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ST7LITE1xB

Address Block Register Label Register Name Reset Status Remarks
0002Fh FLASH FCSR Flash Control/Status Register 00h R/W
00030h | EEPROM | EECSR Data EEPROM Control/Status Register 00h R/W
0031h SPIDR SPI Data I/O Register xxh R/W
0032h SPI SPICR SPI Control Register Oxh R/W
0033h SPICSR SPI Control Status Register 00h R/W
0034h ADCCSR A/D Control Status Register 00h R/W
0035h ADC ADCDRH A/D Data Register High xxh Read Only
0036h ADCDRL A/D Amplifier Control/Data Low Register Oxh R/W
0037h ITC EICR External Interrupt Control Register 00h R/W
0038h MCC MCCSR Main Clock Control/Status Register 00h R/W
0039h Clock and | RCCR RC oscillator Control Register FFh R/W
003Ah Reset SICSR System Integrity Control/Status Register | 0110 Oxx0Ob | R/W
oosgh | PLbclock | b)) o7 PLL test register 00h R/W

select

003Ch ITC EISR External Interrupt Selection Register 0Ch R/W
003Dh to

0048h Reserved area (12 bytes)

0049h AWU AWUPR AWU Prescaler Register FFh R/W

004Ah AWUCSR AWU Control/Status Register 00h R/W

004Bh DMCR DM Control Register 00h R/W

004Ch DMSR DM Status Register 00h R/W

004Dh DMBK1H DM Breakpoint Register 1 High 00h R/W

004Eh DM3) DMBK1L DM Breakpoint Register 1 Low 00h R/W

004Fh DMBK2H DM Breakpoint Register 2 High 00h R/W

0050h DMBK2L DM Breakpoint Register 2 Low 00h R/W

0051h DMCR2 DM Control Register 2 00h R/W
0052h to

007Fh Reserved area (46 bytes)

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

Notes:

1. The contents of the I/0 port DR registers are readable only in output configuration. In input configura-
tion, the values of the I/O pins are returned instead of the DR register contents.

2. The bits associated with unavailable pins must always keep their reset value.
3. For a description of the Debug Module registers, see ICC protocol reference manual.

4
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ST7LITE1xB

FLASH PROGRAM MEMORY (Cont'd)

4.5 Memory Protection

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

4.5.1 Read out Protection

Readout protection, when selected provides a pro-
tection against program memory content extrac-
tion 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 generalzpurpose microcontroller.
Both program and data E“ memory are protected.

In flash devices, this protection is removed by re-
programming the ogtion. In this case, both pro-
gram and data E memory are automatically
erased and the device can be reprogrammed.

Read-out protection selection depends on the de-
vice type:

— In Flash devices it is enabled and removed
through the FMP_R bit in the option byte.

— In ROM devices it is enabled by mask option
specified in the Option List.

4.5.2 Flash Write/Erase Protection

Write/erase protection, when set, makes it impos-
sible to both overwrite and erase program memo-
ry. It does not apply to E2 data. Its purpose is to
provide advanced security to applications and pre-
vent any change being made to the memory con-
tent.

14/159

Warning: Once set, Write/erase protection can
never be removed. A write-protected flash device
is no longer reprogrammable.

Write/erase protection is enabled through the
FMP_W bit in the option byte.

4.6 Related Documentation

For details on Flash programming and ICC proto-
col, refer to the ST7 Flash Programming Refer-
ence Manual and to the ST7 ICC Protocol Refer-
ence Manual.

4.7 Register Description

FLASH CONTROL/STATUS REGISTER (FCSR)
Read/Write

Reset Value: 000 0000 (00h)

1st RASS Key: 0101 0110 (56h)

2nd RASS Key: 1010 1110 (AEh)

7 0

0 0 0 0 0 OPT | LAT | PGM

Note: This register is reserved for programming
using ICP, IAP or other programming methods. It
controls the XFlash programming and erasing op-
erations.

When an EPB or another programming tool is
used (in socket or ICP mode), the RASS keys are
sent automatically.

4




ST7LITE1xB

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.

(574

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
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7.5 RESET SEQUENCE MANAGER (RSM)

7.5.1 Introduction

The reset sequence manager includes three RE-
SET sources as shown in Figure 16:

m External RESET source pulse
m Internal LVD RESET (Low Voltage Detection)
m Internal WATCHDOG RESET

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.

These sources act on the RESET pin and it is al-
ways kept low during the delay phase.

The RESET service routine vector is fixed at ad-
dresses FFFEh-FFFFh in the ST7 memory map.

The basic RESET sequence consists of 3 phases
as shown in Figure 15:

m Active Phase depending on the RESET source

m 256 or 4096 CPU clock cycle delay (see table
below)

m RESET vector fetch

Caution: When the ST7 is unprogrammed or fully
erased, the Flash is blank and the RESET vector
is not programmed. For this reason, it is recom-
mended to keep the RESET pin in low state until
programming mode is entered, in order to avoid
unwanted behavior.

The 256 or 4096 CPU clock cycle delay allows the
oscillator to stabilise and ensures that recovery
has taken place from the Reset state. The shorter
or longer clock cycle delay is automatically select-
ed depending on the clock source chosen by op-
tion byte:

The RESET vector fetch phase duration is 2 clock
cycles.
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Clock Source CPU clock
cycle delay
Internal RC Oscillator 256
External clock (connected to CLKIN pin) 256
External Crystal/Ceramic Osgillator 4096
(connected to OSC1/0SC2 pins)

If the PLL is enabled by option byte, it outputs the
clock after an additional delay of tgTarTUP (S€€
Figure 13).

Figure 15. RESET Sequence Phases

RESET

INTERNAL RESET
256 or 4096 CLOCK CYCLES

FETCH

Active Phase VECTOR

7.5.2 Asynchronous External RESET pin

The RESET pin is both an input and an open-drain
output with integrated Roy weak pull-up resistor.
This pull-up has no fixed value but varies in ac-
cordance with the input voltage. It can be pulled
low by external circuitry to reset the device. See
Electrical Characteristic section for more details.

A RESET signal originating from an external
source must have a duration of at least t, gy )in in
order to be recognized (see Figure 17). This de-
tection is asynchronous and therefore the MCU
can enter reset state even in HALT mode.
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ST7LITE1xB

SYSTEM INTEGRITY MANAGEMENT (Cont'd)
7.6.2 Auxiliary Voltage Detector (AVD)

The Voltage Detector function (AVD) is based on
an analog comparison between a Vir_aypy and
ViT+(avD) reference value and the Vpp main sup-
ply voltage (Vayp). The Vit.avp) reference value
for falling voltage is lower than the V1, ayp) refer-
ence value for rising voltage in order to avoid par-
asitic detection (hysteresis).

The output of the AVD comparator is directly read-
able by the application software through a real
time status bit (AVDF) in the SICSR register. This
bit is read only.

Caution: The AVD functions only if the LVD is en-
Figure 20. Using the AVD to Monitor Vpp

abled through the option byte.
7.6.2.1 Monitoring the Vpp Main Supply

The AVD voltage threshold value is relative to the
selected LVD threshold configured by option byte
(see section 15.1 on page 149).

If the AVD interrupt is enabled, an interrupt is gen-
erated when the voltage crosses the V|t yp) or
V|T-(AVD) threshold (AVDF bit is Set).

In the case of a drop in voltage, the AVD interrupt
acts as an early warning, allowing software to shut
down safely before the LVD resets the microcon-
troller. See Figure 20.

AV
bD Early Warning Interrupt
(Power has dropped, MCU not
not yet in reset)
Vhyst
Vieavo)f - - == - -\ T - I """""""""""
AR ONY/5)) Bl
ViItso)} - - - - - - - - - R I L Y -
Vitwoy{ - - - - - - - - - T N
AVDF bit o XaX RESET

X 1 X 0

AVD INTERRUPT

|

REQUEST '

IF AVDIE bit = 1 : : L
! — INTERRUPT Cleared by ! INTERRUPT Cleared by
: ' reset ' ' hardware

LVD RESET , l ,

4
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ST7LITE1xB

I/0 PORTS (Cont'd)
Figure 32. I/0O Port General Block Diagram

REGISTER ALTERNATE 1
ACCESS " ° OUTPUT — Vbb P-BUFFER
\ From on-chip peripheral of T —_ (see table below)
Y.
] R ALTERNATE PULL-UP
/ . ENABLE
: BIT (see table below)
=y on | = \ 1O v
= DDR [ _leJ_ % \
' ! PULL-UP
: ‘| CONDITION PAD
o
> 1
5 <; 2 OR [=¢ If implemented g{)—[
w 1
&| . ORSEL o —
% ; N-BUFFER  _| DIODES
' i o (see table below)
.DDRSEL |
l| )/ . ! ANALOG
|‘ ’, J OMOS INPUT
: . SCHMITT
\D;S/EL gk K j TRIGGER
‘\ ! O |
. ! ! ALTERNATE
- . INPUT
EXTERNAL To on-chip peripheral
INTERRUPT FROM
REQUEST (eiy) OTHER
SENSITIVITY BITS Note: Refer to the Port Configuration
SELECTION table for device specific information.
Table 8. 1/0 Port Mode Options
Di
Configuration Mode Pull-Up P-Buffer lodes
to VDD to VSS
Input Floating v.vith/v.vithout Interrupt Off Off
Pull-up with/without Interrupt On on on
Output Push-pull off On
P Open Drain (logic level) o

Legend: Off - implemented not activated
On - implemented and activated
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ST7LITE1xB

DUAL 12-BIT AUTORELOAD TIMER 4 (Cont’d)
11.2.3.3 Break Function

The break function can be used to perform an
emergency shutdown of the application being driv-
en by the PWM signals.

The break function is activated by the external
BREAK pin or internal comparator output. This can
be selected by using the BRSEL bit in BREAKCR
Register. In order to use the break function it must
be previously enabled by software setting the
BPEN bit in the BREAKCR register.

The Break active level can be programmed by the
BREDGE bit in the BREAKCR register. When an
active level is detected on the BREAK pin, the BA
bit is set and the break function is activated. In this
case, the PWM signals are forced to BREAK value
if respective OEx bit is set in PWMCR register.

Software can set the BA bit to activate the break
function without using the BREAK pin. The BREN1
and BREN2 bits in the BREAKEN Register are
used to enable the break activation on the 2

Figure 41. Block Diagram of Break Function

counters respectively. In Dual Timer Mode, the
break for PWM2 and PWMS3 is enabled by the
BREN2 bit. In Single Timer Mode, the BREN1 bit
enables the break for all PWM channels.

When a break function is activated (BA bit =1 and
BREN1/BREN2 =1):

— The break pattern (PWM[3:0] bits in the BREAK-
CR) is forced directly on the PWMx output pins if
respective OEXx is set. (after the inverter).

— The 12-bit PWM counter CNTR1 is put to its re-
set value, i.e. 00h (if BREN1 = 1).

— The 12-bit PWM counter CNTR2 is put to its re-
set value,i.e. 00h (if BREN2 = 1).

— ATR1, ATR2, Preload and Active DCRx are put
to their reset values.
— Counters stop counting.

When the break function is deactivated after ap-
plying the break (BA bit goes from 1 to 0 by soft-
ware), Timer takes the control of PWM ports.

BREAK pin

Level
Selection

| BRSEL [BREDGE| BREAKCR Register

BREAKCR Register

OEXx

| BA | BPEN‘ PWM3| PWM2| PWM1‘ PWMO|

BREAKEN Register

PWMO
PWM1
(Inverters) a PDWMQ
PWMO D
PWM1
PWM2 PWM3
PWM3

PWMO/1 Break Enable T

e
5 )

ENCNTR2 bit

———
S

PWM2/3 Break Enable
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ST7LITE1xB

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

— At the second input capture on the falling edge of
the pulse, we assume that the values in the reg-
isters are as follows:

LTICR=LT2
ATICRH = ATH2
ATICRL = ATL2

Hence ATICR2 [11:0] = ATH2 & ATL2

Now pulse width P between first capture and sec-
ond capture will be:

P =decimal (F9 —LT1 +LT2+ 1) * 0.004ms + dec-
imal ((FFF * N) + N + ATICR2 - ATICR1 —1) * 1ms
where N = No of overflows of 12-bit CNTR1.

Figure 46. Long Range Input Capture Timing Diagram

foscraz

(r

(
- )
rocamer o) Coon X X X X o XX X X X
(r (r
) ))

CNTRI - »_ ATHI BATLE  ><_ . ATH2 & ATL2
LTIC /1] A
LTICR LTt LT2
ATICRH oh ATH1 ATH2
ATICRL ATLA — AT

ATICR = ATICRH]3:0] & ATICRL[7:0]
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LITE TIMER (Contd)

Bit 6 = ICF Input Capture Flag

This bit is set by hardware and cleared by software
by reading the LTICR register. Writing to this bit
does not change the bit value.

0: No input capture

1: An input capture has occurred

Note: After an MCU reset, software must initialize
the ICF bit by reading the LTICR register

Bit 5 = TB Timebase period selection

This bit is set and cleared by software.

0: Timebase period = tggc * 8000 (1ms @ 8 MHz)

1: Timebase period = togc * 16000 (2ms @ 8
MHz)

Bit 4 = TB1IE Timebase Interrupt enable
This bit is set and cleared by software.
0: Timebase (TB1) interrupt disabled

1: Timebase (TB1) interrupt enabled

Bit 3 = TB1F Timebase Interrupt Flag

This bit is set by hardware and cleared by software
reading the LTCSR register. Writing to this bit has
no effect.

0: No counter overflow

1: A counter overflow has occurred

Bits 2:0 = Reserved

LITE TIMER INPUT CAPTURE REGISTER
(LTICR)

Read only

Reset Value: 0000 0000 (00h)

7 0

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

Bits 7:0 = ICR[7:0] /nput Capture Value

These bits are read by software and cleared by
hardware after a reset. If the ICF bit in the LTCSR
is cleared, the value of the 8-bit up-counter will be
captured when a rising or falling edge occurs on
the LTIC pin.

82/159
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11.4.8 Register Description

SPI CONTROL REGISTER (SPICR)
Read/Write

Reset Value: 0000 xxxx (0Oxh)

7 0

SPIE | SPE | SPR2 | MSTR | CPOL | CPHA | SPR1 | SPRO

Bit 7 = SPIE Serial Peripheral Interrupt Enable

This bit is set and cleared by software.

0: Interrupt is inhibited

1: An SPl interrupt is generated whenever an End
of Transfer event, Master Mode Fault or Over-
run error occurs (SPIF =1, MODF =1 or
OVR = 1 in the SPICSR register)

Bit 6 = SPE Serial Peripheral Output Enable

This bit is set and cleared by software. It is also
cleared by hardware when, in master mode,
SS =0 (see Section 0.1.5.1 Master Mode Fault
(MODF)). The SPE bit is cleared by reset, so the
SPI peripheral is not initially connected to the ex-
ternal pins.

0: 1/0 pins free for general purpose 1/0

1: SPI 1/O pin alternate functions enabled

Bit 5 = SPR2 Divider Enable

This bit is set and cleared by software and is
cleared by reset. It is used with the SPR[1:0] bits to
set the baud rate. Refer to Table 1 SPI Master
Mode SCK Frequency.

0: Divider by 2 enabled

1: Divider by 2 disabled

Note: This bit has no effect in slave mode.

Bit 4 = MSTR Master Mode

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

cleared by hardware when, in master mode,

SS =0 (see Section 0.1.5.1 Master Mode Fault

(MODF)).

0: Slave mode

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

4

Bit 3 = CPOL Clock Polarity

This bit is set and cleared by software. This bit de-
termines 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

Note: If CPOL is changed at the communication
byte boundaries, the SPI must be disabled by re-
setting the SPE bit.

Bit 2 = 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.

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

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.

Note: These 2 bits have no effect in slave mode.

Table 16. SPI Master Mode SCK Frequency

Serial Clock SPR2 SPR1 SPRO
f /4 1

CPU 0
fcpu/16 1
fopu/32 1 0
fopu/64 o 1
fcpu/128 1
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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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13.3 OPERATING CONDITIONS

13.3.1 General Operating Conditions: Suffix 6 Devices
Tp =-40 to +85°C unless otherwise specified.

Symbol Parameter Conditions Min Max Unit
fcpu =4 MHz. max., TA =0to 85°C 2.7 5.5
Vb Supply voltage fcpu =4 MHz. max.,Tp =-40 to 85°C 3.0 5.5 \
fch =8 MHz. max. 3.3 55
VDDZ3.3V up to 8
fepu CPU clock frequency MHz
2.7VSVDD<3.3V up to 4

13.3.2 General Operating Conditions: Suffix 3 Devices
Ta =-40 to +125°C unless otherwise specified.

Symbol Parameter Conditions Min Max Unit
fopu = 4 MHz. max., Tp=0to 125°C 2.7 5.5
Vb Supply voltage fcpu = 4 MHz. max.,Tp =-40 to 125°C 3.0 5.5 \
fopu = 8 MHz. max. 3.3 5.5
Vpp=3.3V upto8
fopu CPU clock frequency MHz
2.7V<Vpp<3.3V up to 4

Figure 65. fopy Maximum Operating Frequency Versus V,; Supply Voltage
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OPERATING CONDITIONS (Cont’d)
The RC oscillator and PLL characteristics are temperature-dependent and are grouped in four tables.
13.3.5.1 Devices with “’6” or “3”order code suffix (tested for T = -40 to +125°C) @ Vpp = 5V

Symbol Parameter Conditions Min Typ Max Unit
frc Internal 1F){C oscillator fre- | RCCR = FF (resezt value), Tp=25°C,Vpp=5V 700 KHz
quency RCCR = RCCR0?2), Tp=25°C,Vpp=5V 992 | 1000 | 1008
TA=25°C,Vpp=5V -0.8 +08 | %
Ta=25°C, Vpp=4.5 to 5.5V°) -1 +1 %
Accuracy of Internal RC | Ta=25°C to +85°C,Vpp=5V -3 +3 %
ACCprc | oscillator with Tp=25°C to +85°C,Vpp=4.5 to 5.5V3) -3.5 +3.5 %
RCCR=RCCR0? T ,=85°C to +125°C Vpp=5V 35 5 %
Tp=85°C to +125°C,Vpp=4.5 to 5.5V°) -3.5 +6 %
Ta=-40 to +25°C, Vpp=5V° -3 +7 %
Iob(Ro) z{qu(;iic(:)llrI]ator current con- TA=25°C,Vpp=5V 6003 uA
tsu(Ro) RC oscillator setup time | Ty=25°C,Vpp=5V 109 us
fpLL x8 PLL input clock 19 MHz
t ock PLL Lock time® 2 ms
tsTAB PLL Stabilization time> 4 ms
fac = IMHz@T=25°C,Vpp=4.5 to 5.5V 0.1 %
ACCpuL | X8 PLL Accuracy fgg _ 1MHz@T2=-4O to +%%°C,VDD=5V 0.19 %
twJiT) PLL jitter period ©) fre = IMHz 120 us
JTp | PLLjitter (Afcpu/fcpu) 17 %
IpppLLy | PLL current consumption | Tp=25°C 6007 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 tgrag 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 phase servo loop period. During this period, the frequency remains unchanged.

7. Guaranteed by design.
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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.

4

117/159




ST7LITE1xB

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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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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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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14 PACKAGE CHARACTERISTICS

In order to meet environmental requirements, ST JESD97. The maximum ratings related to solder-
offers these devices in ECOPACK® packages. ing conditions are also marked on the inner box la-
These packages have a Lead-free second level in- bel.

terconnect. The category of second Level Inter- ECOPACK is an ST trademark. ECOPACK speci-
connect is marked on the package and onthe in- fications are available at: www.st.com.

ner box label, in compliance with JEDEC Standard

14.1 PACKAGE MECHANICAL DATA
Figure 113. 16-Pin Plastic Dual In-Line Package, 300-mil Width

Dim. mm inches
£ Min | Typ | Max | Min | Typ | Max
\ 3 N ——T— g A 5.33 0.210
n ) | A1 |0.38 0.015
L _Lvﬂ $ A2 |2.92|3.30 | 4.95|0.115/0.130{0.195
JJ ot b |0.36 | 0.46 | 0.56 |0.014]0.018[0.022
) < Et b2 |1.14|1.52 | 1.78 [0.045|0.060|0.070
o1 " b2 vl eB b3 | 0.76 | 0.99 | 1.14 [0.030(0.039|0.045
¢ |0.20 | 0.25|0.36 |0.008/0.010|0.014
D D [18.67(19.18(19.69(0.735|0.755|0.775
Mrararararargrl D1 |0.13 0.005
e 2.54 0.100
D E |7.62|7.87|8.26 [0.300|0.310/0.325
E1 |6.10 | 6.35 | 7.11 |0.240(0.250|0.280
L |292]|3.30|3.81]0.115/0.130|0.150
LR LN eB 10.92 0.430
Number of Pins
N 16
Note . Values ininches are converted from mm
and rounded to 3 decimal digits.
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Please Read Carefully:

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

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

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

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

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

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

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

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

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

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

© 2008 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - ltaly - Japan -
Malaysia - Malta - Morocco - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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