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2.10 Logical instructions
Table 5 lists logical instructions for UPSD321xx devices. The instructions that perform 
Boolean operations (AND, OR, Exclusive OR, NOT) on bytes perform the operation on a bit-
by-bit basis. That is, if the Accumulator contains 00110101B and byte contains 01010011B, 
then:

ANL A, <byte>

will leave the Accumulator holding 00010001B.

The addressing modes that can be used to access the <byte> operand are listed in Table 5.

The ANL A, <byte> instruction may take any of the forms:

ANL A,7FH(direct addressing)

ANL A, @R1 (indirect addressing)

ANL A,R6 (register addressing)

ANL A,#53H (immediate constant)

Note: Boolean operations can be performed on any byte in the internal Data Memory space 
without going through the Accumulator. The XRL <byte>, #data instruction, for example, 
offers a quick and easy way to invert port bits, as in:

XRL P1, #0FFH.

If the operation is in response to an interrupt, not using the Accumulator saves the time and 
effort to push it onto the stack in the service routine.

The Rotate instructions (RL A, RLC A, etc.) shift the Accumulator 1 bit to the left or right. For 
a left rotation, the MSB rolls into the LSB position. For a right rotation, the LSB rolls into the 
MSB position.

The SWAP A instruction interchanges the high and low nibbles within the Accumulator. This 
is a useful operation in BCD manipulations. For example, if the Accumulator contains a 
binary number which is known to be less than 100, it can be quickly converted to BCD by 
the following code:

MOVE B,#10

DIV AB

SWAP A

ADD A,B

Dividing the number by 10 leaves the tens digit in the low nibble of the Accumulator, and the 
ones digit in the B register. The SWAP and ADD instructions move the tens digit to the high 
nibble of the Accumulator, and the ones digit to the low nibble.

         

Table 5. Logical instructions

Mnemonic Operation
Addressing modes

Dir. Ind. Reg. Imm.

ANL A,<byte> A = A .AND. <byte> X X X X

ANL <byte>,A A = <byte> .AND. A X

ANL <byte>,#data A = <byte> .AND. #data X

ORL A,<byte> A = A .OR. <byte> X X X X
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1. Register can be bit addressing

         

88 TCON(1) TMOD TL0 TL1 TH0 TH1 8F

80 P0(1) SP DPL DPH PCON 87

Table 15. SFR memory map (continued)

Table 16. List of all SFRs

S
F

R
A

d
d

r

Reg Name
Bit Register Name

R
es

et
V

al
u

e

Comments
7 6 5 4 3 2 1 0

80 P0 FF Port 0 

81 SP 07 Stack Ptr

82 DPL 00 Data Ptr Low

83 DPH 00 Data Ptr High

87 PCON SMOD SMOD1 LVREN ADSFINT RCLK1 TCLK1 PD IDLE 00 Power Ctrl

88 TCON TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0 00
Timer / Cntr 

Control

89 TMOD Gate C/T M1 M0 Gate C/T M1 M0 00
Timer / Cntr 

mode Control

8A TL0 00 Timer 0 Low

8B TL1 00 Timer 1 Low

8C TH0 00 Timer 0 High

8D TH1 00 Timer 1 High

90 P1 FF Port 1

91 P1SFS P1S7 P1S6 P1S5 P1S4 00
Port 1 Select 

Register

93 P3SFS P3S7 P3S6 00
Port 3 Select 

Register

94 P4SFS P4S7 P4S6 P4S5 P4S4 P4S3 P4S2 P4S1 P4S0 00
Port 4 Select 

Register

95 ASCL 00
8-bit 

Prescaler for 
ADC clock

96 ADAT ADAT7 ADAT6 ADAT5 ADAT4 ADAT3 ADAT2 ADAT1 ADAT0 00
ADC Data 
Register

97 ACON ADEN ADS1 ADS0 ADST ADSF 00
ADC Control 

Register

98 SCON SM0 SM1 SM2 REN TB8 RB8 TI RI 00
Serial Control 

Register

99 SBUF 00 Serial Buffer

9A SCON2 SM0 SM1 SM2 REN TB8 RB8 TI RI 00
2nd UART 

Ctrl Register

9B SBUF2 00
2nd UART 

Serial Buffer

A0 P2 FF Port 2
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5.5 External Int1 interrupt
● The INT1 can be either level active or transition active depending on Bit IT1 in register 

TCON. The flag that actually generates this interrupt is Bit IE1 in TCON.

● When an external interrupt is generated, the corresponding request flag is cleared by 
the hardware when the service routine is vectored to only if the interrupt was transition 
activated.

● If the interrupt was level activated then the interrupt request flag remains set until the 
requested interrupt is actually generated. Then it has to deactivate the request before 
the interrupt service routine is completed, or else another interrupt will be generated.

● The ADC can take over the External INT1 to generate an interrupt on conversion being 
completed

5.6 USB interrupt
● The USB interrupt is generated when endpoint0 has transmitted a packet or received a 

packet, when Endpoint1 or Endpoint2 has transmitted a packet, when the suspend or 
resume state is detected and every EOP received.

● When the USB interrupt is generated, the corresponding request flag must be cleared 
by software. The interrupt service routine will have to check the various USB registers 
to determine the source and clear the corresponding flag.

● Please see the dedicated interrupt control registers for the USB peripheral for more 
information.

5.7 USART interrupt
● The USART Interrupt is generated by RI (receive interrupt) OR TI (transmit interrupt).

● When the USART Interrupt is generated, the corresponding request flag must be 
cleared by software. The interrupt service routine will have to check the various USART 
registers to determine the source and clear the corresponding flag.

● Both USART’s are identical, except for the additional interrupt controls in the Bit 4 of the 
additional interrupt control registers (A7h, B7h)
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1. See the T2CON register for details of the flag description

6.4 Idle mode
The instruction that sets PCON.0 is the last instruction executed in the normal operating 
mode before Idle mode is activated. Once in the Idle mode, the CPU status is preserved in 
its entirety: Stack pointer, Program counter, Program status word, Accumulator, RAM and All 
other registers maintain their data during Idle mode.

There are three ways to terminate the Idle mode.

1. Activation of any enabled interrupt will cause PCON.0 to be cleared by hardware 
terminating Idle mode. The interrupt is serviced, and following return from interrupt 
instruction RETI, the next instruction to be executed will be the one which follows the 
instruction that wrote a logic '1' to PCON.0.

2. External hardware reset: the hardware reset is required to be active for two machine 
cycle to complete the RESET operation.

3. Internal reset: the microcontroller restarts after 3 machine cycles in all cases.

6.5 Power-down mode
The instruction that sets PCON.1 is the last executed prior to going into the Power-down 
mode. Once in Power-down mode, the oscillator is stopped. The contents of the on-chip 
RAM and the Special Function Register are preserved.

The Power-down mode can be terminated by an external RESET.

Table 27. Description of the PCON bits

Bit Symbol Function

7 SMOD Double baud data rate bit UART

6 SMOD1 Double baud data rate bit 2nd UART

5 LVREN LVR disable bit (active High)

4 ADSFINT Enable ADC Interrupt

3 RCLK1(1) Received clock flag (UART 2)

2 TCLK1(1) Transmit clock flag (UART 2)

1 PD Activate Power-down mode (High enable)

0 IDL Activate Idle mode (High enable)
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7 I/O ports (MCU module)

The MCU module has five ports: Port 0, Port 1, Port 2, Port 3, and Port 4. (Refer to the PSD 
module section on I/O ports A,B,C and D). Ports P0 and P2 are dedicated for the external 
address and data bus and is not available in the 52-pin package devices.

Port 1- Port 3 are the same as in the standard 8032 microcontrollers, with the exception of 
the additional special peripheral functions. All ports are bi-directional. Pins of which the 
alternative function is not used may be used as normal bi-directional I/O.

The use of Port 1-Port 4 pins as alternative functions are carried out automatically by the 
UPSD321xx devices provided the associated SFR Bit is set HIGH. 

The following SFR registers (Table 29, Table 30, and Table 31) are used to control the 
mapping of alternate functions onto the I/O port bits. Port 1 alternate functions are 
controlled using the P1SFS register, except for Timer 2 and the 2nd UART which are 
enabled by their configuration registers. P1.0 to P1.3 are default to GPIO after reset.

Port 3 pins 6 and 7 have been modified from the standard 8032. These pins that were used 
for READ and WRITE control signals are now GPIO or I2C bus pins. The READ and WRITE 
pins are assigned to dedicated pins. 

Port 3 (I2C) and Port 4 alternate functions are controlled using the P3SFS and P4SFS 
Special Function Selection registers. After a reset, the I/O pins default to GPIO. The 
alternate function is enabled if the corresponding bit in the PXSFS register is set to '1.' Other 
Port 3 alternative functions (UART, Interrupt, and Timer/Counter) are enabled by their 
configuration register and do not require setting of the bits in P3SFS.

          

         

Table 28. I/O port functions

Port name Main function Alternate 

Port 1 GPIO

Timer 2 - Bits 0,1

2nd UART - Bits 2,3

ADC - Bits 4..7

Port 3 GPIO

UART - Bits 0,1

Interrupt - Bits 2,3
Timers - Bits 4,5 

I2C - Bits 6,7 

Port 4 GPIO PWM - Bits 3..7

USB +/- USB +/- Only

Table 29. P1SFS (91h) 

7 6 5 4 3 2 1 0

0=Port 1.7

1=ACH3

0=Port 1.6

1=ACH2

0=Port 1.5

1=ACH1

0=Port 1.4

1=ACH0
Bits are reserved Bits are reserved
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Figure 17. Port type and description (Part 2)
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Symbol Circuit Function 
In/ 
Out 

PORT1 <3:0>, 
 PORT3, 

 PORT4<7:3,1:0> 

PORT2 

I/O 

 PORT4.2 

 Bidirectional I/O port with  
  internal pull-ups 

 Schmitt input 
 CMOS compatible interface 

 Bidirectional I/O port with internal 
  pull-ups 

 Schmitt input. 
 TTL compatible interface 

PORT1 < 7:4 > I/O  Bidirectional I/O port with  
  internal pull-ups 

 Schmitt input 

 CMOS compatible interface 
 Analog input option 

I/O 

an_enb

USB–, USB+ 
 Bidirectional I/O port  
 Schmitt input 
TTL compatible interface 

I/O 

+

– 




