to this bit has
no effect.

0: No Counter 2 overflow

1: A Counter 2 overflow has occurred

LITE TIMER AUTORELOAD REGISTER
(LTARR)

Read / Write

Reset Value: 0000 0000 (00h)

7 0

AR7 | AR6 | AR5 | AR4 | AR3 | AR2 | AR1 ARO

Bits 7:0 = AR[7:0] Counter 2 Reload Value
These bits register is read/write by software. The
LTARR value is automatically loaded into Counter
2 (LTCNTR) when an overflow occurs.

LITE TIMER COUNTER 2 (LTCNTR)
Read only
Reset Value: 0000 0000 (00h)

7 0

CNT7 | CNT6 | CNT5 | CNT4 | CNT3 | CNT2 | CNT1 | CNTO

Bits 7:0 = CNT[7:0] Counter 2 Reload Value

This register is read by software. The LTARR val-
ue is automatically loaded into Counter 2 (LTCN-
TR) when an overflow occurs.

LITE TIMER CONTROL/STATUS REGISTER
(LTCSR1)

Read / Write

Reset Value: 0x00 0000 (xOh)

7 0

ICIE ICF TB | TB1IE| TB1F

Bit 7 = ICIE Interrupt Enable

This bit is set and cleared by software.
0: Input Capture (IC) interrupt disabled
1: Input Capture (IC) interrupt enabled
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11.5 10-BIT A/D CONVERTER (ADC)

11.5.1 Introduction

The on-chip Analog to Digital Converter (ADC) pe-
ripheral is a 10-bit, successive approximation con-
verter with internal sample and hold circuitry. This
peripheral has up to 7 multiplexed analog input
channels (refer to device pin out description) that
allow the peripheral to convert the analog voltage
levels from up to 7 different sources.

The result of the conversion is stored in a 10-bit
Data Register. The A/D converter is controlled
through a Control/Status Register.

11.5.2 Main Features

= 10-bit conversion

m Up to 7 channels with multiplexed input

m Linear successive approximation

Figure 60. ADC Block Diagram

m Data register (DR) which contains the results
m Conversion complete status flag

m On/off bit (to reduce consumption)

The block diagram is shown in Figure 60.

11.5.3 Functional Description
11.5.3.1 Analog Power Supply

Vppa and Vggp are the high and low level refer-
ence voltage pins. In some devices (refer to device
pin out description) they are internally connected
to the Vpp and Vgg pins.

Conversion accuracy may therefore be impacted
by voltage drops and noise in the event of heavily
loaded or badly decoupled power supply lines.

DIV 4

fCPU 1 1:ADC
»| DIV 2 o
|9
- SLOW
T bit
EOC SPEEDADON| 0 0 CH2 | CH1 | CHO ADCCSR
A |
3
AINO | HOLD CONTROL v\
ANt —= | |— ANALOG TO DIGITAL
. CONVERTER
AIN6 —> — T
L] AMPSEL Capc
bit ‘
ADCDRH D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2
=
AMP AMP
ADCDRL 0 0 0 |'caL [BLOM ‘g | D1 | DO
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12.2 INSTRUCTION GROUPS

The ST7 family devices use an Instruction Set
consisting of 63 instructions. The instructions may

be subdivided into 13 main groups as illustrated in
the following table:

Load and Transfer LD CLR

Stack operation PUSH POP RSP

Increment/Decrement INC DEC

Compare and Tests CP TNZ BCP

Logical operations AND OR XOR CPL NEG

Bit Operation BSET BRES

Conditional Bit Test and Branch BTJT BTJF

Arithmetic operations ADC ADD SuUB SBC MUL

Shift and Rotates SLL SRL SRA RLC RRC SWAP SLA
Unconditional Jump or Call JRA JRT JRF JP CALL | CALLR NOP | RET
Conditional Branch JRxx

Interruption management TRAP WFI HALT IRET

Condition Code Flag modification SIM RIM SCF RCF

Using a prebyte
The instructions are described with 1 to 4 bytes.

In order to extend the number of available op-
codes for an 8-bit CPU (256 opcodes), three differ-
ent prebyte opcodes are defined. These prebytes
modify the meaning of the instruction they pre-
cede.

The whole instruction becomes:
PC-2 End of previous instruction
PC-1 Prebyte
PC  Opcode

PC+1 Additional word (0 to 2) according to the
number of bytes required to compute the
effective address

These prebytes enable instruction in Y as well as
indirect addressing modes to be implemented.
They precede the opcode of the instruction in X or
the instruction using direct addressing mode. The
prebytes are:

4

PDY 90 Replace an X based instruction using
immediate, direct, indexed, or inherent
addressing mode by a Y one.

Replace an instruction using direct, di-
rect bit or direct relative addressing
mode to an instruction using the corre-
sponding indirect addressing mode.

It also changes an instruction using X
indexed addressing mode to an instruc-
tion using indirect X indexed addressing
mode.

Replace an instruction using X indirect
indexed addressing mode by a Y one.

12.2.1 lllegal Opcode Reset

In order to provide enhanced robustness to the de-
vice against unexpected behavior, a system of ille-
gal opcode detection is implemented. If a code to
be executed does not correspond to any opcode
or prebyte value, a reset is generated. This, com-
bined with the Watchdog, allows the detection and
recovery from an unexpected fault or interference.

Note: A valid prebyte associated with a valid op-
code forming an unauthorized combination does
not generate a reset.

PIX 92

PIY 91

107/159
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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

110/159

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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OPERATING CONDITIONS (Cont’d)
13.3.5.2 Devices with “’6” or “3” order code suffix (tested for T, = -40 to +125°C) @ Vpp = 3.0 to 3.6V

Symbol Parameter Conditions Min | Typ | Max | Unit
fac Internal 1F)(C oscillator fre- | RCCR = FF (reszet value), Tp=25°C, Vpp= 3.3V 700 KHz
quency RCCR=RCCR12),Ty=25°C,Vpp= 3.3V 992 | 1000 | 1008
Ta=25°C,Vpp=3.3V -0.8 +08 | %
A N e Ta=25°C,Vpp=3.0 to 3.6V 3 -1 +1 %
ACCpg¢ ogc(:)illjlzg?'lvf/)her:ig;;)rated T=25 10 +857C, Vpp=8.8V 3 3 +3 %
with RCCR=RCCR12 | Ta=25 to +85°C,Vpp=3.0 to 3.6V -3.5 +35 | %
Ta=25 to +125°C,Vpp=3.0 to 3.6V 9 -5 +65 | %
Ta=-40 to +25°C,Vpp=3.0 to 3.6V 9 -3.5 +4 %
Ipo(RO) SRfm‘;Stg'r']ator eurrent Con-| ¢ _o50¢ Vpp=3.3V 4009 WA
tsurc) | RC oscillator setup time | Tp=25°C,Vpp=3.3V 109 | ps
foLL x4 PLL input clock 0.79 MHz
tLock PLL Lock time® 2 ms
tsTaB PLL Stabilization time® 4 ms
ACGp, | x4 PLL Accuracy fac = IMHZ@T2=25°C, Vpp=2.7 to 3.3V 0.1;‘; %
fac = IMHZ@T =40 to +85°C, Vpp= 3.3V 0.1 %
twaim) PLL jitter period ©) frc = TMHz 120 us
JTpL | PLLjitter (Afopu/fopu) 17) %
IpppLLy | PLL current consumption | Tp=25°C 1909 pA
Notes:

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.

2. See “INTERNAL RC OSCILLATOR ADJUSTMENT” on page 23.
3. Data based on characterization results, not tested in production
4. Averaged over a 4ms period. After the LOCKED bit is set, a period of tgTag is required to reach ACCp|| accuracy

5. After the LOCKED bit is set ACCp is max. 10% until tgtag has elapsed. See Figure 13 on page 24.
6. This period is the PLL servoing period. During this period, the frequency remains unchanged.

7. Guaranteed by design.

%
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OPERATING CONDITIONS (Cont’d)

Figure 70. PLL Afcpy/fcpy versus time

Afepu/fepu
A
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0 >
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| twim) | twim) :

< = >

13.3.5.3 32MHz PLL
Tp =-40 to 125°C, unless otherwise specified

Symbol Parameter Min Typ Max Unit
Voo Voltage ") 45 5 5.5 Vv
fpLL32 Frequency 7 32 MHz
fiNPUT Input Frequency 7 8 9 MHz

Note:
1. 32 MHz is guaranteed within this voltage range.

4
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CLOCK AND TIMING CHARACTERISTICS (Cont’d)
13.5.4 Crystal and Ceramic Resonator Oscillators

The ST7 internal clock can be supplied with ten
different Crystal/Ceramic resonator oscillators. All
the information given in this paragraph are based
on characterization results with specified typical
external components. In the application, the reso-
nator and the load capacitors have to be placed as

close as possible to the oscillator pins in order to
minimize output distortion and start-up stabiliza-
tion time. Refer to the crystal/ceramic resonator
manufacturer for more details (frequency, pack-
age, accuracy...).

Symbol Parameter Conditions Min Typ Max Unit
ferosc Crystal Oscillator Frequency 2 16 MHz
C Recommended load capacitance ver-

L1 sus equivalent serial resistance of the See table below pF
Cro crystal or ceramic resonator (Rg)

Supplier fcrosc | Typical Ceramic Resonators’) | cL13) | cL23 | Rd |Supply Voltage | Temperature
(MHz) | Type? Reference [pF] [pF1 | [Q] | Range[V] Range [°C]
SMD CSBFB1M00J58-R0 220 220 | 2.2k
1 3.3Vto 5.5V
LEAD CSBLA1M00J58-B0 220 220 | 2.2k
2 SMD CSTCC2M00G56Z-R0 (47) (47) 0
SMD CSTCR4MO00G53Z-R0 (15) (15) 0

o 4 3.0V to 5.5V

= LEAD CSTLS4M00G53Z-B0 (15) (15) 0 4010 85

§ 8 SMD CSTCE8M00G52Z-R0 (10) (10) 0

LEAD CSTLS8M00G53Z-B0 (15) (15) 0
12 SMD CSTCE12M0G52Z-R0 (10) (10) 0
16 SMD CSTCE16M0V51Z-R0 (5) (5) 0 3.3Vto 5.5V
LEAD CSTLS16M0X51Z-B0 (5) (5) 0
Notes:

1. Resonator characteristics given by the ceramic resonator manufacturer. For more information on these resonators,

please consult www.murata.com

2. SMD = [-RO0: Plastic tape package (@ =180mm)]

LEAD = [-BO: Bulk]

3. () means load capacitor built in resonator

Figure 79. Typical Application with a Crystal or Ceramic Resonator
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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 /O ports), the
product is stressed by two electro magnetic events
until a failure occurs (indicated by the LEDs).

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-
4 standard.

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

13.7.1.1 Designing hardened software to avoid
noise problems

EMC characterization and optimization are per-
formed at component level with a typical applica-

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

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

Software recommendations:

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

— Corrupted program counter

— Unexpected reset

— Critical Data corruption (control registers...)
Prequalification trials:

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

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

Symbol Parameter Conditions I(-:T;I:Is/
Vv Voltage limits to be applied on any I/O pin to induce a | Vpp=5V, Tp=+25°C, fogc=8MHz oB
FESD | functional disturbance conforms to IEC 1000-4-2
Fast transient voltage burst limits to be applied N oo _
Verrg | through 100pF on Vpp and Vgg pins to induce a func- Zgr%;?r\n/’sré_lgéi368?23_8MH2 3B
tional disturbance
13.7.2 Electro Magnetic Interference (EMI)
Based on a simple application running on the
product (toggling 2 LEDs through the I/O ports),
the product is monitored in terms of emission. This
emission test is in line with the norm SAE J 1752/
3 which specifies the board and the loading of
each pin.
- Monitored Max vs. [fosc/fcpul | Unit
Symbol Parameter Conditions Frequency Band | a/amiz | 16/8MHz
0.1MHz to 30MHz 15 21
Vpp=5V, Tp=+25°C, 30MHz to 130MHz 22 29 | dBuv
SeEmi Peak level S0O20 package,
conforming to SAE J 1752/3 130MHz to 1GHz 17 22
SAE EMI Level 3.5 35 -
Note:
1. Data based on characterization results, not tested in production.
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13.8 /0 PORT PIN CHARACTERISTICS

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

Symbol Parameter Conditions Min Typ Max Unit
Vi Input low level voltage Vgs-0.3 0.3xVpp v
Vi Input high level voltage 0.7xVpp Vpp +0.3

Schmitt trigger voltage
Vhys hysteresisg'g 400 mv
I Input leakage current Vss<VinSVpp +1
Static current consumption in- pA
Is duczed by each floating input | Floating input mode 400
pin
Weak pull-up equivalent N Vpp=5V 50 120 250
Reu | resistord) Vin=Vss Vpp=3V 160 ke
Cio I/O pin capacitance 5 pF
Output high to low level fall
t : 25
f(10)out | time 1) C,=50pF o
¢ Output low to high level rise | Between 10% and 90% o5
r(I0)out | time 1)
twamin | External interrupt pulse time 4 1 tcpu

Notes:

1. Data based on validation/design results.

2. 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 80). Static peak current value taken at a fixed V| value,
based on design simulation and technology characteristics, not tested in production. This value depends on Vpp and tem-
perature values.

3. The Rpy pull-up equivalent resistor is based on a resistive transistor.

4. To generate an external interrupt, a minimum pulse width has to be applied on an I/O port pin configured as an external
interrupt source.

Figure 80. Two typical Applications with unused I/O Pin

Vbp ST7XXX

UNUSED I/0 PORT

10k UNUSED /0O PORT

E— ST7XXX

Caution: 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.
Note: I/O can be left unconnected if it is configured as output (0 or 1) by the software. This has the advantage of greater EMC
robustness and lower cost.

4
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I/0 PORT PIN CHARACTERISTICS (Cont'd)

Figure 93. Typical Vpp-Voy at Vpp=2.7V
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Figure 94. Typical Vpp-Voy at Vpp=3.3V
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Figure 95. Typical Vpp-Voy at Vpp=5V
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Figure 96. Typical Vpp-Vou at Vpp=2.7V (HS)
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Figure 97. Typical Vpp-Vou at Vpp=3.3V (HS)
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Figure 98. Typical Vpp-Vop at Vpp=5V (HS)
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ADC CHARACTERISTICS (Cont'd)

Figure 112. ADC Accuracy Characteristics with amplifier enabled

A Digital Result ADCDR
(1) Example of an actual transfer curve

(2) The ideal transfer curve

(3) End point correlation line

V-V
[1LSB DD ss}

IDEAL -~ ~ {024

L~
Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
Eo=Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

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.

-

108 1 LSBpeaL

! /1 T > Vin (LSBipgal)
v 6 7 701 702 703 704
SS62.5mv 430mv Vin (OPAMP)

0

Note:

1. When the AMPSEL bit in the ADCDRL register is set, it is mandatory that faopc be less than or equal to 2 MHz. (if
fcpu=8MHz. then SPEED=0, SLOW=1).

Vout (ADC input)

A

Vmax |
W |

Noise |
Vmin | p /I\ ! |

! L g Vin
ov 430my  (OPAMP input)
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