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Figure 1. UPSD325xx block diagram
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2 Architecture overview

2.1 Memory organization
The UPSD325xx devices’ standard 8032 Core has separate 64-Kbyte address spaces for 
Program memory and Data Memory. Program memory is where the 8032 executes 
instructions from. Data memory is used to hold data variables. Flash memory can be 
mapped in either program or data space. The Flash memory consists of two Flash memory 
blocks: the main Flash memory (1 or 2 Mbit) and the Secondary Flash memory (256 Kbit). 
Except during flash memory programming or update, Flash memory can only be read, not 
written to. A Page Register is used to access memory beyond the 64-Kbyte address space. 
Refer to the PSD module for details on mapping of the Flash memory.

The 8032 core has two types of data memory (internal and external) that can be read and 
written. The internal SRAM consists of 256 bytes, and includes the stack area.

The SFR (Special Function Registers) occupies the upper 128 bytes of the internal SRAM, 
the registers can be accessed by Direct addressing only. There are two separate blocks of 
external SRAM inside the UPSD325X devices: one 256-byte block is assigned for DDC data 
storage. Another 32 Kbytes resides in the PSD module that can be mapped to any address 
space defined by the user. 

         

2.2 Registers
The 8032 has several registers; these are the Program Counter (PC), Accumulator (A), B 
Register (B), the Stack Pointer (SP), the Program Status Word (PSW), General purpose 
registers (R0 to R7), and DPTR (Data Pointer register).

Figure 4. Memory map and address space
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2.2.4 Program counter

The Program Counter is a 16-bit wide which consists of two 8-bit registers, PCH and PCL. 
This counter indicates the address of the next instruction to be executed. In RESET state, 
the program counter has reset routine address (PCH:00h, PCL:00h).

2.2.5 Program status word

The Program Status Word (PSW) contains several bits that reflect the current state of the 
CPU and select Internal RAM (00h to 1Fh: Bank0 to Bank3). The PSW is described in 
Figure 8. It contains the Carry flag, the Auxiliary Carry flag, the Half Carry (for BCD 
operation), the General Purpose flag, the Register Bank Select flags, the Overflow flag, and 
Parity flag.

[Carry flag, CY]. This flag stores any carry or not borrow from the ALU of CPU after an 
arithmetic operation and is also changed by the Shift Instruction or Rotate Instruction.

[Auxiliary Carry flag, AC]. After operation, this flag is set when there is a carry from Bit 3 of 
ALU or there is no borrow from Bit 4 of ALU.

[Register Bank Select flags, RS0, RS1]. These flags select one of four banks 
(00~07H:bank0, 08~0Fh:bank1, 10~17h:bank2, 17~1Fh:bank3) in Internal RAM.

[Overflow flag, OV]. This flag is set to '1' when an overflow occurs as the result of an 
arithmetic operation involving signs. An overflow occurs when the result of an addition or 
subtraction exceeds +127 (7Fh) or -128 (80h). The CLRV instruction clears the overflow 
flag. There is no set instruction. When the BIT instruction is executed, Bit 6 of memory is 
copied to this flag.

[Parity flag, P]. This flag reflects the number of Accumulator’s 1. If the number of 
Accumulator’s 1 is odd, P=0; otherwise, P=1. The sum when adding Accumulator’s 1 to P is 
always even.

2.2.6 Registers R0~R7

General purpose 8-bit registers that are locked in the lower portion of internal data area.

2.2.7 Data pointer register

Data Pointer Register is 16-bit wide which consists of two-8bit registers, DPH and DPL. This 
register is used as a data pointer for the data transmission with external data memory in the 
PSD module.

Figure 8. PSW (Program Status Word) register
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5.11 How interrupts are handled
The interrupt flags are sampled at S5P2 of every machine cycle. The samples are polled 
during following machine cycle. If one of the flags was in a set condition at S5P2 of the 
preceding cycle, the polling cycle will find it and the interrupt system will generate an LCALL 
to the appropriate service routine, provided this H/W generated LCALL is not blocked by any 
of the following conditions:

● An interrupt of equal priority or higher priority level is already in progress.

● The current machine cycle is not the final cycle in the execution of the instruction in 
progress.

● The instruction in progress is RETI or any access to the interrupt priority or interrupt 
enable registers.

The polling cycle is repeated with each machine cycle, and the values polled are the values 
that were present at S5P2 of the previous machine cycle.

Note: If an interrupt flag is active but being responded to for one of the above mentioned 
conditions, if the flag is still inactive when the blocking condition is removed, the denied 
interrupt will not be serviced. In other words, the fact that the interrupt flag was once active 
but not serviced is not remembered. Every polling cycle is new.

The processor acknowledges an interrupt request by executing a hardware generated 
LCALL to the appropriate service routine. The hardware generated LCALL pushes the 
contents of the Program Counter on to the stack (but it does not save the PSW) and reloads 
the PC with an address that depends on the source of the interrupt being vectored to as 
shown in Table 24. 

Execution proceeds from that location until the RETI instruction is encountered. The RETI 
instruction informs the processor that the interrupt routine is no longer in progress, then 
pops the top two bytes from the stack and reloads the Program Counter. Execution of the 
interrupted program continues from where it left off.

Note: A simple RET instruction would also return execution to the interrupted program, but it would 
have left the interrupt control system thinking an interrupt was still in progress, making future 
interrupts impossible.

         

Table 24. Vector addresses

Source Vector address

Int0 0003h

2nd USART 004Bh

Timer 0 000Bh

I²C 0043h

Int1 0013h

DDC 003Bh

Timer 1 001Bh

USB 0033h

1st USART 0023h

Timer 2+EXF2 002Bh
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7.1 Port type and description

Figure 16. Port type and description (Part 1)

Table 30. P3SFS (93h)

7 6 5 4 3 2 1 0

0 = Port 
3.7

1 = SCL 
from I2C 

unit

0 = Port 
3.6

1 = SDA 
from I2C 

unit

Bits are reserved

Table 31. P4SFS (94h)

7 6 5 4 3 2 1 0

0=Port 4.7
1=PWM 4
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Symbol Circuit Description 
In / 
Out 

RESET I • Schmitt input with internal pull-up 
  CMOS compatible interface 
  NFC : 400ns 
 

  WR, RD,ALE, 
  PSEN 

O 
  Output only 

XTAL1, 
XTAL2 

I 

O 

  On-chip oscillator  
  On-chip feedback resistor 
  Stop in the power down mode 
  External clock input available 
  CMOS compatible interface 

PORT0 I/O   Bidirectional I/O port 
  Schmitt input 
  Address Output ( Push-Pull ) 
  CMOS compatible interface 

NFC 

xon 
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11.1.4 Mode 3

Timer 1 in Mode 3 simply holds its count. The effect is the same as setting TR1 = 0.

Timer 0 in Mode 3 establishes TL0 and TH0 as two separate counters. The logic for Mode 3 
on Timer 0 is shown in Figure 23. TL0 uses the Timer 0 control Bits: C/T, GATE, TR0, INT0, 
and TF0. TH0 is locked into a timer function (counting machine cycles) and takes over the 
use of TR1 and TF1 from Timer 1. Thus, TH0 now controls the “Timer 1“ Interrupt.

Mode 3 is provided for applications requiring an extra 8-bit timer on the counter. With Timer 
0 in Mode 3, an UPSD325xx devices can look like it has three Timer/Counters. When Timer 
0 is in Mode 3, Timer 1 can be turned on and off by switching it out of and into its own Mode 
3, or can still be used by the serial port as a baud rate generator, or in fact, in any application 
not requiring an interrupt.

Figure 23. Timer/counter mode 3: two 8-bit counters

11.2 Timer 2
Like Timers 0 and 1, Timer 2 can operate as either an event timer or as an event counter. 
This is selected by Bit C/T2 in the special function register T2CON. It has three operating 
modes: Capture, Auto-reload, and Baud Rate Generator, which are selected by bits in the 
T2CON as shown in Table 41. In the Capture mode there are two options which are selected 
by Bit EXEN2 in T2CON. if EXEN2 = 0, then Timer 2 is a 16-bit timer or counter which upon 
overflowing sets Bit TF2, the Timer 2 Overflow bit, which can be used to generate an 
interrupt. If EXEN2 = 1, then Timer 2 still does the above, but with the added feature that a 
1-to-0 transition at external input T2EX causes the current value in the Timer 2 registers, 
TL2 and TH2, to be captured into registers RCAP2L and RCAP2H, respectively. In addition, 
the transition at T2EX causes Bit EXF2 in T2CON to be set, and EXF2 like TF2 can 
generate an interrupt. The Capture mode is illustrated in Figure 24.

In the Auto-reload mode, there are again two options, which are selected by bit EXEN2 in 
T2CON. If EXEN2 = 0, then when Timer 2 rolls over it not only sets TF2 but also causes the 
Timer 2 registers to be reloaded with the 16-bit value in registers RCAP2L and RCAP2H, 
which are preset by software. If EXEN2 = 1, then Timer 2 still does the above, but with the 
added feature that a 1-to-0 transition at external input T2EX will also trigger the 16-bit reload 
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12 Standard serial interface (UART)

The UPSD325xx devices provides two standard 8032 UART serial ports. The first port is 
connected to pin P3.0 (RX) and P3.1 (TX). The second port is connected to pin P1.2 (RX) 
and P1.3(TX). The operation of the two serial ports are the same and are controlled by the 
SCON and SCON2 registers.

The serial port is full duplex, meaning it can transmit and receive simultaneously. It is also 
receive-buffered, meaning it can commence reception of a second byte before a previously 
received byte has been read from the register. (However, if the first byte still has not been 
read by the time reception of the second byte is complete, one of the bytes will be lost.) The 
serial port receive and transmit registers are both accessed at Special Function Register 
SBUF (or SBUF2 for the second serial port). Writing to SBUF loads the transmit register, 
and reading SBUF accesses a physically separate receive register.

The serial port can operate in 4 modes: Mode 0, 1, 2 or 3.

Mode 0

Serial data enters and exits through RxD. TxD outputs the shift clock. 8 bits are 
transmitted/received (LSB first). The baud rate is fixed at 1/12 the fOSC.

Mode 1

10 bits are transmitted (through TxD) or received (through RxD): a Start bit (0), 8 data bits 
(LSB first), and a Stop bit (1). On receive, the Stop bit goes into RB8 in Special Function 
Register SCON. The baud rate is variable.

Mode 2

11 bits are transmitted (through TxD) or received (through RxD): Start bit (0), 8 data bits 
(LSB first), a programmable 9th data bit, and a Stop bit (1). On Transmit, the 9th data bit 
(TB8 in SCON) can be assigned the value of ‘0’ or ‘1’. Or, for example, the Parity bit (P, in the 
PSW) could be moved into TB8. On receive, the 9th data bit goes into RB8 in Special 
Function Register SCON, while the Stop bit is ignored. The baud rate is programmable to 
either 1/32 or 1/64 the oscillator frequency.

Mode 3

11 bits are transmitted (through TxD) or received (through RxD): a Start bit (0), 8 data bits 
(LSB first), a programmable 9th data bit, and a Stop bit (1). In fact, Mode 3 is the same as 
Mode 2 in all respects except baud rate. The baud rate in Mode 3 is variable.

In all four modes, transmission is initiated by any instruction that uses SBUF as a destination 
register. Reception is initiated in Mode 0 by the condition RI = 0 and REN = 1. Reception is 
initiated in the other modes by the incoming start bit if REN = 1.

12.1 Multiprocessor communications
Modes 2 and 3 have a special provision for multiprocessor communications. In these 
modes, 9 data bits are received. The 9th one goes into RB8. Then comes a Stop bit. The 
port can be programmed such that when the Stop bit is received, the serial port interrupt will 
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Figure 28. Serial port Mode 1 block diagram

Figure 29. Serial port Mode 1 waveforms
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Figure 35. Four-channel 8-bit PWM block diagram
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Table 49. PWM SFR memory map

SFR 
addr

Reg name
Bit register name Reset 

value
Comments

7 6 5 4 3 2 1 0

A1 PWMCON PWML PWMP PWME CFG4 CFG3 CFG2 CFG1 CFG0 00
PWM Control 

Polarity

A2 PWM0 00
PWM0 Output 

Duty Cycle

A3 PWM1 00
PWM1 Output 

Duty Cycle

A4 PWM2 00
PWM2 Output 

Duty Cycle

A5 PWM3 00
PWM3 Output 

Duty Cycle

AA PWM4P 00 PWM 4 Period

AB PWM4W 00
PWM 4 Pulse 

Width

B1 PSCL0L 00
Prescaler 0 
Low (8-bit)
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PWMCON register bit definition:

● PWML = PWM 0-3 polarity control

● PWMP = PWM 4 polarity control

● PWME = PWM enable (0 = disabled, 1= enabled)

● CFG3..CFG0 = PWM 0-3 Output (0 = Open Drain; 1 = Push-Pull)

● CFG4 = PWM 4 Output (0 = Open Drain; 1 = Push-Pull)

14.2 Programmable period 8-bit PWM
The PWM 4 channel can be programmed to provide a PWM output with variable pulse width 
and period. The PWM 4 has a 16-bit Prescaler, an 8-bit Counter, a Pulse Width Register, 
and a Period Register. The Pulse Width Register defines the PWM pulse width time, while 
the Period Register defines the period of the PWM. The input clock to the Prescaler is 
fOSC/2. The PWM 4 channel is assigned to Port 4.7.

Figure 36. Programmable 4-channel PWM block diagram

B2 PSCL0H 00
Prescaler 0 
High (8-bit)

B3 PSCL1L 00
Prescaler 1 
Low (8-bit)

B4 PSCL1H 00
Prescaler 1 
High (8-bit)

Table 49. PWM SFR memory map (continued)

SFR 
addr

Reg name
Bit register name Reset 

value
Comments

7 6 5 4 3 2 1 0
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Figure 47. Differential to EOP transition skew and EOP width

Figure 48. Differential data jitter

         

1. VCC = 5 V ± 10%; VSS = 0 V; TA = 0 to 70°C.

2. Level guaranteed for range of VCC = 4.5 V to 5.5 V.

3. With RPU, external idle resistor, 7.5 κ±2%, D- to VCC.

Table 81. Transceiver DC characteristics

Symb Parameter Test Conditions(1) Min Max Unit

VOH Static Output High 15 kΩ ± 5% to GND(2,3) 2.8 3.6 V

VOL Static Output Low Notes 2, 3 — 0.3 V

VDI Differential Input Sensitivity |(D+) - (D-)|, Figure 46 0.2 — V

VCM
Differential Input Common 
mode

Figure 46 0.8 2.5 V

VSE
Single Ended Receiver 
Threshold

— 0.8 2.0 V

CIN Transceiver Capacitance — — 20 pF

IIO Data Line (D+, D-) Leakage 0 < (D+,D-) < 3.3 –10 10 µA

RPU
External Bus Pull-up 
Resistance, D-

7.5 kΩ ± 2% to VCC 7.35 7.65 kΩ

RPD
External Bus Pull-down 
Resistance

15 kΩ ± 5% 14.25 15.75 kΩ

Receiver EOP Width
TEOPR1, TEOPR2

Differential
Data Lines

Source EOP Width: TEOPT

Crossover 
Point

Crossover 
Point Extended

Diff. Data to 
SE0 Skew 

N*TPERIOD+TDEOP

TPERIOD

AI06634

Consecutive
Transitions

N*TPERIOD+TxJR1

TPERIOD

Crossover 
Points

Paired
Transitions

N*TPERIOD+TxJR2

Differential
Data Lines
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flop. The flip-flop is clocked on the rising edge of CLKIN (PD1). The preset and clear are 
active High inputs. Each clear input can use up to two product terms.

         

1. McellAB0-McellAB7 can only be assigned to Port B in the 52-pin package

2. Port PC0, PC1, PC5, and PC6 are assigned to JTAG pins and are not available as Macrocell outputs.

23.5 Product term allocator
The CPLD has a Product Term Allocator. PSDsoft uses the Product Term Allocator to 
borrow and place product terms from one macrocell to another. The following list 
summarizes how product terms are allocated:

● McellAB0-McellAB7 all have three native product terms and may borrow up to six more

● McellBC0-McellBC3 all have four native product terms and may borrow up to five more

● McellBC4-McellBC7 all have four native product terms and may borrow up to six more.

Each macrocell may only borrow product terms from certain other macrocells. Product 
terms already in use by one macrocell are not available for another macrocell.

If an equation requires more product terms than are available to it, then “external” product 
terms are required, which consume other Output Macrocells (OMC). If external product 
terms are used, extra delay is added for the equation that required the extra product terms.

This is called product term expansion. PSDsoft Express performs this expansion as needed.

Table 92. Output macrocell port and data bit assignments

Output 
Macrocell

Port 
Assignment 

(1,2)

Native Product 
Terms

Max. Borrowed 
Product Terms

Data Bit for 
Loading or Reading

McellAB0 Port A0, B0 3 6 D0

McellAB1 Port A1, B1 3 6 D1

McellAB2 Port A2, B2 3 6 D2

McellAB3 Port A3, B3 3 6 D3

McellAB4 Port A4, B4 3 6 D4

McellAB5 Port A5, B5 3 6 D5

McellAB6 Port A6, B6 3 6 D6

McellAB7 Port A7, B7 3 6 D7

McellBC0 Port B0 4 5 D0

McellBC1 Port B1 4 5 D1

McellBC2 Port B2, C2 4 5 D2

McellBC3 Port B3, C3 4 5 D3

McellBC4 Port B4, C4 4 6 D4

McellBC5 Port B5 4 6 D5

McellBC6 Port B6 4 6 D6

McellBC7 Port B7, C7 4 6 D7
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AND Array, ORed with the Direction Register output. The pin is enabled upon Power-up if no 
output enable equation is defined and if the pin is declared as a PLD output in PSDsoft 
Express.

If the Output Macrocell (OMC) output is declared as an internal node and not as a port pin 
output in the PSDabel file, the port pin can be used for other I/O functions. The internal node 
feedback can be routed as an input to the AND Array.

23.6 Input macrocells (IMC)
The CPLD has 20 Input Macrocells (IMC), one for each pin on Ports A and B, and 4 on Port 
C. The architecture of the Input Macrocells (IMC) is shown in Figure 60. The Input 
Macrocells (IMC) are individually configurable, and can be used as a latch, register, or to 
pass incoming Port signals prior to driving them onto the PLD input bus. The outputs of the 
Input Macrocells (IMC) can be read by the MCU through the internal data bus.

The enable for the latch and clock for the register are driven by a multiplexer whose inputs 
are a product term from the CPLD AND Array or the MCU Address Strobe (ALE). Each 
product term output is used to latch or clock four Input Macrocells (IMC). Port inputs 3-0 can 
be controlled by one product term and 7-4 by another.

Configurations for the Input Macrocells (IMC) are specified by equations written in PSDsoft 
(see Application Note AN1171). Outputs of the Input Macrocells (IMC) can be read by the 
MCU via the IMC buffer.

See Section 24: I/O ports (PSD module).

Figure 60. Input macrocell
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24.3 MCU I/O mode
In the MCU I/O mode, the MCU uses the I/O Ports block to expand its own I/O ports. By 
setting up the CSIOP space, the ports on the PSD module are mapped into the MCU 
address space. The addresses of the ports are listed in Table 84.

A port pin can be put into MCU I/O mode by writing a '0' to the corresponding bit in the 
Control Register. The MCU I/O direction may be changed by writing to the corresponding bit 
in the Direction Register, or by the output enable product term. See Section 24.6: Peripheral 
I/O mode. When the pin is configured as an output, the content of the Data Out Register 
drives the pin. When configured as an input, the MCU can read the port input through the 
Data In buffer. See Figure 61.

Ports C and D do not have Control Registers, and are in MCU I/O mode by default. They can 
be used for PLD I/O if equations are written for them in PSDabel.

24.4 PLD I/O mode
The PLD I/O mode uses a port as an input to the CPLD’s Input Macrocells (IMC), and/or as 
an output from the CPLD’s Output Macrocells (OMC). The output can be tri-stated with a 
control signal. This output enable control signal can be defined by a product term from the 
PLD, or by resetting the corresponding bit in the Direction Register to '0.' The corresponding 
bit in the Direction Register must not be set to '1' if the pin is defined for a PLD input signal in 
PSDsoft. The PLD I/O mode is specified in PSDsoft by declaring the port pins, and then 
writing an equation assigning the PLD I/O to a port.

24.5 Address Out mode
Address Out mode can be used to drive latched MCU addresses on to the port pins. These 
port pins can, in turn, drive external devices. Either the output enable or the corresponding 
bits of both the Direction Register and Control Register must be set to a '1' for pins to use 
Address Out mode. This must be done by the MCU at run-time. See Table 95 for the 
address output pin assignments on Ports A and B for various MCUs.

24.6 Peripheral I/O mode
Peripheral I/O mode can be used to interface with external peripherals. In this mode, all of 
Port A serves as a tri-state, bi-directional data buffer for the MCU. Peripheral I/O mode is 
enabled by setting Bit 7 of the VM Register to a '1.' Figure 62 shows how Port A acts as a bi-
directional buffer for the MCU data bus if Peripheral I/O mode is enabled. An equation for 
PSEL0 and/or PSEL1 must be written in PSDsoft. The buffer is tri-stated when PSEL0 or 
PSEL1 is low (not active). The PSEN signal should be “ANDed” in the PSEL equations to 
disable the buffer when PSEL resides in the data space.

24.7 JTAG in-system programming (ISP)
Port C is JTAG compliant, and can be used for In-System Programming (ISP). For more 
information on the JTAG Port, see Section 27: Programming in-circuit using the JTAG serial 
interface.
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Figure 64. Port C structure

Note: 1. ISP
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pins PD2 and PD1.
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25.2 PSD chip select input (CSI, PD2)
PD2 of Port D can be configured in PSDsoft Express as PSD Chip Select Input (CSI). When 
Low, the signal selects and enables the PSD module Flash memory, SRAM, and I/O blocks 
for READ or WRITE operations. A High on PSD Chip Select Input (CSI, PD2) disables the 
Flash memory, and SRAM, and reduces power consumption. However, the PLD and I/O 
signals remain operational when PSD Chip Select Input (CSI, PD2) is High.

25.3 Input clock
CLKIN (PD1) can be turned off, to the PLD to save AC power consumption. CLKIN (PD1) is 
an input to the PLD AND Array and the Output Macrocells (OMC).

During Power-down mode, or, if CLKIN (PD1) is not being used as part of the PLD logic 
equation, the clock should be disabled to save AC power. CLKIN (PD1) is disconnected from 
the PLD AND Array or the Macrocells block by setting Bits 4 or 5 to a '1' in PMMR0.

25.4 Input control signals
The PSD module provides the option to turn off the MCU signals (WR, RD, PSEN, and 
Address Strobe (ALE)) to the PLD to save AC power consumption. These control signals 
are inputs to the PLD AND Array. During Power-down mode, or, if any of them are not being 
used as part of the PLD logic equation, these control signals should be disabled to save AC 
power. They are disconnected from the PLD AND Array by setting Bits 2, 3, 4, 5, and 6 to a 
'1' in PMMR2.

         

Table 103. Power management mode registers (PMMR0)

Bit 0 X 0 Not used, and should be set to zero.

Bit 1 APD Enable
0 = off Automatic Power-down (APD) is disabled.

1 = on Automatic Power-down (APD) is enabled.

Bit 2 X 0 Not used, and should be set to zero.

Bit 3 PLD Turbo

0 = on PLD Turbo mode is on

1 = off
PLD Turbo mode is off, saving power.

UPSD325xx devices operate at 5MHz below the maximum rated 
clock frequency

Bit 4
PLD Array 
clk

0 = on
CLKIN (PD1) input to the PLD AND Array is connected. Every 
change of CLKIN (PD1) Powers-up the PLD when Turbo Bit is '0.'

1 = off
CLKIN (PD1) input to PLD AND Array is disconnected, saving 
power.

Bit 5
PLD MCell 
clk

0 = on CLKIN (PD1) input to the PLD macrocells is connected.

1 = off
CLKIN (PD1) input to PLD macrocells is disconnected, saving 
power.

Bit 6 X 0 Not used, and should be set to zero.

Bit 7 X 0 Not used, and should be set to zero.
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scan the status out serially using the standard JTAG channel. See Application Note 
AN1153.

TERR indicates if an error has occurred when erasing a sector or programming a byte in 
Flash memory. This signal goes Low (active) when an Error condition occurs, and stays Low 
until an “ISC_CLEAR” command is executed or a chip Reset (RESET) pulse is received 
after an “ISC_DISABLE” command.

TSTAT behaves the same as Ready/Busy described in Section 22.2.1: Ready/Busy (PC3). 
TSTAT is High when the PSD module device is in READ mode (primary and secondary 
Flash memory contents can be read). TSTAT is Low when Flash memory Program or Erase 
cycles are in progress, and also when data is being written to the secondary Flash memory.

TSTAT and TERR can be configured as open-drain type signals during an “ISC_ENABLE” 
command.

27.3 Security and Flash memory protection
When the Security Bit is set, the device cannot be read on a Device Programmer or through 
the JTAG Port. When using the JTAG Port, only a Full Chip Erase command is allowed.

All other Program, Erase and Verify commands are blocked. Full Chip Erase returns the part 
to a non-secured blank state. The Security Bit can be set in PSDsoft Express Configuration.

All primary and secondary Flash memory sectors can individually be sector protected 
against erasures. The sector protect bits can be set in PSDsoft Express Configuration.
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31 EMC characteristics

Susceptibility test are performed on a sample basis during product characterization.

31.1 Functional EMS (electromagnetic susceptibility)
Based on a simple running application on the product (toggling 2 LEDs through I/O ports), 
the product is stressed by two electromagnetic events until a failure occurs (indicated by the 
LEDs).

31.1.1 ESD

Electro-Static Discharge (positive and negative) is applied on all pins of the device until a 
functional disturbance occurs. This test conforms with the IEC 1000-4-2 Standard.

31.1.2 FTB

A burst of Fast Transient voltage (positive and negative) is applied to VDD and VSS through a 
100pF capacitor, until a functional disturbance occurs. This test conforms with the IEC 
1000-4-2 Standard.

A device reset allows normal operations to be resumed. The test results are given in 
Table 110, based on the EMS levels and classes defined in Application Note AN1709.

31.2 Designing hardened software to avoid noise problems
EMC characterization and optimization are performed at component level with a typical 
application environment and simplified MCU software. It should be noted that good EMC 
performance is highly dependent on the user application and the software in particular.

Therefore, it is recommended that the user applies EMC software optimization and 
prequalification tests in relation with the EMC level requested for the user’s application.

31.2.1 Software recommendations

The software flowchart must include the management of ‘runaway’ conditions, such as:

● Corrupted program counter

● Unexpected reset

● Critical data corruption (e.g., control registers)

31.2.2 Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be 
reproduced by manually forcing a low state on the RESET pin or the oscillator pins for 1 
second.

To complete these trials, ESD stress can be applied directly on the device over the range of 
specification values. When unexpected behavior is detected, the software can be hardened 
to prevent unrecoverable errors occurring (see Application Note AN1015).
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32 DC and AC parameters

This section summarizes the operating and measurement conditions, and the DC and AC 
characteristics of the device. The parameters in the DC and AC Characteristic tables that 
follow are derived from tests performed under the Measurement Conditions summarized in 
the relevant tables. Designers should check that the operating conditions in their circuit 
match the measurement conditions when relying on the quoted parameters.

         

         

         

1. Example: tAVLX = Time from Address Valid to ALE Invalid.

Table 113. Operating conditions (5 V devices)

Symbol Parameter Min. Max. Unit

VCC Supply voltage 4.5 5.5 V

TA

Ambient operating temperature (industrial) –40 85 °C

Ambient operating temperature (commercial) 0 70 °C

Table 114. Operating conditions (3 V devices)

Symbol Parameter Min. Max. Unit

VCC Supply voltage 3.0 3.6 V

TA

Ambient operating temperature (industrial) –40 85 °C

Ambient operating temperature (commercial) 0 70 °C

Table 115. AC signal letters for timing

A Address

C Clock

D Input Data

I Instruction

L ALE

N RESET Input or Output

P PSEN signal

Q Output Data 

R RD signal

W WR signal

M Output Macrocell
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Figure 82. Peripheral I/O Write timing

          

1. Data stable on Port 0 pins to data on Port A.

          

1. Data stable on Port 0 pins to data on Port A.

Figure 83. Reset (RESET) timing

Table 139. Port A peripheral data mode Write timing (5 V devices)

Symbol Parameter Conditions Min. Max. Unit

tWLQV–PA WR to Data Propagation Delay 25 ns

tDVQV–PA Data to Port A Data Propagation Delay (Note 1) 22 ns

tWHQZ–PA WR Invalid to Port A Tri-state 20 ns

Table 140. Port A peripheral data mode Write timing (3 V devices) 

Symbol Parameter Conditions Min. Max. Unit

tWLQV–PA WR to data propagation delay 42 ns

tDVQV–PA Data to Port A data propagation delay (Note 1) 38 ns

tWHQZ–PA WR invalid to Port A tri-state 33 ns

tDVQV (PA)

tWLQV    (PA) tWHQZ (PA)

ADDRESS DATA OUTA /D BUS

WR

PORT A
DATA OUT

ALE

AI06611

tNLNH-PO tOPR

AI02866b

RESET

tNLNH
tNLNH-A tOPR

VCC
VCC(min)

Power-On Reset Warm Reset


