STMicroelectronics - ST72F324)4B6 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

ST7

8-Bit

8MHz

SClI, SPI

LVD, POR, PWM, WDT
32

16KB (16K x 8)
FLASH

512 x 8

3.8V ~ 5.5V

A/D 12x10b

Internal

-40°C ~ 85°C (TA)
Through Hole

42-DIP (0.600", 15.24mm)

https://www.e-xfl.com/product-detail/stmicroelectronics/st72f324j4b6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/st72f324j4b6-4431060
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

ST72324Jx ST72324Kx

1 INTRODUCTION

The ST72324 devices are members of the ST7 mi-

crocontroller family designed for the 5V operating

range.

— The 32-pin devices are designed for mid-range
applications

— The 42/44-pin devices target the same range of
applications requiring more than 24 1/O ports.

For a description of the differences between
ST72324 and ST72324B devices refer to Section
14.2 on page 152

All devices are based on a common industry-
standard 8-bit core, featuring an enhanced instruc-

Figure 1. Device Block Diagram

tion set and are available with FLASH program
memory.

Under software control, all devices can be placed
in WAIT, SLOW, ACTIVE-HALT or HALT mode,
reducing power consumption when the application
is in idle or stand-by state.

The enhanced instruction set and addressing
modes of the ST7 offer both power and flexibility to
software developers, enabling the design of highly
efficient and compact application code. In addition
to standard 8-bit data management, all ST7 micro-
controllers feature true bit manipulation, 8x8 un-
signed multiplication and indirect addressing
modes.
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ST72324Jx ST72324Kx

PIN DESCRIPTION (Cont'd)
Figure 3. 32-Pin SDIP Package Pinout
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Figure 4. 32-Pin TQFP 7x7 Package Pinout
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ST72324Jx ST72324Kx

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 7). 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.

Table 4. Flash Control/Status Register Address and Reset Value

Address Register
(Hex.) Label 7 6 5 4 3 2 1 0
FCSR
0029h Reset Value 0 0 0 0 0 0 0 0
[71 19/164
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7 INTERRUPTS

7.1 INTRODUCTION

The ST7 enhanced interrupt management pro-
vides the following features:

m Hardware interrupts

m Software interrupt (TRAP)

m Nested or concurrent interrupt management
with  flexible interrupt priority and level
management:
— Up to 4 software programmable nesting levels
— Up to 16 interrupt vectors fixed by hardware
— 2 non maskable events: RESET, TRAP

This interrupt management is based on:

— Bit 5 and bit 3 of the CPU CC register (I11:0),
— Interrupt software priority registers (ISPRx),

— Fixed interrupt vector addresses located at the
high addresses of the memory map (FFEOh to
FFFFh) sorted by hardware priority order.

This enhanced interrupt controller guarantees full
upward compatibility with the standard (not nest-

When an interrupt request 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.

— 11 and 10 bits of CC register are set according to
the corresponding values in the ISPRXx registers
of the serviced interrupt vector.

— 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
“Interrupt Mapping” table for vector addresses).

The interrupt service routine should end 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 11 and 10 bits will be restored from the stack
and the program in the previous level will resume.

Table 6. Interrupt Software Priority Levels

ed) ST7 interrupt controller. Interrupt software priority | Level I 10
Level 0 (main) Low 1 0
7.2 MASKING AND PROCESSING FLOW
Level 1 i 0 1
The interrupt masking is managed by the 11 and 10 Level 2 0 0
bits of the CC register and the ISPRx registers Level 3 (= interrupt disable) High 1 1
which give the interrupt software priority level of
each interrupt vector (see Table 6). The process-
ing flow is shown in Figure 17
Figure 17. Interrupt Processing Flowchart
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10.2 MAIN CLOCK CONTROLLER WITH REAL TIME CLOCK AND BEEPER (MCC/RTC)

The Main Clock Controller consists of three differ-
ent functions:

m a programmable CPU clock prescaler
m a clock-out signal to supply external devices
m a real time clock timer with interrupt capability

Each function can be used independently and si-
multaneously.

10.2.1 Programmable CPU Clock Prescaler
The programmable CPU clock prescaler supplies
the clock for the ST7 CPU and its internal periph-

erals. It manages SLOW power saving mode (See
Section 8.2 SLOW MODE for more details).

The prescaler selects the fopy main clock frequen-
cy and is controlled by three bits in the MCCSR
register: CP[1:0] and SMS.

10.2.2 Clock-out Capability

The clock-out capability is an alternate function of
an I/O port pin that outputs the fcpy clock to drive

external devices. It is controlled by the MCO bit in
the MCCSR register.

CAUTION: When selected, the clock out pin sus-
pends the clock during ACTIVE-HALT mode.

10.2.3 Real Time Clock Timer (RTC)

The counter of the real time clock timer allows an
interrupt to be generated based on an accurate
real time clock. Four different time bases depend-
ing directly on fogco are available. The whole
functionality is controlled by four bits of the MCC-
SR register: TB[1:0], OIE and OIF.

When the RTC interrupt is enabled (OIE bit set),
the ST7 enters ACTIVE-HALT mode when the
HALT instruction is executed. See Section 8.4 AC-
TIVE-HALT AND HALT MODES for more details.

10.2.4 Beeper

The beep function is controlled by the MCCBCR
register. It can output three selectable frequencies
on the BEEP pin (I/O port alternate function).

Figure 34. Main Clock Controller (MCC/RTC) Block Diagram
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16-BIT TIMER (Cont'd)

OUTPUT COMPARE 2 HIGH REGISTER
(OC2HR)

Read/Write
Reset Value: 1000 0000 (80h)

This is an 8-bit register that contains the high part
of the value to be compared to the CHR register.

7 0

MSB LSB

Note: In Flash devices, the Timer A OC2HR regis-
ter is write-only.

OUTPUT COMPARE 2 LOW REGISTER
(OC2LR)

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

This is an 8-bit register that contains the low part of
the value to be compared to the CLR register.

7 0

MSB LSB

Note: In Flash devices, the Timer A OC2LR regis-
ter is write-only.

76/164

COUNTER HIGH REGISTER (CHR)

Read Only
Reset Value: 1111 1111 (FFh)

This is an 8-bit register that contains the high part
of the counter value.

7 0

MSB LSB

COUNTER LOW REGISTER (CLR)

Read Only
Reset Value: 1111 1100 (FCh)

This is an 8-bit register that contains the low part of
the counter value. A write to this register resets the
counter. An access to this register after accessing
the CSR register clears the TOF bit.

7 0

MSB LSB

4
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16-BIT TIMER (Cont'd)

Table 17. 16-Bit Timer Register Map and Reset Values

Address

Register

(Hex.) Label 7 6 5 4 3 2 1 0
Timer A: 32 | CR1 ICIE OCIE TOIE FOLV2T FOLVA1 oLvL2 IEDGH1 OLVL1
Timer B: 42 | Reset Value 0 0 0 0 0 0 0 0
Timer A: 31 | CR2 OC1E OC2E' OPM PWM CCHt CCo IEDG2" | EXEDG
Timer B: 41 | Reset Value 0 0 0 0 0 0 0 0
Timer A: 33 | CSR ICF1 OCF1 TOF ICF22 OCF2? TIMD - -
Timer B: 43 | Reset Value X X X X X 0 X X
Timer A: 34 | IC1HR MSB LSB
Timer B: 44 | Reset Value X X X X X X X X
Timer A: 35 | IC1LR MSB LSB
Timer B: 45 | Reset Value X X X X X X X X
Timer A: 36 | OC1HR MSB LSB
Timer B: 46 | Reset Value 1 0 0 0 0 0 0 0
Timer A: 37 | OC1LR MSB LSB
Timer B: 47 | Reset Value 0 0 0 0 0 0 0 0
Timer A: 3E3| OC2HR MSB LSB
Timer B: 4E | Reset Value 1 0 0 0 0 0 0 0
Timer A: 3F°| OC2LR MSB LSB
Timer B: 4F | Reset Value 0 0 0 0 0 0 0 0
Timer A: 38 | CHR MSB LSB
Timer B: 48 | Reset Value 1 1 1 1 1 1 1 1
Timer A: 39 | CLR MSB LSB
Timer B: 49 | Reset Value 1 1 1 1 1 1 0 0
Timer A: 3A | ACHR MSB LSB
Timer B: 4A | Reset Value 1 1 1 1 1 1 1 1
Timer A: 3B | ACLR MSB LSB
Timer B: 4B | Reset Value 1 1 1 1 1 1 0 0
Timer A: 3C*[ IC2HR MSB LSB
Timer B: 4C | Reset Value X X X X X X X X
Timer A: 3D*| IC2LR MSB LSB
Timer B: 4D | Reset Value X X X X X X X X

"In Flash devices, these bits are not used in Timer A and must be kept cleared.
2 In Flash devices, these bits are forced by hardware to 0 in Timer A

3 In Flash devices, the TAOC2HR and TAOC2LR Registers are write only, reading them will return unde-
fined values

4 In Flash devices, the TAIC2HR and TAIC2LR registers are not present.

78/164
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)
Figure 53. SCI Block Diagram
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

10.5.4.9 Clock Deviation Causes

The causes which contribute to the total deviation
are:

— Dtpa: Deviation due to transmitter error (Local
oscillator error of the transmitter or the trans-
mitter is transmitting at a different baud rate).

— DquanT: Error due to the baud rate quantiza-
tion of the receiver.

— DRec: Deviation of the local oscillator of the
receiver: This deviation can occur during the
reception of one complete SCI message as-
suming that the deviation has been compen-
sated at the beginning of the message.

— Dy¢L: Deviation due to the transmission line
(generally due to the transceivers)

All the deviations of the system should be added
and compared to the SCI clock tolerance:

DTRA + DQUANT + DREC + DTCL < 3.75%

Figure 56. Bit Sampling in Reception Mode

10.5.4.10 Noise Error Causes

See also description of Noise error in Section
0.1.4.3.

Start bit

The noise flag (NF) is set during start bit reception
if one of the following conditions occurs:

1. A valid falling edge is not detected. A falling
edge is considered to be valid if the 3 consecu-
tive samples before the falling edge occurs are
detected as '1' and, after the falling edge
occurs, during the sampling of the 16 samples,
if one of the samples numbered 3, 5 or 7 is
detected as a “1”.

2. During sampling of the 16 samples, if one of the
samples numbered 8, 9 or 10 is detected as a
“1”.

Therefore, a valid Start Bit must satisfy both the

above conditions to prevent the Noise Flag getting

set.

Data Bits

The noise flag (NF) is set during normal data bit re-
ception if the following condition occurs:

— During the sampling of 16 samples, if all three
samples numbered 8, 9 and10 are not the same.
The majority of the 8th, 9th and 10th samples is
considered as the bit value.

Therefore, a valid Data Bit must have samples 8, 9
and 10 at the same value to prevent the Noise
Flag getting set.
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SERIAL COMMUNICATIONS INTERFACE (Cont'd)

CONTROL REGISTER 1 (SCICR1)
Read/Write
Reset Value: x000 0000 (x0h)

7 0

R8 T8 SCID M [WAKE| PCE PS PIE

Bit 7 = R8 Receive data bit 8.
This bit is used to store the 9th bit of the received
word when M = 1.

Bit 6 = T8 Transmit data bit 8.
This bit is used to store the 9th bit of the transmit-
ted word when M = 1.

Bit 5 = SCID Disabled for low power consumption
When this bit is set the SCI prescalers and outputs
are stopped and the end of the current byte trans-
fer in order to reduce power consumption.This bit
is set and cleared by software.

0: SCI enabled

1: SCI prescaler and outputs disabled

Bit 4 = M Word length.

This bit determines the word length. It is set or
cleared by software.

0: 1 Start bit, 8 Data bits, 1 Stop bit

1: 1 Start bit, 9 Data bits, 1 Stop bit

Note: The M bit must not be modified during a data
transfer (both transmission and reception).

4

Bit 3 = WAKE Wake-Up method.

This bit determines the SCI Wake-Up method, it is
set or cleared by software.

0: Idle Line

1: Address Mark

Bit 2 = PCE Parity control enable.

This bit selects the hardware parity control (gener-
ation and detection). When the parity control is en-
abled, the computed parity is inserted at the MSB
position (9th bit if M = 1; 8th bit if M = 0) and parity
is checked on the received data. This bit is set and
cleared by software. Once it is set, PCE is active
after the current byte (in reception and in transmis-
sion).

0: Parity control disabled

1: Parity control enabled

Bit 1 = PS Parity selection.

This bit selects the odd or even parity when the
parity generation/detection is enabled (PCE bit
set). It is set and cleared by software. The parity is
selected after the current byte.

0: Even parity

1: Odd parity

Bit 0 = PIE Parity interrupt enable.

This bit enables the interrupt capability of the hard-
ware parity control when a parity error is detected
(PE bit set). It is set and cleared by software.

0: Parity error interrupt disabled

1: Parity error interrupt enabled.
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10-BIT A/D CONVERTER (ADC) (Cont'd)

10.6.3 Functional Description

The conversion is monotonic, meaning that the re-
sult never decreases if the analog input does not
and never increases if the analog input does not.

If the input voltage (V) is greater than Varer
(high-level voltage reference) then the conversion
result is FFh in the ADCDRH register and 03h in
the ADCDRL register (without overflow indication).

If the input voltage (Van) is lower than Vggp (low-
level voltage reference) then the conversion result
in the ADCDRH and ADCDRL registers is 00 00h.
The A/D converter is linear and the digital result of
the conversion is stored in the ADCDRH and AD-
CDRL registers. The accuracy of the conversion is
described in the Electrical Characteristics Section.

Rain is the maximum recommended impedance
for an analog input signal. If the impedance is too
high, this will result in a loss of accuracy due to
leakage and sampling not being completed in the
alloted time.

10.6.3.1 A/D Converter Configuration

The analog input ports must be configured as in-
put, no pull-up, no interrupt. Refer to the «l/O
ports» chapter. Using these pins as analog inputs
does not affect the ability of the port to be read as
a logic input.

In the ADCCSR register:

— Select the CS[3:0] bits to assign the analog
channel to convert.

10.6.3.2 Starting the Conversion
In the ADCCSR register:

— Set the ADON bit to enable the A/D converter
and to start the conversion. From this time on,
the ADC performs a continuous conversion of
the selected channel.

When a conversion is complete:

— The EOC bit is set by hardware.

— The result is in the ADCDR registers.
A read to the ADCDRH resets the EOC bit.

4

To read the 10 bits, perform the following steps:
1. Poll the EOC bit
2. Read the ADCDRL register

3. Read the ADCDRH register. This clears EOC
automatically.

Note: The data is not latched, so both the low and
the high data register must be read before the next
conversion is complete, so it is recommended to
disable interrupts while reading the conversion re-
sult.

To read only 8 bits, perform the following steps:

1. Poll the EOC bit

2. Read the ADCDRH register. This clears EOC
automatically.

10.6.3.3 Changing the conversion channel

The application can change channels during con-

version. When software modifies the CH[3:0] bits

in the ADCCSR register, the current conversion is

stopped, the EOC bit is cleared, and the A/D con-

verter starts converting the newly selected chan-
nel.

10.6.4 Low Power Modes

Note: The A/D converter may be disabled by re-
setting the ADON bit. This feature allows reduced
power consumption when no conversion is need-
ed.

Mode
WAIT

Description
No effect on A/D Converter
A/D Converter disabled.

After wakeup from Halt mode, the A/D
Converter requires a stabilization time
tstap (see Electrical Characteristics)
before accurate conversions can be
performed.

HALT

10.6.5 Interrupts
None.
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10-BIT A/D CONVERTER (ADC) (Cont'd)
10.6.6 Register Description

CONTROL/STATUS REGISTER (ADCCSR)
Read/Write (Except bit 7 read only)
Reset Value: 0000 0000 (00h)

7 0

Bit 3:0 = CH[3:0] Channel Selection
These bits are set and cleared by software. They
select the analog input to convert.

EOC |SPEED|ADON 0 CH3 | CH2 | CH1 CHo

Bit 7 = EOC End of Conversion

This bit is set by hardware. It is cleared by hard-
ware when software reads the ADCDRH register
or writes to any bit of the ADCCSR register.

0: Conversion is not complete

1: Conversion complete

Bit 6 = SPEED ADC clock selection
This bit is set and cleared by software.

0: fapc = fepu/4
1:fapc = fepu/2

Bit 5 = ADON A/D Converter on

This bit is set and cleared by software.
0: Disable ADC and stop conversion
1: Enable ADC and start conversion

Bit 4 = Reserved. Must be kept cleared.

108/164

Channel Pin* CH3 | CH2 | CH1 | CHO
AINO 0 0 0 0
AIN1 0 0 0 1
AIN2 0 0 1 0
AIN3 0 0 1 1
AIN4 0 1 0 0
AIN5 0 1 0 1
AING 0 1 1 0
AIN7 0 1 1 1
AIN8 1 0 0 0
AIN9 1 0 0 1
AIN10 1 0 1 0
AIN11 1 0 1 1
AIN12 1 1 0 0
AIN13 1 1 0 1
AIN14 1 1 1 0
AIN15 1 1 1 1

*The number of channels is device dependent. Refer to
the device pinout description.

DATA REGISTER (ADCDRH)
Read Only
Reset Value: 0000 0000 (00h)

7 0

D9 D8 D7 D6 D5 D4 D3 D2

Bit 7:0 = D[9:2] MSB of Converted Analog Value

DATA REGISTER (ADCDRL)
Read Only
Reset Value: 0000 0000 (00h)

7 0

0 0 0 0 0 0 D1 DO

Bit 7:2 = Reserved. Forced by hardware to 0.

Bit 1:0 = D[1:0] LSB of Converted Analog Value

(574
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OPERATING CONDITIONS (Cont’d)

12.4 LVD/AVD CHARACTERISTICS

12.4.1 Operating Conditions with Low Voltage Detector (LVD)
Subject to general operating conditions for Ty

Symbol Parameter Conditions Min Typ Max Unit
VD level = High in option byte 40" 4.2 4.5
Vi) R/esstrigfase threshold VD level = Med. in option byte?| 3557 | 375 | 4.0
VD level = Low in option byte®) | 2.95"7 | 3.15 | 3.35"
] VD level = High in option byte 3.8 4.0 4257 v
Vir.wvo) R/esstfaglﬁnera“on threshold VD level = Med. in option byte?| 3.357 | 355 | 3.75"
VD level = Low in option byte? | 2.8") 3.0 3.151
Vhys(vp) | LVD voltage threshold hysteresis ) VitLvD)ViT-(LVD) 150 200 250 mV
Vtpor Vpp rise time ") 6us/V 100ms/V
ty(vDD) Filtered glitch delay on Vpp ) Not detected by the LVD 40 ns
Notes:

1. Data based on characterization results, not tested in production.
2. If the medium or low thresholds are selected, the detection may occur outside the specified operating voltage range.

12.4.2 Auxiliary Voltage Detector (AVD) Thresholds
Subject to general operating conditions for Ty

Symbol Parameter Conditions Min Typ Max Unit
VD level = High in optionbyte | 44" | 46 4.9
10 AVDF flag toggle threshold gh I option by J .
VIT+(AVD) (Vpp rise) VD level = Med. in option byte | 3.95 415 4.4
b VD level = Low in option byte | 34" | 36 | 3.8" v
VD level = High in option byte 4.2 44 | 465"
0=1 AVDF flag toggle threshold - - ) )
ViT-(AVD) (Vpp fall) VD level = Med. in option byte | 3.75 4.0 4.2
bb VD level = Low in option byte 3.2 3.4 36"
Vhys(AVD) AVD voltage threshold hystereSiS V|T+(AVD)_V|T-(AVD) 200 mV
Voltage drop between AVD flag set R
AVIT- and LVD reset activated Vir-(avo) Vir-(Lvo) 450 mv
1. Data based on characterization results not tested in production.
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SUPPLY CURRENT CHARACTERISTICS (Cont'd)
12.5.1.1 Power Consumption vs fcpy: Flash Devices

Figure 61. Typical Ipp in RUN mode Figure 63. Typical Ipp in WAIT mode
9 —e— 8MHz 6 —e—8MHz
—a— 4MHz —a— 4MHz
8 A— 2MHz / 5 —a— 2MHz
7 —e— 1MHz —e— 1MHz
6 / 4
< — 2
E° Es
O 44 o
e ke
3 '///. 2] //.
2 a—- k/ﬁ,/—k/’*’/—‘
—  * 14 . .
14 .__—o/—’/./’.
0 T T T T 0 T T T T
4 4.4 4.8 5.2 55 4 4.4 4.8 5.2 55
vdd (V) vdd (V)
Figure 62. Typical Ipp in SLOW mode Figure 64. Typ. Ipp in SLOW-WAIT mode
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12.6 CLOCK AND TIMING CHARACTERISTICS

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

12.6.1 General Timings

Symbol Parameter Conditions Min Typ D Max Unit
i . 2 3 12 tcpu
teansT) | Instruction cycle time
fcpy=8MHz 250 375 1500 ns
; Interrupt reaction time 2 10 22 tepu
v(im tym) = AtegnsT) + 10 fopu=8MHz 1.25 2.75 us
12.6.2 External Clock Source
Symbol Parameter Conditions Min Typ Max Unit
VosciH | OSCH1 input pin high level voltage Vpp-1 Vb v
VosciL | OSC1 input pin low level voltage Vss Vgg+1
"W(OSC1H) | 0SC1 high or low time see Figure 65 5
twosciL) ns
tosc1) | 0sCA rise or fall time 15
tiosc)
I OSC1 Input leakage current Vss<VinsVpp +1 uA

Figure 65. Typical Application with an External Clock Source

90%

VosciH| — — — — — /
| 10% | |
I
| | e | |
VosciL | — | L | |

trosch) tiosci) twoscin) twosciy)
'J_‘OSC2
Not connected internally
— > fosc
EXTERNAL |
CLOCK SOURCE 0SC1 L
I I O ‘T — 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 tcp cycles needed to finish

the current instruction execution.

3. Data based on design simulation and/or technology characteristics, not tested in production.
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CLOCK AND TIMING CHARACTERISTICS (Cont’d)
12.6.3 Crystal and Ceramic Resonator Oscillators

The ST7 internal clock can be supplied with four close as possible to the oscillator pins in order to
different Crystal/Ceramic resonator oscillators. All minimize output distortion and start-up stabiliza-
the information given in this paragraph are based tion time. Refer to the crystal/ceramic resonator
on characterization results with specified typical manufacturer for more details (frequency, pack-
external components. In the application, the reso- age, accuracy...).

nator and the load capacitors have to be placed as

Symbol Parameter Conditions Min Max Unit
LP: Low power oscillator 1 2
. 1) MP: Medium power oscillator >2 4
fosc Oscillator Frequency MS: Medium speed oscillator >4 8 MHz
HS: High speed oscillator >8 16
Re Feedback resistor?) 20 40 kQ
Recommended load capacitance ver- Rs=20002 LP oscillator 22 56
Ci1 . . P Rg=200Q MP oscillator 22 46
c sus equivalent serial resistance of the Ra=200Q MS oscillator 18 33 pF
L2 i §=
crystal or ceramic resonator (Rg) Ra=100Q HS oscillator 15 33
Symbol Parameter Conditions Typ Max Unit
Vin=Vss LP oscillator 80 150
, - MP oscillator | 160 250
io OSC2 driving current MS oscillator 310 460 A
HS oscillator 610 910

Figure 66. Typical Application with a Crystal or Ceramic Resonator

WHEN RESONATOR WITH .
INTEGRATED CAPACITORS 12

.

T fosc
’ Cur Losm |
A

| l gy ] "—1
j« . % : RESONATOR RE —— —

. rLoscz
. | —e u . ST72XXX

Notes:

1. The oscillator selection can be optimized in terms of supply current using an high quality resonator with small Rg value.
Refer to crystal/ceramic resonator manufacturer for more details.

2. Data based on characterisation results, not tested in production.

4
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CLOCK AND TIMING CHARACTERISTICS (Cont'd)

. Typical Ceramic Resonators (information for guidance only) CL1|CpLo tsuq
Oscil. 032(:)
Reference® Freq. Characteristic ! [pF]|[pF1| [ms] @
o LP < CSA2.00MG 2MHz Afosc=[#0.5%glerances£0-3%ATa,+0.-3%aging. £X-X%correll | 22 | 22 4
'g MP ';: CSA4.00MG 4MHz Afosc=[#0.5%glerance¥0-3%ATa:+0.8%aging £X-X%ocorrell | 22 | 22 2
g MS % CSA8.00MTZ 8MHz Afosc=[+0.5%olerances+0-5%ATa,£0.3%aging:tX-X%ocorrell | 33 | 33 1
HS|= [ CSA16.00MXZ040% | 16MHz Afosc=[#0.5%glerance:£0-3%ATa:+0.8%aging:2X-X%correll | 33 | 33 | 0.7
Notes:

1. Resonator characteristics given by the ceramic resonator manufacturer.

2. tsy(osc) is the typical oscillator start-up time measured between Vpp=2.8V and the fetch of the first instruction (with a
quick Vpp ramp-up from 0 to 5V (<50us).

3. Resonators all have different characteristics. Contact the manufacturer to obtain the appropriate values of external
components and to verify oscillator performance.

4. 3rd overtone resonators require specific validation by the resonator manufacturer.
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CLOCK CHARACTERISTICS (Cont'd)
12.6.4 RC Oscillators

Symbol Parameter Conditions Min Typ Max Unit
Internal RC oscillator frequency R
fosc (RC|NT) See Figure 67 TA=25 C, VDD=5V 2 35 56 MHZ

Figure 67. Typical fogcreinT) VS Ta

Note: To reduce disturbance to the RC oscillator,

—a—Vdd = 5V

3.8
3.6 1

3.4

—e—Vdd = 5.5V

foscreint) (MHZ)

3.2 1

-45

0 25 70
TA°C)

=

130

4

it is recommended to place decoupling capacitors
between Vpp and Vgg as shown in Figure 86
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12.10 CONTROL PIN CHARACTERISTICS

12.10.1 Asynchronous RESET Pin
Subject to general operating conditions for Vpp, fcpy, and T unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
Vhys Schmitt trigger voltage hysteresis 2) 2.5 \Y
Vi Input low level voltage ") 0.16XVpp v
Viy | Input high level voltage " 0.85xVpp
VoL Output low level voltage 3) Vpp=5V | ljo=+2mA 0.2 0.5 \
ho Driving current on RESET pin 2 mA
Ron Weak pull-up equivalent resistor Vpp=5V 20 30 120 kQ
tw(rsTL)out| Generated reset pulse duration Internal reset sources 20 30 42) us
thrsTL)in | External reset pulse hold time 4 25 us
tyRrsTL)in | Filtered glitch duration °) 200 ns
Notes:

1. Data based on characterization results, not tested in production.
2. Hysteresis voltage between Schmitt trigger switching levels.
3. The || current sunk must always respect the absolute maximum rating specified in Section 12.2.2 and the sum of |,

(/O ports and control pins) must not exceed lygs.

4. To guarantee the reset of the device, a minimum pulse has to be applied to the RESET pin. All short pulses applied on
the RESET pin with a duration below t,rsTL)in Can be ignored.

5. The reset network (the resistor and two capacitors) protects the device against parasitic resets, especially in noisy en-

vironments.

6. Data guaranteed by design, not tested in production.
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KNOWN LIMITATIONS (Cont’d)

To avoid this, a semaphore is set to '1' before
checking the level change. The semaphore is
changed to level '0' inside the interrupt routine.
When a level change is detected, the semaphore
status is checked and if it is '1' this means that the
last interrupt has been missed. In this case, the in-
terrupt routine is invoked with the call instruction.

There is another possible case, that is, if writing to
PxOR or PxDDR is done with global interrupts dis-
abled (interrupt mask bit set). In this case, the
semaphore is changed to '1' when the level
change is detected. Detecting a missed interrupt is
done after the global interrupts are enabled (inter-
rupt mask bit reset) and by checking the status of
the semaphore. If it is '1' this means that the last
interrupt was missed and the interrupt routine is in-
voked with the call instruction.

To implement the workaround, the following soft-
ware sequence is to be followed for writing into the
PxOR/PxDDR registers. The example is for Port
PF1 with falling edge interrupt sensitivity. The soft-
ware sequence is given for both cases (global in-
terrupt disabled/enabled).

Case 1: Writing to PxOR or PxDDR with Global In-
terrupts Enabled:

LD A,#01

LD sema,A
LD A,PFDR
AND A, #02

LD XA
PxOR/PxDDR

LD A,#$90

LD PFDDR,A ; Write to PFDDR
LD A,#8$ff
LD PFOR,A
LD A,PFDR
AND A,#02

LDY,A
PxOR/PxDDR

LD AX
cp A #02
jrne OUT
TNZY
jrne OUT

LD A,sema ; check the semaphore status if
edge is detected

CP A#01

; set the semaphore to '1'

; store the level before writing to

; Write to PFOR

; store the level after writing to

; check for falling edge

160/164

jrne OUT

call call_routine; call the interrupt routine
OUT:LD A #00
LD sema,A
.call_routine
PUSH A
PUSH X
PUSH CC
.exti_rt

LD A,#00

LD sema,A
IRET

Case 2: Writing to PxOR or PxDDR with Global In-
terrupts Disabled:

SIM ; set the interrupt mask
LD A,PFDR
AND A #$02

LD XA
PxOR/PxDDR

LD A,#$90

LD PFDDR,A ; Write into PFDDR
LD A #8$ff
LD PFOR,A
LD A,PFDR
AND A, #$02

LDY,A
PxOR/PxDDR

LD A X
cp A,#$02
jrne OUT
TNZY
jrne OUT
LD A,#$01

LD sema,A
detected

RIM ; reset the interrupt mask

LD A,sema ; check the semaphore status
CP A #$01

jrne OUT

call call_routine; call the interrupt routine
RIM

OUT: RIM

; entry to call_routine

; entry to interrupt routine

; store the level before writing to

; Write to PFOR

; store the level after writing to

; check for falling edge

; set the semaphore to '1' if edge is
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