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ST72325xx

Table 4. Hardware Register Map

Register . Reset

Address Block Label Register Name Status Remarks
0000h PADR Port A Data Register ooh" R/W
0001h Port A PADDR Port A Data Direction Register 00h R/W
0002h PAOR Port A Option Register 00h R/W
0003h PBDR Port B Data Register ooh" R/W
0004h Port B PBDDR Port B Data Direction Register 00h R/W
0005h PBOR Port B Option Register 00h R/W
0006h PCDR Port C Data Register ooh" | RIW
0007h Port C PCDDR Port C Data Direction Register 00h R/W
0008h PCOR Port C Option Register 00h R/W
0009h PDDR Port D Data Register oon" | RW
000Ah Port D PDDDR Port D Data Direction Register 00h R/W
000Bh PDOR Port D Option Register 00h R/W
000Ch PEDR Port E Data Register ooh" R/W
000Dh Port E PEDDR Port E Data Direction Register 00h R/W?2)
000Eh PEOR Port E Option Register 00h R/W?2)
000Fh PFDR Port F Data Register oon" | RW
0010h Port F PFDDR Port F Data Direction Register 00h R/W
0011h PFOR Port F Option Register 00h R/W
0018h I2CCR [2C Control Register 00h R/W
0019h I2CSR1 I°C Status Register 1 00h Read Only
001Ah I2CSR2 I°C Status Register 2 00h Read Only
001Bh 1’c I2CCCR I2C Clock Control Register 00h R/W
001Ch I2COART1 I2C Own Address Register 1 00h R/W
001Dh I2COAR2 I°C Own Address Register2 00h R/W
001Eh I2CDR I°C Data Register 00h R/W
001Fh
0020h Reserved Area (2 Bytes)
0021h SPIDR SPI Data I/O Register xxh R/W
0022h SPI SPICR SPI Control Register Oxh R/W
0023h SPICSR SPI Control/Status Register 00h R/W
0024h ISPRO Interrupt Software Priority Register 0 FFh R/W
0025h ISPR1 Interrupt Software Priority Register 1 FFh R/W
0026h ITC ISPR2 Interrupt Software Priority Register 2 FFh R/W
0027h ISPR3 Interrupt Software Priority Register 3 FFh R/W
0028h EICR External Interrupt Control Register 00h R/W
0029h FLASH FCSR Flash Control/Status Register 00h R/W
002Ah WATCHDOG | WDGCR Watchdog Control Register 7Fh R/W
002Bh SICSR System Integrity Control/Status Register 000x 000x b| R/W
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ST72325xx

FLASH PROGRAM MEMORY (Cont’d)

4.5 ICP (In-Circuit Programming)

To perform ICP the microcontroller must be
switched to ICC (In-Circuit Communication) mode
by an external controller or programming tool.

Depending on the ICP code downloaded in RAM,
Flash memory programming can be fully custom-
ized (number of bytes to program, program loca-
tions, or selection serial communication interface
for downloading).

When using an STMicroelectronics or third-party
programming tool that supports ICP and the spe-
cific microcontroller device, the user needs only to
implement the ICP hardware interface on the ap-
plication board (see Figure 8). For more details on
the pin locations, refer to the device pinout de-
scription.

4.6 IAP (In-Application Programming)

This mode uses a BootLoader program previously
stored in Sector 0 by the user (in ICP mode or by
plugging the device in a programming tool).

This mode is fully controlled by user software. This
allows it to be adapted to the user application, (us-
er-defined strategy for entering programming
mode, choice of communications protocol used to
fetch the data to be stored, etc.). For example, it is

possible to download code from the SPI, SCI, USB
or CAN interface and program it in the Flash. IAP
mode can be used to program any of the Flash
sectors except Sector 0, which is write/erase pro-
tected to allow recovery in case errors occur dur-
ing the programming operation.

4.7 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.

4.7.1 Register Description
FLASH CONTROL/STATUS REGISTER (FCSR)

Read/Write
Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 0 0

This register is reserved for use by Programming
Tool software. It controls the Flash programming
and erasing operations.

Figure 9. Flash Control/Status Register Address and Reset Value

Address Register
(Hex.) Label 7 6 S 4 3 2 1 0
FCSR
0029h Reset Value 0 0 0 0 0 0 0 0
IS73 23/197
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INTERRUPTS (Contd)

7.3 INTERRUPTS AND LOW POWER MODES

All interrupts allow the processor to exit the WAIT
low power mode. On the contrary, only external
and other specified interrupts allow the processor
to exit from the HALT modes (see column “Exit
from HALT” in “Interrupt Mapping” table). When
several pending interrupts are present while exit-
ing HALT mode, the first one serviced can only be
an interrupt with exit from HALT mode capability
and it is selected through the same decision proc-
ess shown in Figure 22.

Note: If an interrupt, that is not able to Exit from
HALT mode, is pending with the highest priority
when exiting HALT mode, this interrupt is serviced
after the first one serviced.

Figure 23. Concurrent Interrupt Management

7.4 CONCURRENT & NESTED MANAGEMENT

The following Figure 23 and Figure 24 show two
different interrupt management modes. The first is
called concurrent mode and does not allow an in-
terrupt to be interrupted, unlike the nested mode in
Figure 24. The interrupt hardware priority is given
in this order from the lowest to the highest: MAIN,
IT4, IT3, IT2, IT1, ITO, TLI. The software priority is
given for each interrupt.

Warning: A stack overflow may occur without no-
tifying the software of the failure.
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Figure 24. Nested Interrupt Management
% SOFTWARE | |
N S EReEge PRIORITY _l 1_ll’°
* * | + * I LEVEL
R (=0 L R 3 11 @
o R T R RS PR @i DR R TEEP R 3 11 @
i 1 1 : I 8
o T @]----5-----f--- -y - 2 00 n
et--------- G S R o S 1 0 1 é
< : I ' Lo ' ! : =
St e R EE R @D T R 3 11
) RIM . . . o
Cp---- - e I 3 e 173 S b 3 11 @
1 1 D
Tt S G Y I R [C™MAN - - 3/0
11/10 10
38/197 KYI




ST72325xx

INTERRUPTS (Contd)

Table 8. Dedicated Interrupt Instruction Set

Instruction New Description Function/Example " H 10 N y4 C
HALT Entering Halt mode 1 0

IRET Interrupt routine return Pop CC, A, X, PC 1 H 10 N Z C
JRM Jump if 11:0=11 (level 3) 11:0=11 7

JRNM Jump if 11:0<>11 11:0<>11 7

POP CC Pop CC from the Stack Mem => CC 11 H o] N V4 C
RIM Enable interrupt (level 0 set) Load 10in 11:0 of CC 1 0

SIM Disable interrupt (level 3 set) Load 11in 11:0 of CC 1 1

TRAP Software trap Software NMI 1 1

WFI Wait for interrupt 1 0

Note: During the execution of an interrupt routine, the HALT, POPCC, RIM, SIM and WFI instructions change the current
software priority up to the next IRET instruction or one of the previously mentioned instructions.

4
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INTERRUPTS (Contd)

Table 10. Nested Interrupts Register Map and Reset Values

Address Register
(Hex.) Lgbel 7 6 5 4 3 2 1 0
eil ei0 MCC + SI TLI
0024h ISPRO 11_3 10_3 1_2 10_2 1_1 10_1
Reset Value 1 1 1 1 1 1 1 1
SPI i3 ei2
0025h ISPR1 H_7 10_7 11_6 10_6 1_5 10_5 11_4 10_4
Reset Value 1 1 1 1 1 1 1 1
AVD SCI TIMER B TIMER A
0026h ISPR2 1_11 10_11 11_10 10_10 1.9 10_9 11_8 10_8
Reset Value 1 1 1 1 1 1 1 1
PWMART 12C
0027h ISPR3 11_13 10_13 11_12 10_12
Reset Value 1 1 1 1 1 1 1 1
0028h EICR 1S11 I1S10 IPB IS21 1S20 IPA TLIS TLIE
Reset Value 0 0 0 0 0 0 0 0
44/197 ﬁ
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WATCHDOG TIMER (Cont’d)
10.1.4 How to Program the Watchdog Timeout

Figure 2 shows the linear relationship between the
6-bit value to be loaded in the Watchdog Counter
(CNT) and the resulting timeout duration in milli-
seconds. This can be used for a quick calculation
without taking the timing variations into account. If

Figure 36. Approximate Timeout Duration

more precision is needed, use the formulae in Fig-
ure 3.

Caution: When writing to the WDGCR register, al-
ways write 1 in the T6 bit to avoid generating an
immediate reset.

3F

38 F — — — — —

0 F — — — — — — — —

CNT Value (hex.)

00 |

28 F— — — — — — — — — —

20 F————— — — — — —

8- —-—"—= - _Z_

0 Fr———— 2= — = —

g+ — X — ——— —— —

1.5 18 34 50

65 82 98 114 128

Watchdog timeout (ms) @ 8 MHz. fogca

4
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MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK (Cont’'d)

Bit 0 = OIF Oscillator interrupt flag

This bit is set by hardware and cleared by software
reading the MCCSR register. It indicates when set
that the main oscillator has reached the selected
elapsed time (TB1:0).

0: Timeout not reached

1: Timeout reached

CAUTION: The BRES and BSET instructions
must not be used on the MCCSR register to avoid
unintentionally clearing the OIF bit.

MCC BEEP CONTROL REGISTER (MCCBCR)
Read/Write
Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 BC1 | BCO

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

Bit 1:0 = BC[1:0] Beep control
These 2 bits select the PF1 pin beep capability.

BC1 BCO Beep mode with fogco=8MHz
0 0 Off
0 1 ~2-KHz Output
1 0 ~1-KHz Beep signal
1 1 ~500-Hz ~50% duty cycle

The beep output signal is available in ACTIVE-
HALT mode but has to be disabled to reduce the
consumption.

Table 16. Main Clock Controller Register Map and Reset Values

Address Register

(Hex.) Label 7 6 5 4 3 2 1 0

002Bh SICSR AVDS AVDIE AVDF LVDRF CSSIE CSSD | WDGRF
Reset Value 0 0 0 X 0 0 0 X

002Ch MCCSR MCO CP1 CPO SMS TB1 TBO OIE OIF
Reset Value 0 0 0 0 0 0 0 0
MCCBCR BC1 BCO

002Dh Reset Value 0 0 0 0 0 0 0 0
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10.5 SERIAL PERIPHERAL INTERFACE (SPI)

10.5.1 Introduction

The Serial Peripheral Interface (SPI) allows full-
duplex, synchronous, serial communication with
external devices. An SPI system may consist of a
master and one or more slaves however the SPI
interface can not be a master in a multi-master
system.

10.5.2 Main Features

Full duplex synchronous transfers (on 3 lines)
Simplex synchronous transfers (on 2 lines)
Master or slave operation

Six master mode frequencies (fcpy/4 max.)

fcpu/2 max. slave mode frequency (see note)

SS Management by software or hardware
Programmable clock polarity and phase
End of transfer interrupt flag

Write collision, Master Mode Fault and Overrun
flags

Note: In slave mode, continuous transmission is
not possible at maximum frequency due to the
software overhead for clearing status flags and to
initiate the next transmission sequence.

10.5.3 General Description

Figure 56 shows the serial peripheral interface
(SPI) block diagram. There are 3 registers:

— SPI Control Register (SPICR)

— SPI Control/Status Register (SPICSR)

— SPI Data Register (SPIDR)
The SPI is connected to external devices through
4 pins:

— MISO: Master In / Slave Out data

— MOSI: Master Out / Slave In data

— SCK: Serial Clock out by SPI masters and in-
put by SPI slaves

Figure 56. Serial Peripheral Interface Block Diagram

Data/Address Bus
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Interrupt
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ST72325xx

SERIAL COMMUNICATIONS INTERFACE (Cont'd)

Framing Error
A framing error is detected when:

— The stop bit is not recognized on reception at the
expected time, following either a de-synchroni-
zation or excessive noise.

— A break is received.
When the framing error is detected:
— the FE bit is set by hardware

— Data is transferred from the Shift register to the
SCIDR register.

— No interrupt is generated. However this bit rises
at the same time as the RDRF bit which itself
generates an interrupt.

The FE bit is reset by a SCISR register read oper-
ation followed by a SCIDR register read operation.

10.6.4.4 Conventional Baud Rate Generation

The baud rate for the receiver and transmitter (Rx
and Tx) are set independently and calculated as
follows:

fepu fcpu

TxX=——— Rx=——m——
(16-PR)-TR (16-PR)-RR

with:

PR =1, 3, 4 or 13 (see SCP[1:0] bits)
TR=1,2,4,8, 16, 32, 64,128

(see SCT[2:0] bits)

RR=1,2,4,8,16, 32, 64,128

(see SCRJ[2:0] bits)

All these bits are in the SCIBRR register.

Example: If fcpy is 8 MHz (normal mode) and if
PR =13 and TR=RR =1, the transmit and re-
ceive baud rates are 38400 baud.

Note: The baud rate registers MUST NOT be
changed while the transmitter or the receiver is en-
abled.

10.6.4.5 Extended Baud Rate Generation

The extended prescaler option gives a very fine
tuning on the baud rate, using a 255 value prescal-
er, whereas the conventional Baud Rate Genera-
tor retains industry standard software compatibili-
ty.

The extended baud rate generator block diagram
is described in the Figure 3.

The output clock rate sent to the transmitter or to
the receiver is the output from the 16 divider divid-
ed by a factor ranging from 1 to 255 set in the SCI-
ERPR or the SCIETPR register.

(574

Note: the extended prescaler is activated by set-
ting the SCIETPR or SCIERPR register to a value
other than zero. The baud rates are calculated as
follows:

f f
TX = L RX = CPU

16-ETPR*(PR*TR) 16-ERPR*(PR*RR)

with:

ETPR = 1,..,255 (see SCIETPR register)

ERPR = 1,.. 255 (see SCIERPR register)
10.6.4.6 Receiver Muting and Wake-up Feature

In multiprocessor configurations it is often desira-
ble that only the intended message recipient
should actively receive the full message contents,
thus reducing redundant SCI service overhead for
all non addressed receivers.

The non addressed devices may be placed in
sleep mode by means of the muting function.

Setting the RWU bit by software puts the SCI in
sleep mode:

All the reception status bits can not be set.
All the receive interrupts are inhibited.

A muted receiver may be awakened by one of the
following two ways:

— by Idle Line detection if the WAKE bit is reset,
— by Address Mark detection if the WAKE bit is set.

Receiver wakes-up by Idle Line detection when
the Receive line has recognized an Idle Frame.
Then the RWU bit is reset by hardware but the
IDLE bit is not set.

Receiver wakes-up by Address Mark detection
when it received a “1” as the most significant bit of
a word, thus indicating that the message is an ad-
dress. The reception of this particular word wakes
up the receiver, resets the RWU bit and sets the
RDRF bit, which allows the receiver to receive this
word normally and to use it as an address word.

CAUTION: In Mute mode, do not write to the
SCICR2 register. If the SCl is in Mute mode during
the read operation (RWU = 1) and a address mark
wake up event occurs (RWU is reset) before the
write operation, the RWU bit is set again by this
write operation. Consequently the address byte is
lost and the SCI is not woken up from Mute mode.
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I2C BUS INTERFACE (Cont'd)

Acknowledge may be enabled and disabled by
software.

The I12C interface address and/or general call ad-
dress can be selected by software.

The speed of the 12C interface may be selected
between Standard (up to 100KHz) and Fast I1°C
(up to 400KHz).

SDA/SCL Line Control

Transmitter mode: the interface holds the clock
line low before transmission to wait for the micro-
controller to write the byte in the Data Register.

Receiver mode: the interface holds the clock line
low after reception to wait for the microcontroller to
read the byte in the Data Register.

Figure 68. 12C Interface Block Diagram

The SCL frequency (Fgg) is controlled by a pro-
gzrammable clock divider which depends on the
1“C bus mode.

When the 1C cell is enabled, the SDA and SCL
ports must be configured as floating inputs. In this
case, the value of the external pull-up resistor
used depends on the application.

When the 12C cell is disabled, the SDA and SCL
ports revert to being standard 1/0 port pins.

DATA REGISTER (DR) |

=

DATA SHIFT REGISTER

|<_

=

COMPARATOR

TT

OWN ADDRESS REGISTER 1 (OART1)

OWN ADDRESS REGISTER 2 (OAR2)

SDA or SDAI [ J¢——p| DATA CONTROL
A
SCLorSCLI [J€—» CLOCKCONTROL

| CLOCK CONTROL REGISTER (CCR)

| CONTROL REGISTER (CR)

| STATUS REGISTER 1 (SR1)

| STATUS REGISTER 2 (SR2)

A

CONTROL LOGIC

|

INTERRUPT
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ST72325xx

INSTRUCTION SET OVERVIEW (Cont'd)

Mnemo Description Function/Example Dst Src I 0| N| Z | C
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 Zz
BCP Bit compare A, Memory | tst (A . M) A M N Zz
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 | C
CPL One Complement A = FFH-A reg, M N Z 1
DEC Decrement decY reg, M N Z
HALT Halt 1 0
IRET Interrupt routine return Pop CC, A, X, PC I 0| N C
INC Increment inc X reg, M
JP Absolute Jump jp [TBL.w]
JRA Jump relative always
JRT Jump relative
JRF Never jump jrf =
JRIH Jump if ext. INT pin =1 (ext. INT pin high)
JRIL Jump if ext. INT pin=0 (ext. INT pin low)
JRH Jumpif H=1 H=17?
JRNH JumpifH=0 H=07?
JRM Jump if 11:0 = 11 1:0=117
JRNM Jump if 11:0 <> 11 1:0<>117
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 Jumpif C = 1 C=17
JRNC JumpifC=0 C=07?
JRULT | JumpifC=1 Unsigned <
JRUGE | JumpifC=0 Jmp if unsigned >=
JRUGT | Jumpif (C+Z=0) Unsigned >
140/197 ﬁ
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12.4 SUPPLY CURRENT CHARACTERISTICS

The following current consumption specified for the ST7 functional operating modes over temperature
range does not take into account the clock source current consumption. To get the total device consump-
tion, the two current values must be added (except for HALT mode for which the clock is stopped).

12.4.1 CURRENT CONSUMPTION

. Flash Devices | ROM Devices .
Symbol Parameter Conditions 3 3 Unit
Typ | Max" | Typ [Max "

fosc=2MHz, fcpy=1MHz 1.3 3.0 0.5 1.0
. 2) fOSC=4MHZ' fcpu=2MHZ 2.0 5.0 1.2 2.0

Supply current in RUN mode foac=8MHzZ, fapy=4MHz 36 8.0 ) 40 mA
fosc=16MHZ, fcpu=8MHZ 71 15.0 4.8 8.0
fosc=2MHz, fcpy=62.5kHz 600 2700 100 600

Supply current in SLOW mode | fogc=4MHz, fcpy=125kHz 700 3000 | 200 700 LA
2) fosc=8MHz, fcpy=250kHz 800 3600 300 800
fosc=16MHz, fp;=500kHz 1100 | 4000 500 950
fosc=2MHZ, fCPU=1 MHz 0.8 3.0 0.5 1.0

lop | Supply current in WAIT mode fosc=4MHz, fcpy=2MHz 1.2 4.0 0.8 1.3 mA
2) fosc=8MHz, fop=4MHz 2.0 5.0 1.5 2.2
fosc=16MHz, fop;=8MHz 3.5 7.0 3.0 4.0
fosc=2MHz, fcp=62.5kHz 580 1200 50 100

Supply current in SLOW WAIT | fogc=4MHz, fopy=125kHz 650 1300 90 150 uA
mode 2 fosc=8MHz, fcpy=250kHz 770 1800 180 300
fosc=16MHz, fcp;=500kHz 1050 | 2000 350 600

Supply current in HALT mode | -40°C <Tx<+85°C <1 10 <1 10 WA
% -40°C <Tp<+125°C 5 50 <1 | 50
fosc=2MHz 450 No max 15 25

| Supply current in ACTIVE- fosc=4MHz 465 uaran-. 30 50 uA
DD | HALT mode 4 fosc=8MHz 530 |9 ey | 60 | 100
fosc =16MHz 650 120 200

Notes:

1. Data based on characterization results, tested in production at Vpp max. and fcpy max.
2. Measurements are done in the following conditions:

- Program executed from RAM, CPU running with RAM access.

- All I/O pins in input mode with a static value at Vpp or Vgg (no load)

- All peripherals in reset state.

- CSS and LVD disabled.

- Clock input (OSC1) driven by external square wave.

- In SLOW and SLOW WAIT mode, fcpy is based on fog¢ divided by 32.

To obtain the total current consumption of the device, add the clock source (Section 12.4.2) and the peripheral power
consumption (Section 12.4.3).

3. All I/O pins in push-pull 0 mode (when applicable) with a static value at Vpp or VSS (no load), LVD disabled. Data
based on characterization results, tested in production at Vpp max. and fopy max.

4. Data based on characterisation results, not tested in production. All I/O pins in push-pull 0 mode (when applicable) with
a static value at Vpp or Vgg (no load); clock input (OSC1) driven by external square wave, LVD disabled. To obtain the
total current consumption of the device, add the clock source consumption (Section 12.4.2).

4

146/197




ST72325xx

SUPPLY CURRENT CHARACTERISTICS (Cont'd)
12.4.2 Supply and Clock Managers

The previous current consumption specified for the ST7 functional operating modes over temperature
range does not take into account the clock source current consumption. To get the total device consump-
tion, the two current values must be added (except for HALT mode).

Symbol Parameter Conditions Typ Max Unit
Ipp(reinT) | Supply current of internal RC oscillator 625
see section
Iopres) | Supply current of resonator oscillator ) &2) 12.5.3 on page
150
pA

lDD(PLL) PLL SUpp'y current VDD= 5V 360

Ipp(css) | Clock security system supply current Vpp= 5V 250

IppLvpy | LVD supply current Vpp= 5V 150 300

Notes:

1.. Data based on characterization results done with the external components specified in Section 12.5.3, not tested in

production.

2. As the oscillator is based on a current source, the consumption does not depend on the voltage.

4
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12.5 CLOCK AND TIMING CHARACTERISTICS

Subject to general operating conditions for Vpp, fcpy, and Ta.
12.5.1 General Timings

Symbol Parameter Conditions Min Typ R Max Unit
. . 2 3 12 tcpu
teansT) | Instruction cycle time
fopu=8MHz 250 375 1500 ns
; Interrupt reaction time 2) 10 22 tepy
VD tyam) = AtggnsT) + 10 fopu=8MHz 1.25 2.75 us
12.5.2 External Clock Source
Symbol Parameter Conditions Min Typ Max Unit
Voscin | OSCH1 input pin high level voltage 0.7xVpp Vbp v
VosciL | OSC1 input pin low level voltage Vsg 0.3xVpp
tW(OSC1H) | 0SC1 high or low time see Figure 75 5
twosciL) ns
tosc1) | 0sC rise or fall time 15
tiosch)
I OSC1 Input leakage current Vss <VinsVpp +1 YA

Figure 75. Typical Application with an External Clock Source

90%

’LOSCZ
Not connected internally

— > fosc
EXTERNAL |
L
CLOCK SOURCE 0SCH

S I I I O — ST72XXX

Notes:
1. Data based on typical application software.

2. Time measured between interrupt event and interrupt vector fetch. Aty ngr) is the number of tpy cycles needed to finish
the current instruction execution.

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

4
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COMMUNICATION INTERFACE CHARACTERISTICS (Cont'd)

Figure 91. SPI Slave Timing Diagram with CPHA=1"

SS input _\
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Figure 92. SPI Master Timing Diagram ")
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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 1/O port configuration.
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ADC CHARACTERISTICS (Cont'd)

12.12.1 Analog Power Supply and Reference
Pins

Depending on the MCU pin count, the package
may feature separate Vpargr and Vggp analog
power supply pins. These pins supply power to the
A/D converter cell and function as the high and low
reference voltages for the conversion.

Separation of the digital and analog power pins al-
low board designers to improve A/D performance.
Conversion accuracy can be impacted by voltage
drops and noise in the event of heavily loaded or
badly decoupled power supply lines (see Section
12.12.2 General PCB Design Guidelines).

12.12.2 General PCB Design Guidelines

To obtain best results, some general design and
layout rules should be followed when designing
the application PCB to shield the noise-sensitive,
analog physical interface from noise-generating
CMOS logic signals.

— Use separate digital and analog planes. The an-
alog ground plane should be connected to the
digital ground plane via a single point on the
PCB

Figure 97. Power Supply Filtering

— Filter power to the analog power planes. It is rec-
ommended to connect capacitors, with good high
frequency characteristics, between the power
and ground lines, placing 0.1pF and optionally, if
needed 10pF capacitors as close as possible to
the ST7 power supply pins and a 1 to 10pF ca-
pacitor close to the power source (see Figure
97).

— The analog and digital power supplies should be
connected in a star network. Do not use a resis-
tor, as VaRer is used as a reference voltage by
the A/D converter and any resistance would
cause a voltage drop and a loss of accuracy.

— Properly place components and route the signal
traces on the PCB to shield the analog inputs.
Analog signals paths should run over the analog
ground plane and be as short as possible. Isolate
analog signals from digital signals that may
switch while the analog inputs are being sampled
by the A/D converter. Do not toggle digital out-
puts on the same I/O port as the A/D input being
converted.

1 1o 10uF ST72XXX
to 10y
° 0'1.“F r]VSS
L
sT7
DIGITAL NOISE
¥ FILTERING v
I —1] "
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4
POWER
SUPPLY
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PACKAGE MECHANICAL DATA (Cont'd)
Figure 103. 42-Pin Plastic Dual In-Line Package, Shrink 600-mil Width

mm inches?
Dim.
Min | Typ | Max [ Min Typ Max
«—E 5 A 5.08 0.2000
IR T\ A1 | 0.51 0.0201
: A2 | 3.05| 3.81 | 4.57 |0.1201 |0.1500 |0.1799
S SRS | | P R b |0.38|0.46 | 0.56 |0.0150 |0.0181 [0.0220
b2 b e o
‘—:’ b2 | 0.89| 1.02 | 1.14 |0.0350 |0.0402 |0.0449
< D = -« »
A A T A L A P A L P P L L Ey c 0.23 | 0.25 | 0.38 |0.0091 [0.0098 [0.0150
oots 36.58(36.83|37.08|1.4402 |1.4500 |1.4598
E (15.24 16.00{0.6000 0.6299
GAGE PLANE
) E1 (12.70(13.72(14.48|0.5000 |0.5402 |0.5701
e 1.78 0.0701
RN IR IN IR IF NI AR IR IR AN AN (e eA 15.24 0.6000
28| eB 18.54 0.7299
eC 1.52 0.0598
L |2.54|3.30| 3.56 |0.1000 |0.1299 |0.1402
Number of Pins
N 42
ofe 1. values in inches are converted from mm and
rounded to 4 decimal digits.

Figure 104. 32-Pin Plastic Dual In-Line Package, Shrink 400-mil Width

mm inches
Dim.
Min | Typ | Max Min Typ Max
. . |A |356]376]508] 0.1402 | 0.1480 | 0.2000
A1 | 0.51 0.0201
<)A2 A e A2 |3.05]356|4.57 | 0.1201 | 0.1402 | 0.1799
i h— AN b [0.36]0.46 058/ 00142 | 0.0181 | 0.0228
att /‘| . l\ b1 |0.76 | 1.02 | 1.40 | 0.0299 | 0.0402 | 0.0551
c oA c |o020(025]0.36] 0.0079 | 0.0098 | 0.0142
2 e D [27.43 28.45| 1.0799 1.1201
MR P R R E [9.91[10.41]11.05] 0.3902 | 0.4098 | 0.4350
E1 | 7.628.89 [ 9.40 | 0.3000 | 0.3500 | 0.3701
e 1.78 0.0701
D eA 10.16 0.4000
eB 12.70 0.5000
eC 1.40 0.0551
L [254[3.05(3.81]0.1000 | 0.1201 | 0.1500
Number of Pins
N 32

ofe 1. Values in inches are converied from mm and
rounded to 4 decimal digits.
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PACKAGE MECHANICAL DATA (Cont'd)

Figure 105. 32-Pin Low Profile Quad Flat Package
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Dim.
Min | Typ | Max [ Min Typ | Max

A 1.60 0.0630
A1 [ 0.05 0.15 {0.0020 0.0059
A2 | 1.35|1.40 | 1.45|0.0531|0.0551|0.0571
b |0.30|0.37 | 0.45 (0.0118(0.0146|0.0177
C |0.09 0.20 |{0.0035 0.0079
D 9.00 0.3543
D1 7.00 0.2756
E 9.00 0.3543
E1 7.00 0.2756

0.80 0.0315
0 0° | 85°| 7° 0° 3.5° 7°
L |0.45(0.60|0.75 [{0.0177|0.0236|0.0295
L1 1.00 0.0394

Number of Pins

N 32

Note T.” Values in inches are converted from mm
and rounded to 4 decimal digits.
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14.3 DEVELOPMENT TOOLS

Development tools for the ST7 microcontrollers in-
clude a complete range of hardware systems and
software tools from STMicroelectronics and third-
party tool suppliers. The range of tools includes
solutions to help you evaluate microcontroller pe-
ripherals, develop and debug your application, and
program your microcontrollers.

14.3.1 Starter kits

ST offers complete, affordable starter kits. Starter
kits are complete, affordable hardware/software
tool packages that include features and samples
to help you quickly start developing your applica-
tion.

14.3.2 Development and debugging tools

Application development for ST7 is supported by
fully optimizing C Compilers and the ST7 Assem-
bler-Linker toolchain, which are all seamlessly in-
tegrated in the ST7 integrated development envi-
ronments in order to facilitate the debugging and
fine-tuning of your application. The Cosmic C
Compiler is available in a free version that outputs
up to 16KBytes of code.

The range of hardware tools includes full-featured
ST7-EMU3 series emulators and the low-cost
RLink in-circuit debugger/programmer. These
tools are supported by the ST7 Toolset from

high-level language debugger, editor, project man-
ager and integrated programming interface.

14.3.3 Programming tools

During the development cycle, the ST7-EMUS3 se-
ries emulators and the RLink provide in-circuit
programming capability for programming the Flash
microcontroller on your application board.

ST also provides a low-cost dedicated in-circuit
programmer, the ST7-STICK, as well as ST7
Socket Boards which provide all the sockets re-
quired for programming any of the devices in a
specific ST7 sub-family on a platform that can be
used with any tool with in-circuit programming ca-
pability for ST7.

For production programming of ST7 devices, ST’s
third-party tool partners also provide a complete
range of gang and automated programming solu-
tions, which are ready to integrate into your pro-
duction environment.

Evaluation boards

Three different Evaluation boards are available:

m ST7232x-EVAL ST72F321/324/521 evaluation
board, with ICC connector for programming
capability. Provides direct connection to ST7-
DVP3 emulator. Supplied with daughter boards

STMicroelectronics, which includes the STVD?7 in- (Sc_<|_>re Fmodule) for ST72F321, ST72324 &
tegrated development environment (IDE) with 72F521.
Table 30. STMicroelectronics Development Tools
Emulation Programming
Supported ST7 DVP3 Series ST7 EMUS series
Products i ICC Socket Board
Emulator Connection kit Emulator Actl\{re:rBobe &
ST72F325AR | STZMDT20-DvP3 | S17MDT20-TA/ | STZMDT2OM- | gropinToom.TEB|  ST7SB2OMIXXK'
DVP EMUS3
ST72325S, ) ST7MDT20-T48/ ST7MDT20J- R 1
ST79F325S ST7MDT20-DVP3 DVP EMU3 ST7MDT20J-TEB | ST7SB20J/xx
ST72325J, ) ST7MDT20-T32/ ST7MDT20J- R 1
ST72F325) ST7MDT20-DVP3 DVP EMU3 ST7MDT20J-TEB | ST7SB20J/xx
ST72325K, ) ST7MDT20-T44/ ST7MDT20J- R 1
ST79F325K ST7MDT20-DVP3 DVP EMU3 ST7MDT20J-TEB | ST7SB20J/xx
Note 1: Add suffix /EU, /UK, /US for the power supply of your region.
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KNOWN LIMITATIONS (Cont'd)
15.1.8 Pull-up always active on PE2

The 1/O port internal pull-up is always active on I/O
port E2. As a result, if PE2 is in output mode low
level, current consumption in Halt/Active Halt
mode is increased.

15.1.9 ADC accuracy 16/32K Flash devices

The ADC accuracy in 16/32K Flash Devices devi-
ates from table in section 12.12.3 on page 173 as
follows:

4

Symbol Max Unit
1= 6
IEol 5
IEg! 45 LSB
IEpl
IE, |
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