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ST7LITE1

DATA EEPROM (Contd)

5.3 MEMORY ACCESS

The Data EEPROM memory read/write access
modes are controlled by the E2LAT bit of the EEP-
ROM Control/Status register (EECSR). The flow-
chart in Figure 6 describes these different memory
access modes.

Read Operation (E2LAT=0)

The EEPROM can be read as a normal ROM loca-
tion when the E2LAT bit of the EECSR register is
cleared. In a read cycle, the byte to be accessed is
put on the data bus in less than 1 CPU clock cycle.
This means that reading data from EEPROM
takes the same time as reading data from
EPROM, but this memory cannot be used to exe-
cute machine code.

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,

Figure 6. Data EEPROM Programming Flowchart

the value is latched inside the 32 data latches ac-
cording to its address.

When PGM bit is set by the software, all the previ-
ous 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 EEP-
ROM write sequence. To avoid wrong program-
ming, 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.

Note: Care should be taken during the program-
ming cycle. Writing to the same memory location
will over-program the memory (logical AND be-
tween 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 ilustrated by the Figure 8.

READ MODE
E2LAT=0 -

4

WRITE MODE
E2LAT=1

/

E2PGM=0

Y
READ BYTES
IN EEPROM AREA

E2PGM=0

Y

WRITE UP TO 32 BYTES
IN EEPROM AREA
(with the same 11 MSB of the address)

Y

START PROGRAMMING CYCLE
E2LAT=1
E2PGM=1 (set by software)

-

E2LAT

CLEARED BY HARDWARE—/(
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DATA EEPROM (Cont'd)
Figure 7. Data E2PROM Write Operation

U Row / Byte = 0(1|2|3 .. 30|31 Physical Address
ROW 0 00h...1Fh
DEFINITION 1 20h...3Fh
N Nx20h...Nx20h+1Fh
P Read operation impossible _ Read operation possible
Byte 1 | Byte 2 | |Byte 32 Programming cycle
5 PHASE 1 o PHASE 2 R
: Writing data latches Waiting E2PGM and E2LAT to fall
E2LAT bit ; |
LSet by USER application\‘ : : ? Cleared by hardware
E2PGM bit I I

Note: If a programming cycle is interrupted (by software or a reset action), the integrity of the data in mem-
ory is not guaranteed.
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CPU REGISTERS (Cont'd)
STACK POINTER (SP)
Read/Write

Reset Value: 01FFh

15 8

0 0 0 0 0 0 0 1

1 SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO

The Stack Pointer is a 16-bit register which is al-
ways pointing to the next free location in the stack.
It is then decremented after data has been pushed
onto the stack and incremented before data is
popped from the stack (see Figure 10).

Since the stack is 128 bytes deep, the 9 most sig-
nificant bits are forced by hardware. Following an
MCU Reset, or after a Reset Stack Pointer instruc-
tion (RSP), the Stack Pointer contains its reset val-
ue (the SP6 to SPO bits are set) which is the stack
higher address.

The least significant byte of the Stack Pointer
(called S) can be directly accessed by a LD in-
struction.

Figure 10. Stack Manipulation Example

Note: When the lower limit is exceeded, the Stack
Pointer wraps around to the stack upper limit, with-
out indicating the stack overflow. The previously
stored information is then overwritten and there-
fore lost. The stack also wraps in case of an under-
flow.

The stack is used to save the return address dur-
ing a subroutine call and the CPU context during
an interrupt. The user may also directly manipulate
the stack by means of the PUSH and POP instruc-
tions. In the case of an interrupt, the PCL is stored
at the first location pointed to by the SP. Then the
other registers are stored in the next locations as
shown in Figure 10.

— When an interrupt is received, the SP is decre-
mented and the context is pushed on the stack.

— On return from interrupt, the SP is incremented
and the context is popped from the stack.

A subroutine call occupies two locations and an in-
terrupt five locations in the stack area.

CALL Interrupt PUSH Y
Subroutine Event
@ 0180h
SP
SP ’
_> Y
CC CC
A A
X X
PCH PCH
SP PCL PCL
_>
PCH PCH PCH
@ 01FFh| PCL PCL PCL

Stack Higher Address = 01FFh
Stack Lower Address = 0180h

IRET RET
or RSP

POPY

SP

CC

PCH
SP

PCL >
PCH PCH

PCL PCL

SP
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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 14:

m External RESET source pulse

m Internal LVD RESET (Low Voltage Detection)

m Internal WATCHDOG RESET

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 13:

m Active Phase depending on the RESET source

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

m RESET vector fetch

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:

Clock Source ;Ziﬂ:g;
Internal RC Oscillator 256
External clock (connected to CLKIN pin) 256
External Crystal/Ceramic Osqillator 4096
(connected to OSC1/0OSC2 pins)

Figure 14. Reset Block Diagram

The RESET vector fetch phase duration is 2 clock
cycles.

If the PLL is enabled by option byte, it outputs the
clock after an additional delay of tgtarTup (SE€
Figure 11).

Figure 13. 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, ggL)in In
order to be recognized (see Figure 15). This de-
tection is asynchronous and therefore the MCU
can enter reset state even in HALT mode.

Vbp

RESET <— [

L

Filter —@O >

INTERNAL
RESET

PULSE

_/L WATCHDOG RESET

GENERATOR

Ny LVD RESET

4
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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 19.

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

Note: After reset, all interrupts are disabled.
When an interrupt has to be serviced:

— Normal processing is suspended at the end of
the current instruction execution.

— The PC, X, A and CC registers are saved onto
the stack.

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

— The PC is then loaded with the interrupt vector of
the interrupt to service and the first instruction of
the interrupt service routine is fetched (refer to
the Interrupt Mapping Table for vector address-
es).

The interrupt service routine should finish with the

IRET instruction which causes the contents of the
saved registers to be recovered from the stack.

Note: As a consequence of the IRET instruction,
the | bit will be cleared and the main program will
resume.

Priority Management

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

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

Interrupts and Low Power Mode

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

34/131

8.1 NON MASKABLE SOFTWARE INTERRUPT

This interrupt is entered when the TRAP instruc-
tion is executed regardless of the state of the I bit.
It will be serviced according to the flowchart on
Figure 19.

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.

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 | 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 (i.e. waiting for being en-
abled) will therefore be lost if the clear sequence is
executed.

4
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POWER SAVING MODES (Cont'd)

9.3 WAIT MODE

WAIT mode places the MCU in a low power con-
sumption mode by stopping the CPU.

This power saving mode is selected by calling the
‘WFTI’ instruction.

All peripherals remain active. During WAIT mode,
the | bit of the CC register is cleared, to enable all
interrupts. All other registers and memory remain
unchanged. The MCU remains in WAIT mode until
an interrupt or RESET occurs, whereupon the Pro-
gram Counter branches to the starting address of
the interrupt or Reset service routine.

The MCU will remain in WAIT mode until a Reset
or an Interrupt occurs, causing it to wake up.

Refer to Figure 22.

4

Figure 22. WAIT Mode Flow-chart

OSCILLATOR ON

PERIPHERALS ON
CWFI INSTRUCTION}} CPU OFF
I BIT 0

INTERRUPT

OSCILLATOR ON
PERIPHERALS OFF
CPU ON
I BIT 0

v

256 OR 4096 CPU CLOCK
CYCLE DELAY

v

OSCILLATOR ON
PERIPHERALS ON
CPU ON
I BIT X"

\ 4
FETCH RESET VECTOR
OR SERVICE INTERRUPT

Note:

1. Before servicing an interrupt, the CC register is
pushed on the stack. The | bit of the CC register is
set during the interrupt routine and cleared when
the CC register is popped.
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POWER SAVING MODES (Cont'd)
9.6.0.1 Register Description

AWUFH CONTROL/STATUS REGISTER
(AWUCSR)

Read/Write

Reset Value: 0000 0000 (00h)

7 0

AWU | AWU | AWU

Bits 7:3 = Reserved.

Bit 1= AWUF Auto Wake Up Flag

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

0: No AWU interrupt occurred

1: AWU interrupt occurred

Bit 1= AWUM Auto Wake Up Measurement

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

0: Measurement disabled

1: Measurement enabled

Bit 0 = AWUEN Auto Wake Up From Halt Enabled

This bit enables the Auto Wake Up From Halt fea-

ture: once HALT mode is entered, the AWUFH

wakes up the microcontroller after a time delay de-

pendent on the AWU prescaler value. It is set and

cleared by software.

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

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

AWUFH PRESCALER REGISTER (AWUPR)
Read/Write

Table 7. AWU Register Map and Reset Values

7 0

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

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

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

In AWU mode, the period that the MCU stays in
Halt Mode (tawy in Figure 28 on page 43) is de-
fined by

tAWU = 64 x AWUPR x +tFiCSTRT

fAwuRc

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

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

Address Register
(Hex.) Label 7 6 5 4 3 2 1 0
AWUPR AWUPR7 | AWUPR6 | AWUPR5 | AWUPR4 | AWUPR3 | AWUPR2 | AWUPR1 | AWUPRO
0049h
Reset Value 1 1 1 1 1 1 1 1
004Ah AWUCSR 0 0 0 0 0 AWUF AWUM | AWUEN
Reset Value
y’ 45/131
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I/0 PORTS (Cont’d)
Analog alternate function

Configure the 1/O as floating input to use an ADC
input. The analog multiplexer (controlled by the
ADC registers) switches the analog voltage
present on the selected pin to the common analog
rail, connected to the ADC input.

Analog Recommendations

Do not change the voltage level or loading on any
I/O while conversion is in progress. Do not have
clocking pins located close to a selected analog
pin.

WARNING: The analog input voltage level must
be within the limits stated in the absolute maxi-
mum ratings.

10.3 /0 PORT IMPLEMENTATION

The hardware implementation on each I/O port de-
pends on the settings in the DDR and OR registers
and specific I/0 port features such as ADC input or
open drain.

Switching these I/O ports from one state to anoth-
er should be done in a sequence that prevents un-
wanted side effects. Recommended safe transi-
tions are illustrated in Figure 31. Other transitions
are potentially risky and should be avoided, since
they may present unwanted side-effects such as
spurious interrupt generation.

4

Figure 31. Interrupt I/O Port State Transitions

@ «s (@ v @ - W

INPUT INPUT OUTPUT OUTPUT
floating/pull-up floating open-drain push-pull
interrupt (reset state)

@ =DDR, OR

10.4 UNUSED I/0 PINS

Unused I/O pins must be connected to fixed volt-
age levels. Refer to Section 13.8.

10.5 LOW POWER MODES

Mode Description
WAIT No effect on I/O ports. External interrupts
cause the device to exit from WAIT mode.
HALT No effect on I/O ports. External interrupts
cause the device to exit from HALT mode.

10.6 INTERRUPTS

The external interrupt event generates an interrupt
if the corresponding configuration is selected with
DDR and OR registers and if the | bit in the CC
register is cleared (RIM instruction).

Enable| Exit Exit
Control| from | from
Bit Wait Halt

Event

Interrupt Event Flag

External interrupt on DDRx

selected external - Yes Yes
ORXx
event
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LITE TIMER (Contd)

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

7 0

CNT7 | CNT7 | CNT7 | CNT7 | 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 (x0h)

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

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 initialise
the ICF bit by reading the LTICR register

68/131

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 = tggc * 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.

4
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12 INSTRUCTION SET

12.1 ST7 ADDRESSING MODES

The ST7 Core features 17 different addressing
modes which can be classified in 7 main groups:

Addressing Mode Example
Inherent nop
Immediate Id A#$55
Direct Id A,$55
Indexed Id A,($55,X)
Indirect ld 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

Table 19. ST7 Addressing Mode Overview

s0, most of the addressing modes may be subdi-
vided in two sub-modes called long and short:

— Long addressing mode is more powerful be-
cause it can use the full 64 Kbyte address space,
however it uses more bytes and more CPU cy-
cles.

— Short addressing mode is less powerful because
it can generally only access page zero (0000h -
O00FFh range), but the instruction size is more
compact, and faster. All memory to memory in-
structions 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.

Destination/ Pointer Poi_nter Length
Mode Syntax Source Address Size (Bytes)
(Hex.) (Hex.)
Inherent nop +0
Immediate Id A,#$55 +1
Short Direct Id A,$10 00..FF +1
Long Direct Id A,$1000 0000..FFFF +2
NoOffset  |Direct | Indexed |Id A,(X) 00..FF : ? Emﬂ é :23:2:23
Short Direct Indexed | Id A,($10,X) 00..1FE +1
Long Direct Indexed | Id A,($1000,X) | 0000..FFFF +2
Short Indirect Id A,[$10] 00..FF 00..FF byte +2
Long Indirect Id A,[$10.w] 0000..FFFF 00..FF word +2
Short Indirect | Indexed | Id A,([$10],X) 00..1FE 00..FF byte +2
Long Indirect | Indexed |Id A,([$10.w],X) | 0000..FFFF 00..FF word +2
Relative Direct jrne loop PC-128/PC+127") +1
Relative Indirect jrme [$10] PC-128/PC+127") | 00..FF byte +2
Bit Direct bset $10,#7 00..FF +1
Bit Indirect bset [$10],#7 00..FF 00..FF byte +2
Bit Direct Relative | btjt $10,#7,skip | 00..FF +2
Bit Indirect | Relative | btjt [$10],#7,skip | 00..FF 00..FF byte +3

Note 1. At the time the instruction is executed, the Program Counter (PC) points to the instruction follow-

ing JRxx.

4
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INSTRUCTION GROUPS (Cont'd)

Mnemo Description Function/Example Dst Src N 4 Cc
ADC Add with Carry A=A+M+C A M N z C
ADD Addition A=A+M A M N Z C
AND Logical And A=A.M A M N Z

BCP Bit compare A, Memory tst (A. M) A M N V4
BRES Bit Reset bres Byte, #3 M

BSET Bit Set bset Byte, #3 M

BTJF Jump if bit is false (0) btjf Byte, #3, Jmp1 M C
BTJT Jump if bit is true (1) btjt Byte, #3, Jmp1 M C
CALL Call subroutine

CALLR | Call subroutine relative

CLR Clear reg, M 0 1

CP Arithmetic Compare tst(Reg - M) reg M N Z ¢}
CPL One Complement A =FFH-A reg, M N Z 1
DEC Decrement decY reg, M N Z

HALT Halt

IRET Interrupt routine return Pop CC, A, X, PC N C
INC Increment inc X reg, M N Z

JP Absolute Jump jp [TBL.w]

JRA Jump relative always

JRT Jump relative

JRF Never jump jrf

JRIH Jump if ext. interrupt = 1

JRIL Jump if ext. interrupt = 0

JRH Jump if H=1 H=17?

JRNH JumpifH=0 H=07?

JRM Jump if I =1 =17

JRNM Jumpifl=0 =07

JRMI Jump if N =1 (minus) N=17?

JRPL Jump if N = 0 (plus) N=07?

JREQ Jump if Z =1 (equal) Z=17

JRNE JumpifZ=0(notequal) |Z=07

JRC Jump ifC=1 c=17?

JRNC JumpifC=0 C=07?

JRULT |[JumpifC=1 Unsigned <

JRUGE |JumpifC=0 Jmp if unsigned >=

JRUGT |Jumpif (C+2Z=0) Unsigned >
ﬁ 89/131
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13.3.2 Operating Conditions with Low Voltage Detector (LVD)
Ta = -40 to 85°C, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
High Threshol 4.00" | 4.2 4.
ViTu(LVD) (Fz,esetrirsifase threshold Ve, Throshold 5400 | 300 | 380
b Low Threshold 265" | 290 | 3.15 v
. High Threshold 380 | 4.05 [ 430"
Vir(LvD) (Fi,esetfag”e)nerat'on threshold Med. Threshold 320 | 340 | 365"
bD Low Threshold 240 | 270 | 2.90"
Vhys LVD voltage threshold hysteresis ViT+(LvD)-ViT-(LVD) 200 mV
Vtpor Vpp rise time rate 2 20 20000 | ps/V
tyvDD) Filtered glitch delay on Vpp Not detected by the LVD 150 ns
Ippvp) | LVD/AVD current consumption 220 pA

Note:

1. Not tested in production.

2. Not tested in production. The Vpp rise time rate condition is needed to insure a correct device power-on and LVD reset.
When the Vpp slope is outside these values, the LVD may not ensure a proper reset of the MCU.

13.3.3 Auxiliary Voltage Detector (AVD) Thresholds
Ta = -40 to 85°C, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Unit
3 High Threshold 4.40" | 470 5.00
ViT4(AVD) 2\7 >0 S\S\;?F flag toggle threshold | \; oy Threshold 390" | 410 | 430
pD Low Threshold 320" | 3.40 | 3.60 v
_ High Threshold 4.30 460 | 4.90"
ViT-(AVD) ?\7 > an|\,/)DF flag toggle threshold |y oy Threshold 370 | 3.90 | 4.10"
DD Low Threshold 290 | 320 | 3.40"
Vhys AVD voltage threshold hysteresis | Vit (avD)-ViT-(AVD) 150 mV
Voltage drop between AVD flag set
AVir. and LVD reset activation Vop fal 0.45 v
Note:

1. Not tested in production.

13.3.4 Internal RC Oscillator and PLL
The ST7 internal clock can be supplied by an internal RC oscillator and PLL (selectable by option byte).

Symbol Parameter Conditions Min Typ Max Unit
VbbRoe) Internal RC Oscillator operating voltage 2.4 5.5
VbpapLL) | X4 PLL operating voltage 2.4 3.3 \
VppxepLL) | X8 PLL operating voltage 3.3 5.5

PLL
input
tstarTup | PLL Startup time 60 clock
(feLr)
cycles
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OPERATING CONDITIONS (Cont’d)

Figure 56. PLL Afcpy/fcpy versus time
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Figure 58. PLLx8 Output vs CLKIN frequency
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Note: fOSC = fCLK|N/2*PLL4

13.3.4.3 32MHz PLL
Ta = -40 to 85°C, unless otherwise specified

Note: fOSC = fCLKIN/2*PLL8

Symbol Parameter Min Typ Max Unit
Vob Voltage 7 4.5 5 5.5 Vv
fpLL32 Frequency V) 32 MHz
fiNPUT Input Frequency 7 8 9 MHz

Note 1: 32 MHz is guaranteed within this voltage range.
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13.5 CLOCK AND TIMING CHARACTERISTICS

Subject to general operating conditions for Vpp, fogc, and Ta.
13.5.1 General Timings

Symbol Parameter ") Conditions Min Typ? Max Unit
t Instructi le ti fopu=8MH 2 8 12 R
nstruction cycle time =8MHz
o(NST) y cPu 250 375 1500 ns
Interrupt reaction time 3 10 22 tepu
t f =8MHZz
V(T 1ty = AtggnsT) + 10 CcPU 1.25 2.75 us
Notes:

1. Guaranteed by Design. Not tested in production.
2. Data based on typical application software.

3. Time measured between interrupt event and interrupt vector fetch. Dty ngT) is the number of topy cycles needed to fin-
ish the current instruction execution.

13.5.2 Auto Wakeup from Halt Oscillator (AWU)

Symbol Parameter Conditions Min Typ Max Unit
fawu AWU Oscillator Frequency 50 125 250 kHz
tRCSRT AWU Oscillator startup time 50 us

4
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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
VL Input low level voltage Vgs-0.3 0.3xVpp v
ViH Input high level voltage 0.7xVpp Vpp + 0.3

Schmitt trigger voltage
Vhys hysteresisg‘? 400 mv
I Input leakage current Vss<VINnSVpp +1 A
Is Static current consumption 2) Floating input mode 200 H
Weak pull-up equivalent _ Vpp=5V 50 120 250
Reu | resistord) Vin=Vss Vpp=3V 160 Ko
Cio 1/0 pin capacitance 5 pF
Output high to low level fall
t : 25
f(I0)out | time 1) C_=50pF o
¢ Output low to high level rise | Between 10% and 90% o5
r(I0)out | time
tyamin | Externalinterrupt pulse time 4 1 tcpu

Notes:

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

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 65). Data based on design simulation and/or technology
characteristics, not tested in production.

3. The Rpy pull-up equivalent resistor is based on a resistive transistor (corresponding Ipy current characteristics de-
scribed in Elgure 66).

4. To generate an external interrupt, a minimum pulse width has to be applied on an 1/O port pin configured as an external
interrupt source.

Figure 65. Two typical Applications with unused I/O Pin

Vbp ST7XXX

= UNUSED I/0 PORT
10k UNUSED I/0 PORT 3

= 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.

Figure 66. Typical lpy vs. Vpp with V|y=Vgg
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60 | _x_Ta=-45°C
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0 T T T T T T T

2 25 3 35 4 45 5 55 6
vdd(V)
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I/0 PORT PIN CHARACTERISTICS (Cont'd)
Figure 79. Typical Vo vs. Vpp (standard 1/Os)
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Figure 80. Typical Vg vs. Vpp (high-sink I/Os)
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Figure 81. Typical Vpp-Voy Vs. Vpp
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COMMUNICATION INTERFACE CHARACTERISTICS (Cont'd)

Figure 85. SPI Slave Timing Diagram with CPHA=1"

SS input _\ ﬁ
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; CPOL=0 | | | | | | I t
< | CPHA=0 ! ! ! Y !
3 | croL=1 l | , ! !
| | | | (| |
t |
t W(SCKH) | tai
a(so) | tW(SCKL) | | | tV(SO) | th(SO) tr(SCK) | ‘dis(SO)
o> l————> | Ly ,, I‘ - tf(SCK)
T 7/ T
MISO oytput M || Mssour }< BIT6 OUT * >< LsB OUT I>< noto 2
7/
tsysy ! th(si)
r— 1

| l
MOSI \npuT ><><><><><><>< MSB IN >< /// BIT1 IN >< LSBIN ><><><><><><
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Figure 86. SPI Master Timing Diagram ")

SS npUT
teisck)
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I | | I
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g | CPOL=1 l\l /I N\ /_/v
E I
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I
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MISO |nput W P MSB IN >< BT6IN LSBIN
i X XX
tymo) 1 tho)

/L
7/
see note 2 >< MSB OUT X BIT6 OUT >< LSB OUT ><see note 2
MOSI outpuT 1

Notes:
1. 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 of the I/O port configuration.
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Table 26. ST7 Application Notes

IDENTIFICATION | DESCRIPTION
PROGRAMMING ST7 FLASH MICROCONTROLLERS IN REMOTE ISP MODE (IN-SITU PRO-

ANT179 GRAMMING)

AN1446 USING THE ST72521 EMULATOR TO DEBUG A ST72324 TARGET APPLICATION

AN1477 EMULATED DATA EEPROM WITH XFLASH MEMORY

AN1478 PORTING AN ST7 PANTA PROJECT TO CODEWARRIOR IDE

AN1527 DEVELOPING A USB SMARTCARD READER WITH ST7SCR

AN1575 ON-BOARD PROGRAMMING METHODS FOR XFLASH AND HDFLASH ST7 MCUS

AN1576 IN-APPLICATION PROGRAMMING (IAP) DRIVERS FOR ST7 HDFLASH OR XFLASH MCUS

AN1577 DEVICE FIRMWARE UPGRADE (DFU) IMPLEMENTATION FOR ST7 USB APPLICATIONS

AN1601 SOFTWARE IMPLEMENTATION FOR ST7DALI-EVAL

AN1603 USING THE ST7 USB DEVICE FIRMWARE UPGRADE DEVELOPMENT KIT (DFU-DK)

AN1635 ST7 CUSTOMER ROM CODE RELEASE INFORMATION

AN1754 DATA LOGGING PROGRAM FOR TESTING ST7 APPLICATIONS VIA ICC

AN1796 FIELD UPDATES FOR FLASH BASED ST7 APPLICATIONS USING A PC COMM PORT

AN1900 HARDWARE IMPLEMENTATION FOR ST7DALI-EVAL

AN1904 ST7MC THREE-PHASE AC INDUCTION MOTOR CONTROL SOFTWARE LIBRARY

SYSTEM OPTIMIZATION

AN1711

SOFTWARE TECHNIQUES FOR COMPENSATING ST7 ADC ERRORS

AN1827

IMPLEMENTATION OF SIGMA-DELTA ADC WITH ST7FLITE05/09

4
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17 REVISION HISTORY
Table 27. Revision History

Date

Revision

Description of Changes

July 03

1.3

Changed section 3 on page 9 and Figure 3

Added note on RC oscillator in section 7 on page 23 (main features) and changed section
7.1 on page 23: removed reference to ST7LITE10 in RCCR table

Changed Figure 12 on page 25 (CLKIN/2, OSC/2)

Added note in section 7.4 on page 26 (external clock source paragraph)

Changed section 13.3.1 on page 93: fc kN instead of fogc

Added note in the description of OSC option bit and in Table 23 on page 122

Dec-2004

2.0

Revision number incremented from 1.3 to 2.0 due to Internal Document Management Sys-
tem change

Modified Caution to pin n°12 (S0O20) or pin n°7 (DIP20) and added caution to PBO and PB1
in Table 1 on page 7

Changed Caution in section 4.4 on page 13

Removed “optional” referring to VDD in Figure 4 on page 13

In section 4.5.1 on page 14: Changed 1st sentence and Clarification of Flash read-out pro-
tection

Replaced CRSR register by SICSR register in section 7.6.3 on page 32

Added note in section 7.6.1 on page 29

Reset delay in section 11.1.3 on page 51 changed to 30us

MODOO replaced by OEx in Figure 36 on page 57

Added Note 2 related to Exit from Active Halt, section 11.2.5 on page 59

Changed “Output Compare Mode” on page 57 and note 1 in section 11.2.6 on page 60
Replaced FFh by FFFh in the description of OVF bit in section 11.2.6 on page 60
Removed sentence relating to an effective change only after overflow for CK[1:0], page 60
Replaced ICAP1 pin by LTIC Pin in section 11.3.3.3 on page 66

Changed section 11.4.2 on page 70

Changed section 11.4.3.3 on page 73

Changed “An interrupt is generated if SPIE = 1 in the SPICSR register” to “An interrupt is
generated if SPIE = 1 in the SPICR register” in description of OVR and MODF bits in section
11.4.8 on page 78

Added illegal opcode detection to page 1, section 7.6 on page 29, section 12 on page 85
Removed references to “-40°C to +125°C” temperature range in section 13 on page 91
Altered note 1 for section 13.2.3 on page 92 removing references to RESET

Changed note 2 in section 13.2.1 on page 92

Added one row in section 13.2.2 on page 92 (PB0 and PB1)

Changed section 13.3 on page 93

fpLL value of 1IMHz quoted as Typical instead of a Minimum in section 13.3.4.1 on page 95
In section 13.4.1 on page 99: Added note 5 and corrected fopy in SLOW and SLOW WAIT
modes

Added data for Fcpu @ 1MHz into Section 13.4.1 Supply Current table.

Updated Figure 61. Typical IDD in WAIT vs. fCPU with correct data

Added Vpp row in section 13.6.3 on page 102

Changed section 13.7 on page 103

Added caution to Figure 65 on page 105

Added V, min value and V| max value in section 13.8.1 on page 105 and in section 13.9.1
on page 110

Modified “Asynchronous RESET Pin” on page 110 (Figure 82 and Figure 83)

Updated fggk in section 13.10.1 on page 112 to fopy/4 and fopy/2

Updated ADC accuracy table values on page 115

Changed values in ADC Characteristics table on page 117

Added note 4 and description relating to Total Percentage in Error and Amplifier Output Off-
set Variation to the ADC Characteristics subsection and table, page 117
Added note 5 and description relating to Offset Variation in Temperature to ADC Character-
istics subsection and table, page 117
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