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Pin description

2

Pin description

Figure 2.  44-pin LQFP package pinout
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Figure 3. 32-pin LQFP package pinout
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See Section 12: Electrical characteristics on page 145 for external pin connection

guidelines.
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ST72324B-Auto

Table 2. Device pin description (continued)
Pin Level Port
No Input Output Main
)] u utpu .
=5 function Alternate function
< | o | 3| a (after
S| o Name ol &
oo £/ 3/8/2| ¢ ®| o |a| reset)
&8 2|8 £ 508
-l -l
Caution: Negative
current injection not
2 | 28 |PBO I/0 | Cr X ei2 X | X |PortBO |allowed on this pin on
8/16 Kbyte Flash
devices.®)
3| - |PB1 I/O | Ct X ei2 X | X |PortB1
4 | - |PB2 IO | Ct X ei2 X | X |PortB2
5 |29 |PB3 I/0 | Ct X ei2 X | X |PortB3

1. Itis mandatory to connect all available Vpp and Vyeg pins to the supply voltage and all Vgg and Vggp pins to ground.

2. On the chip, each I/O port has eight pads. Pads that are not bonded to external pins are in input pull-up configuration after
reset. The configuration of these pads must be kept at reset state to avoid added current consumption..

3. OSCH1 and OSC2 pins connect a crystal/ceramic resonator, or an external source to the on-chip oscillator; see Section 1:

Description and Section 12.6: Clock and timing characteristics or more details.
4. For details refer to Section 12.9.1 on page 162

18/198

Legend / Abbreviations for Table 2:

Type:l = input, O = output, S = supply
Input level: A = Dedicated analog input
In/Output level: C = CMOS 0.3Vpp/0.7pp

Ct = CMOS 0.3Vpp/0.7pp with input trigger
Output level: HS = 20mA high sink (on N-buffer only)

Port and control configuration:

a.

Input:float = floating, wpu = weak pull-up, int = interrupt(a), ana = analog ports
Output:0OD = open drain®), PP = push-pull

In the interrupt input column, “eiX” defines the associated external interrupt vector. If the weak pull-up column
(wpu) is merged with the interrupt column (int), then the I/O configuration is pull-up interrupt input, else the

configuration is floating interrupt input.

In the open drain output column, ‘T’ defines a true open drain I/O (P-Buffer and protection diode to Vpp are not
implemented). See Section 9: I/O ports and Section 12.9: I/O port pin characteristics for more details.

Doc ID13466 Rev 4
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Register and memory map

ST72324B-Auto

Table 3. Hardware register map (continued)
Address | Block | Register label Register name Rese(t1) Remarks(!)
status

000Fh PFDR Port F data register 00h(@) R/W
0010h Port F("' | PFDDR Port F data direction register 00h R/W
0011h PFOR Port F option register 00h R/W

0012h to
0020h Reserved area (15 bytes)
0021h SPIDR SPI data I/O register xxh R/W
0022h SPI SPICR SPI control register 0xh 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/wW
0029h Flash FCSR Flash control/status register 00h R/W
002Ah | Watchdog | WDGCR Watchdog control register 7Fh R/W
002Bh SI SICSR System integrity control/status register 000x 000xb | R/W
002Ch MCC MCCSR Main clock control/status register 00h R/W
002Dh MCCBCR Main clock controller: beep control register 00h R/W

002Eh to
0030h Reserved area (3 bytes)
0031h TACR2 Timer A control register 2 00h R/W
0032h TACR1 Timer A control register 1 00h R/W
0033h TACSR Timer A control/status register xxxx xOxxb | R/W
0034h TAIC1HR Timer A input capture 1 high register xxh Read only
0035h TAIC1LR Timer A input capture 1 low register xxh Read only
0036h TAOC1HR Timer A output compare 1 high register 80h R/W
0037h TAOC1LR Timer A output compare 1 low register 00h R/W
0038h Timer A | TACHR Timer A counter high register FFh Read only
0039h TACLR Timer A counter low register FCh Read only
003Ah TAACHR Timer A alternate counter high register FFh Read only
003Bh TAACLR Timer A alternate counter low register FCh Read only
003Ch TAIC2HR Timer A input capture 2 high register xxh Read only
003Dh TAIC2LR Timer A input capture 2 low register xxh Read only
003Eh TAOC2HR Timer A output compare 2 high register 80h R/W
003Fh TAOC2LR Timer A output compare 2 low register 00h R/W
0040h Reserved area (1 byte)
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ST72324B-Auto Interrupts

7

7.1

7.2

Note:

Interrupts

Introduction

The ST7 enhanced interrupt management provides the following features:
® Hardware interrupts
® Software interrupt (TRAP)

® 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 (11:0)

® Interrupt software priority registers (ISPRx)

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

This enhanced interrupt controller guarantees full upward compatibility with the standard
(not nested) ST7 interrupt controller.

Masking and processing flow

The interrupt masking is managed by the 11 and 10 bits of the CC register and the ISPRx
registers which give the interrupt software priority level of each interrupt vector (see
Table 14). The processing flow is shown in Figure 16.

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.

e I1 and 0 bits of CC register are set according to the corresponding values in the ISPRx
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 Table 25: Interrupt
mapping 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.

As a consequence of the IRET instruction, the I1 and 10 bits will be restored from the stack
and the program in the previous level will resume.

Doc ID13466 Rev 4 41/198
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Power saving modes

Figure 22. Slow mode clock transitions
fosca/2 fosco/4 foscz
fcpu , :
' - 1
foscz UL, UL
§ CP1:0 00 01 .
Q| sms [ N~
T Normal Run mode request
New Slow
frequency
request
8.3 Wait mode
Wait mode places the MCU in a low power consumption mode by stopping the CPU.
This power saving mode is selected by calling the ‘WFI’ instruction.
All peripherals remain active. During Wait mode, the I[1:0] bits of the CC register are forced
to “10’, 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 Program 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 23.
Figure 23. Wait mode flowchart
Oscillator on
. . Peripherals on
I[1:0] bits 10
N
)
Interrupt
Y .
Oscillator on
Peripherals off
CPU on
I[1:0] bits 10
256 or 4096 CPU clock
cycle delay
Oscillator on
o | Peripherals on
CPU on
I[1:0] bits xx()
Fetch reset vector
or service interrupt
1. Before servicing an interrupt, the CC register is pushed on the stack. The I[1:0] bits of the CC register are
set to the current software priority level of the interrupt routine and recovered when the CC register is
popped.
17 Doc ID13466 Rev 4 53/198
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Figure 26. HALT timing overview
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o o A >

T Reset

— or
Halt interrupt
instruction Fetch

[MCCSR.OIE =0] vector

Figure 27. Halt mode flowchart
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v

Oscillator on

Peripherals off
o CPU on
”1111:0] bits XX®)
v
256 or 4096 CPU clock
cycle delay
v
Oscillator on
Peripherals on
CPU on
1[1:0] bits xX4)
v

Fetch reset vector
or service interrupt

WDGHALT is an option bit. See Section 14.1 on page 179 for more details.
Peripheral clocked with an external clock source can still be active.

Only some specific interrupts can exit the MCU from Halt mode (such as external interrupt). Refer to
Table 25: Interrupt mappingfor more details.

4. Before servicing an interrupt, the CC register is pushed on the stack. The I[1:0] bits of the CC register are

set to the current software priority level of the interrupt routine and recovered when the CC register is
popped.
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Figure 28. 1/0 port general block diagram
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Table 28. 1/0 port mode options
Diodes
Configuration mode Pull-up P-buffer ] >
to VDD( ) to VSS( )
Floating with/without Interrupt off®
Input 7 Off
Pull-up with/without Interrupt Oon o
n
Push-pull On On
Off
Output | Open drain (logic level) Off
True open drain NI NI NI®)

—_

a > @D

The diode to Vpp is not implemented in the true open drain pads.
A local protection between the pad and Vgg is implemented to protect the device against positive stress.

Off = implemented not activated.

On = implemented and activated.

NI = not implemented
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10.2.2

Caution:

10.2.3

10.2.4

70/198

Clock-out capability

The clock-out capability is an alternate function of an 1/O port pin that outputs the fopy clock
to drive external devices. It is controlled by the MCO bit in the MCCSR register.

When selected, the clock out pin suspends the clock during Active Halt mode.

Real-time clock (RTC) timer

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 depending directly on fogco are available.
The whole functionality is controlled by four bits of the MCCSR 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: Active Halt and Halt modes on page 54for
more details.

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 33. Main clock controller (MCC/RTC) block diagram
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5 ol Beep
eep signa
sel ect%n »>
4 MCO
_’
f 12-bit MCC RTC 4“ To
Dive4 b counter — atchdog
+ + timer J
[ [ v 7 \
MCQO| CP1| CPO|SMS| TB1| TBO| OIE| OIF
MCCSFQ ¢ i MCC/RTC interrupt
fosc2 ]
Div 2, 4,8, 16 1 fepu CPU clock
» to CPU and
y peripherals
»
Ll
Doc ID13466 Rev 4 17




On-chip peripherals

ST72324B-Auto

10.3.4

10.3.5
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Low power modes

Table 46. Effect of low power modes on 16-bit timer
Mode Description
Wait No effect on 16-bit timer.
Timer interrupts cause the device to exit from Wait mode.
16-bit timer registers are frozen.
In Halt mode, the counter stops counting until Halt mode is exited. Counting resumes
from the previous count when the MCU is woken up by an interrupt with Exit from Halt
Halt mode capability or from the counter reset value when the MCU is woken up by a reset.
If an input capture event occurs on the ICAP/ pin, the input capture detection circuitry is
armed. Consequently, when the MCU is woken up by an interrupt with Exit from Halt
mode capability, the ICF/ bit is set, and the counter value present when exiting from Halt
mode is captured into the IC/R register.
Interrupts
Table 47.  16-bit timer interrupt control/wake-up capabilitym
Interrupt event Event flag | Enable Control bit | Exit from WAIT | Exit from HALT
Input Capture 1 event/counter ICF1
reset in PWM mode ICIE
Input Capture 2 event ICF2
Output Compare 1 event
(not available in PWM mode) OCF Yes No
5 c OCIE
utput Compare 2 event
(not available in PWM mode) OCF2
Timer Overflow event TOF TOIE

1.

The 16-bit timer interrupt events are connected to the same interrupt vector (see Section 7: Interrupts).

These events generate an interrupt if the corresponding Enable Control bit is set and the interrupt mask in
the CC register is reset (RIM instruction).

Doc ID13466 Rev 4 K‘YI




ST72324B-Auto

On-chip peripherals

Table 50.

CR2 register description

Bit | Name

Function

7 OCIE

Output Compare 1 Pin Enable

This bit is used only to output the signal from the timer on the OCMP1 pin (OLV1 in
Output Compare mode, both OLV1 and OLV2 in PWM and One-Pulse mode).
Whatever the value of the OC1E bit, the Output Compare 1 function of the timer
remains active.

0: OCMP1 pin alternate function disabled (I/O pin free for general-purpose 1/O).

1: OCMP1 pin alternate function enabled.

6 | OC2E

Output Compare 2 Pin Enable

This bit is used only to output the signal from the timer on the OCMP2 pin (OLV2 in
Output Compare mode). Whatever the value of the OC2E bit, the Output Compare 2
function of the timer remains active.

0: OCMP2 pin alternate function disabled (I/O pin free for general-purpose 1/O).

1: OCMP2 pin alternate function enabled.

5 OPM

One Pulse Mode
0: One Pulse mode is not active.
1: One Pulse mode is active, the ICAP1 pin can be used to trigger one pulse on the
OCMP1 pin; the active transition is given by the IEDG1 bit. The length of the
generated pulse depends on the contents of the OC1R register.

4 PWM

Pulse Width Modulation
0: PWM mode is not active.
1: PWM mode is active, the OCMP1 pin outputs a programmable cyclic signal; the
length of the pulse depends on the value of OC1R register; the period depends on
the value of OC2R register.

3:2 | CC[1:0]

Clock Control

The timer clock mode depends on these bits.

00: Timer clock = fopy/4

01: Timer clock = fop/2

10: Timer clock = fcp/8

11: Timer clock = external clock (where available)

Note: If the external clock pin is not available, programming the external clock
configuration stops the counter.

1 | IEDG2

Input Edge 2

This bit determines which type of level transition on the ICAP2 pin will trigger the
capture.

0: A falling edge triggers the capture.

1: A rising edge triggers the capture.

0 | EXEDG

External Clock Edge

This bit determines which type of level transition on the external clock pin EXTCLK
will trigger the counter register.

0: A falling edge triggers the counter register.

1: A rising edge triggers the counter register.
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Input Capture 1 Low Register (IC1LR)

This is an 8-bit register that contains the low part of the counter value (transferred by the
input capture 1 event).

IC1LR Reset value: undefined
7 6 5 4 3 2 1 0
MSB LSB
RO RO RO RO RO RO RO RO

Output Compare 1 High Register (OC1HR)

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

register.
OC1HR Reset value: 1000 0000 (80h)
7 6 5 4 3 2 1 0
MSB LSB
R/W R/W R/W R/W R/W R/W R/W R/W

Output Compare 1 Low Register (OC1LR)

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

register.
OC1LR Reset value: 0000 0000 (00h)
7 6 5 4 3 2 1 0
MSB LSB
R/W R/W R/W R/W R/W R/W R/W R/W

Output Compare 2 High Register (OC2HR)

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

register.
OC2HR Reset value: 1000 0000 (80h)
7 6 5 4 3 2 1 0
MSB LSB
R/W R/W R/W R/W R/W R/W R/W R/W
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Note:

10.4.3
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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.

General description

Figure 49 shows the serial peripheral interface (SPI) block diagram. The SPI has three
registers:

® SPI Control Register (SPICR)
® SPI Control/Status Register (SPICSR)
® SPI Data Register (SPIDR)

The SPI is connected to external devices through four pins:

® MISO: Master In / Slave Out data

® MOSI: Master Out / Slave In data

® SCK: Serial Clock out by SPI masters and input by SPI slaves
°

SS: Slave select: This input signal acts as a ‘chip select’ to let the SPI master
communicate with slaves individually and to avoid contention on the data lines. Slave
SS inputs can be driven by standard I/O ports on the master MCU.

Figure 48. Serial peripheral interface block diagram

< Data/Address bus >

SPIDR {}Rea"
Interrupt
Read Buffer request
L 4
MOSI >
y
) A | J - SPICSR 0
MISO LHF—7 8-bit Shift Register
A T / SPIF WCOL OVR|MODH 0 |[SOD [SSM | SSI
2 4 A A [
A .
oD Write
bit

SPI
state

control
7 T ? 4—‘ SPICR 0

SPIE | SPE | SPR2IMSTR/CPOL|CPHA| SPR1|SPRO

A
A A 4

scK [J

v

Master ]
control %
i
a
<
Serial clock P
l
generator <

=7

Functional description

A basic example of interconnections between a single master and a single slave is
illustrated in Figure 49.

Doc ID13466 Rev 4 KYI




On-chip peripherals

ST72324B-Auto

Table 57. SPICSR register description
Bit | Name Function
Serial Peripheral data transfer flag
This bit is set by hardware when a transfer has been completed. An interrupt is
generated if SPIE = 1 in the SPICR register. It is cleared by a software sequence (an
7 | spPIF access to the SPICSR register followed by a write or a read to the SPIDR register).
0: Data transfer is in progress or the flag has been cleared
1: Data transfer between the device and an external device has been completed.
Note: While the SPIF bit is set, all writes to the SPIDR register are inhibited until the
SPICSR register is read.
Write Collision status
This bit is set by hardware when a write to the SPIDR register is done during a
6 |WCOL| transmit sequence. It is cleared by a software sequence (see Figure 53).
0: No write collision occurred
1: A write collision has been detected.
SPI Overrun error
This bit is set by hardware when the byte currently being received in the shift register
is ready to be transferred into the SPIDR register while SPIF = 1 (see Overrun
5 | OVR condition (OVR) on page 103). An interrupt is generated if SPIE = 1 in SPICR
register. The OVR bit is cleared by software reading the SPICSR register.
0: No overrun error
1: Overrun error detected
Mode Fault flag
This bit is set by hardware when the SS pin is pulled low in master mode (see
Master mode fault (MODF) on page 103). An SPI interrupt can be generated if
4 | MODF SPIE =1 in the SPICSR register. This bit is cleared by a software sequence (An
access to the SPICR register while MODF = 1 followed by a write to the SPICR
register).
0: No master mode fault detected
1: A fault in master mode has been detected.
3 - Reserved, must be kept cleared.
SPI Output Disable
This bit is set and cleared by software. When set, it disables the alternate function of
2 | SOD | the SPI output (MOSI in master mode / MISO in slave mode).
0: SPI output enabled (if SPE = 1).
1: SPI output disabled.
SS Management
This bit is set and cleared by software. When set, it disables the alternate function of
the SPI SS pin and uses the SSI bit value instead. See Slave Select management
1 SSM on page 99.
0: Hardware management (SS managed by external pin).
1: Software management (internal SS signal controlled by SSI bit. External SS pin
free for general-purpose 1/0).
SS Internal mode
This bit is set and cleared by software. It acts as a ‘chip select’ by controlling the
0 | SSI level of the SS slave select signal when the SSM bit is set.
0: Slave selected.
1: Slave deselected.
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Transmitter

The transmitter can send data words of either 8 or 9 bits depending on the M bit status.
When the M bit is set, word length is 9 bits and the 9th bit (the MSB) has to be stored in the
T8 bit in the SCICR1 register.

Character transmission

During an SCI transmission, data shifts out LSB first on the TDO pin. In this mode, the
SCIDR register consists of a buffer (TDR) between the internal bus and the transmit shift
register (see Figure 55).

Procedure

1. Select the M bit to define the word length.

2. Select the desired baud rate using the SCIBRR and the SCIETPR registers.

3. Set the TE bit to assign the TDO pin to the alternate function and to send a idle frame
as first transmission.

4. Access the SCISR register and write the data to send in the SCIDR register (this
sequence clears the TDRE bit). Repeat this sequence for each data to be transmitted.

Clearing the TDRE bit is always performed by the following software sequence:

1. An access to the SCISR register

2. A write to the SCIDR register

The TDRE bit is set by hardware and it indicates:

® The TDR register is empty.

® The data transfer is beginning.

® The next data can be written in the SCIDR register without overwriting the previous
data.

This flag generates an interrupt if the TIE bit is set and the | bit is cleared in the CCR
register.

When a transmission is taking place, a write instruction to the SCIDR register stores the
data in the TDR register and which is copied in the shift register at the end of the current
transmission.

When no transmission is taking place, a write instruction to the SCIDR register places the
data directly in the shift register, the data transmission starts, and the TDRE bit is
immediately set.

When a frame transmission is complete (after the stop bit) the TC bit is set and an interrupt
is generated if the TCIE is set and the | bit is cleared in the CCR register.

Clearing the TC bit is performed by the following software sequence:
1. An access to the SCISR register
2. A write to the SCIDR register

The TDRE and TC bits are cleared by the same software sequence.
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Table 71. ADCCSR register description

Bit | Name Function

A/D Converter on

5 | ADON This_ bit is set and cleared by soft\(vare.
0: Disable ADC and stop conversion
1: Enable ADC and start conversion

4 - Reserved, must be kept cleared.

Channel selection

These bits are set and cleared by software. They select the analog input to convert.
0000: Channel pin = AINO

0001: Channel pin = AIN1

0010: Channel pin = AIN2

0011: Channel pin = AIN3

0100: Channel pin = AIN4

0101: Channel pin = AIN5

0110: Channel pin = AIN6

0111: Channel pin = AIN7

1000: Channel pin = AIN8

1001: Channel pin = AIN9

1010: Channel pin = AIN10

1011: Channel pin = AIN11

1100: Channel pin = AIN12

1101: Channel pin = AIN13

1110: Channel pin = AIN14

1111: Channel pin = AIN15

Note: The number of channels is device dependent. Refer to Section 2: Pin

3:0 | CH[3:0]

description.

ADC Data Register High (ADCDRH)

ADCDRH Reset value: 0000 0000 (00h)
7 6 5 4 3 2 1 0

D[9:2]

RO

Table 72. ADCDRH register description

Bit | Name Function

7:0 | D[9:2] | MSB of Converted Analog Value
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Table 82. Instruction set overview (continued)
Mnemo Description Function/example Dst Src )| 0| N|Z|C
JRUGT |Jumpif (C+Z=0) Unsigned >
JRULE Jumpif (C+Z=1) Unsigned <=
LD Load dst <= src reg, M | M, reg N | Z
MUL Multiply XA=X*A AXY X, YA 0
NEG Negate (2's compl) neg $10 reg, M N|zZz]|C
NOP No Operation
OR OR operation A=A+M A M N | Z
POP Pop from the Stack Pop 189 r°9 M
pop CC CcC M 1 O|N|Z|C
PUSH Push onto the Stack push Y M reg, CC
RCF Reset carry flag C=0 0
RIM Enable Interrupts 11:0 = 10 (level 0) 1 0
RLC Rotate Left true C C<=A<=C reg, M C
RRC Rotate Right true C C=A=C reg, M C
RSP Reset Stack Pointer S = Max allowed
SBC Subtract with Carry A=A-M-C A M N|zZ|C
SCF Set CARRY FLAG Cc=1 1
SIM Disable Interrupts 11:0 = 11 (level 3) 1 1
SLA Shift Left Arithmetic C<=A<=0 reg, M N|Z|C
SLL Shift Left Logic C<=A<=0 reg, M N|Z|C
SRL Shift Right Logic 0=>A=C reg, M ojz|C
SRA Shift Right Arithmetic A7=>A=C reg, M N|zZ|C
SuB Subtraction A=A-M A M N|zZz]|C
SWAP SWAP nibbles A7-A4 <=> A3-A0 reg, M N | Z
TNZ Test for Neg and Zero tnz Ibl1 N | Z
TRAP S/W TRAP S/W interrupt 1 1
WFI WAIT for Interrupt 1 0
XOR Exclusive OR A=AXORM A M N | Z
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Thermal characteristics

Table 115. Thermal characteristics

Symbol Ratings Value Unit
Package thermal resistance (junction to ambient): 52
[ e | ow
Po Power dissipation(!) 500 mwW
Tmax Maximum junction temperature(® 150 °C

1. The maximum power dissipation is obtained from the formula Pp = (T;-Ta) / Rinya. The power dissipation
of an application can be defined by the user with the formula: Pp = P\y7 + PporT Where Pyt is the chip
internal power (Ipp x Vpp) and Pppogt is the port power dissipation depending on the ports used in the
application.

2. The maximum chip-junction temperature is based on technology characteristics.

Ecopack information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

Packaging for automatic handling

The devices can be supplied in trays or with tape and reel conditioning.

Tape and reel conditioning can be ordered with pin 1 left-oriented or right-oriented when
facing the tape sprocket holes as shown in Figure 89.

Figure 89. pin 1 orientation in tape and reel conditioning

Left orientation Right orientation (EIA 481-C compliant)

O 0 O O O O O O O O O O

Pin 1~ nnonn nonn, 4+ Pin
2 B g5
= = = =
E B 5 B
= — —_ —
000000 000000

See also Figure 90: ST72F324Bxx-Auto Flash commercial product structure on page 182
and Figure 91: ST72P324Bxx-Auto FastROM commercial product structure on page 184.
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Please Read Carefully:

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

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

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

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

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

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

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

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

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

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