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2.6 XRAM-PSD
The 2 Kbytes of XRAM-PSD resides in the PSD module and can be mapped to any address 
space through the DPLD (Decoding PLD) as defined by the user in PSDsoft Development 
tool. 

2.7 SFR
The SFRs can only be addressed directly in the address range from 80h to FFh. Table 15 
gives an overview of the Special Function Registers. Sixteen address in the SFRs space are 
both-byte and bit-addressable. The bit-addressable SFRs are those whose address ends in 
0h and 8h. The bit addresses in this area are 80h to FFh.

         

Table 3. RAM address

Byte address
(in hexadecimal)

Byte address
(in decimal)

¯ ¯

FFh 255

30h 48

MSB Bit address (hex) LSB

2Fh 7F 7E 7D 7C 7B 7A 79 78 47

2Eh 77 76 75 74 73 72 71 70 46

2Dh 6F 6E 6D 6C 6B 6A 69 68 45

2Ch 67 66 65 64 63 62 61 60 44

2Bh 5F 5E 5D 5C 5B 5A 59 58 43

2Ah 57 56 55 54 53 52 51 50 42

29h 4F 4E 4D 4C 4B 4A 49 48 41

28h 47 46 45 44 43 42 41 40 40

27h 3F 3E 3D 3C 3B 3A 39 38 39

26h 37 36 35 34 33 32 31 30 38

25h 2F 2E 2D 2C 2B 2A 29 28 37

24h 27 26 25 24 23 22 21 20 36

23h 1F 1E 1D 1C 1B 1A 19 18 35

22h 17 16 15 14 13 12 11 10 34

21h 0F 0E 0D 0C 0B 0A 09 08 33

20h 07 06 05 04 03 02 01 00 32

1Fh
Register bank 3

31

18h 24

17h
Register bank 2

23

10h 16

0Fh
Register bank 1

15

08h 8

07h
Register bank 0

7

00h 0
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2.8.3 Register addressing

The register banks, containing registers R0 through R7, can be accessed by certain 
instructions which carry a 3-bit register specification within the opcode of the instruction. 
Instructions that access the registers this way are code efficient, since this mode eliminates 
an address byte. When the instruction is executed, one of four banks is selected at 
execution time by the two bank select bits in the PSW.

Example:

mov PSW, #0001000B ; select Bank0

mov A, #30H

mov R1, A

2.8.4 Register-specific addressing

Some instructions are specific to a certain register. For example, some instructions always 
operate on the Accumulator, or Data Pointer, etc., so no address byte is needed to point it. 
The opcode itself does that.

2.8.5 Immediate constants addressing

The value of a constant can follow the opcode in Program memory. 

Example:

mov A, #10H.

2.8.6 Indexed addressing

Only Program memory can be accessed with indexed addressing, and it can only be read. 
This addressing mode is intended for reading look-up tables in Program memory. A 16-bit 
base register (either DPTR or PC) points to the base of the table, and the Accumulator is set 
up with the table entry number. The address of the table entry in Program memory is formed 
by adding the Accumulator data to the base pointer.

Example:

movc A, @A+DPTR 

Figure 12. Indexed addressing
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12 Standard serial interface (UART)

The UPSD321xx 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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as data bits shift out to the right, zeros are clocked in from the left. When TB8 is at the out-
put position of the shift register, then the Stop bit is just to the left of TB8, and all positions to 
the left of that contain zeros. This condition flags the TX Control unit to do one last shift and 
then deactivate SEND and set TI. This occurs at the 11th divide-by 16 rollover after “WRITE 
to SUBF.”

Reception is initiated by a detected 1-to-0 transition at RxD. For this purpose RxD is 
sampled at a rate of 16 times whatever baud rate has been established. When a transition is 
detected, the divide-by-16 counter is immediately reset, and 1FFH is written to the input shift 
register.

At the 7th, 8th, and 9th counter states of each bit time, the bit detector samples the value of 
R-D. The value accepted is the value that was seen in at least 2 of the 3 samples. If the 
value accepted during the first bit time is not '0,' the receive circuits are reset and the unit 
goes back to looking for another 1-to-0 transition. If the Start bit proves valid, it is shifted into 
the input shift register, and reception of the rest of the frame will proceed.

As data bits come in from the right, '1s' shift out to the left. When the Start bit arrives at the 
left-most position in the shift register (which in Modes 2 and 3 is a 9-bit register), it flags the 
RX Control block to do one last shift, load SBUF and RB8, and set RI.

The signal to load SBUF and RB8, and to set RI, will be generated if, and only if, the 
following conditions are met at the time the final shift pulse is generated:

1. RI = 0, and

2. Either SM2 = 0, or the received 9th data bit = 1

If either of these conditions is not met, the received frame is irretrievably lost, and RI is not 
set. If both conditions are met, the received 9th data bit goes into RB8, and the first 8 data 
bits go into SBUF. One bit time later, whether the above conditions were met or not, the unit 
goes back to looking for a 1-to-0 transition at the RxD input.
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0 ADSF ADC Status bit:
0 : A/D conversion is in process

1 : A/D conversion is completed, not in process

Table 48. ADC clock input

MCU clock frequency Prescaler register value ADC clock

40MHz 2 6.7MHz

36MHz 2 6MHz

24MHz 1 6MHz

12MHz 0 6MHz

Table 47. Description of the ACON bits (continued)

Bit Symbol Function
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Figure 35. Four-channel 8-bit PWM block diagram

         

AI06647

8-bit PWM0-PWM3  
Comparators Registers  

8-bit PWM0-PWM3 
Comparators  

8 
8 

8-bit Counter  

x 4

8-bit PWM0-PWM3 
Data Registers  

8 x 4

Port4.3
Port4.4
Port4.5
Port4.6

Overflowclock

load

16-bit Prescaler 
Register  

(B2h,B1h) 

16 

16-bit Prescaler 
Counter fOSC/2

CPU rd/wr 

CPU rd/wr 

load

PWMCON bit5 (PWME)

PWMCON bit7 (PWML)

4

8
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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

AI07091
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15.3 Address register (SxADR: S1ADR, S2ADR)
This 8-bit register may be loaded with the 7-bit slave address to which the controller will 
respond when programmed as a slave receive/transmitter.

The Start/Stop Hold Time Detection and System Clock registers (Table 57 and Table 58) are 
included in the I2C unit to specify the start/stop detection time to work with the large range of 
MCU frequency values supported. For example, with a system clock of 40MHz.

         

1. SLA6 to SLA0: Own slave address.

         

         

Table 55. Data shift register (SxDAT: S1DAT, S2DAT)

7 6 5 4 3 2 1 0

SxDAT7 SxDAT6 SxDAT5 SxDAT4 SxDAT3 SxDAT2 SxDAT1 SxDAT0

Table 56. Address register (SxADR)

7 6 5 4 3 2 1 0

SLA6 SLA5 SLA4 SLA3 SLA2 SLA1 SLA0 —

Table 57. Start /Stop Hold Time Detection Register (S1SETUP, S2SETUP)

Address
Register 

Name
Reset 
Value

Note

SFR

D1h S1SETUP 00h
To control the start/stop hold time detection for the 
DDC module in Slave mode

D2h S2SETUP 00h
To control the start/stop hold time detection for the 
multi-master I²C module in Slave mode

Table 58. System clock of 40MHz

S1SETUP, 
S2SETUP 

Register Value

Number of 
Sample Clock 

(fOSC/2 -> 50ns)

Required 
Start/Stop Hold 

Time
Note

00h 1EA 50ns
When Bit 7 (enable bit) = 0, the number of 
sample clock is 1EA (ignore Bit 6 to Bit 0)

80h 1EA 50ns

81h 2EA 100ns

82h 3EA 150ns

... ... ...

8Bh 12EA 600ns
Fast mode I²C Start/Stop hold time 
specification

... ... ...

FFh 128EA 6000ns
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4 TXD0F R/W

Endpoint0 Data Transmit Flag.

This bit is set after the data stored in Endpoint 0 transmit 
buffers has been sent and an ACK handshake packet from the 
host is received. Once the next set of data is ready in the 
transmit buffers, software must clear this flag. To enable the 
next data packet transmission, TX0E must also be set. If 
TXD0F Bit is not cleared, a NAK handshake will be returned in 
the next IN transactions. RESET clears this bit.

3 RXD0F R/W

Endpoint0 Data Receive Flag.

This bit is set after the USB module has received a data 
packet and responded with ACK handshake packet. Software 
must clear this flag after all of the received data has been 
read. Software must also set RX0E Bit to one to enable the 
next data packet reception. If RXD0F Bit is not cleared, a NAK 
handshake will be returned in the next OUT transaction. 
RESET clears this bit.

2 TXD1F R/W

Endpoint1 / Endpoint2 Data Transmit Flag.
This bit is shared by Endpoints 1 and Endpoints 2. It is set 
after the data stored in the shared Endpoint 1/ Endpoint 2 
transmit buffer has been sent and an ACK handshake packet 
from the host is received. Once the next set of data is ready in 
the transmit buffers, software must clear this flag. To enable 
the next data packet transmission, TX1E must also be set. If 
TXD1F Bit is not cleared, a NAK handshake will be returned in 
the next IN transaction. RESET clears this bit.

1 EOPF R/W

End of Packet Flag.

This bit is set when a valid End of Packet sequence is 
detected on the D+ and D-line. Software must clear this flag. 
RESET clears this bit.

0 RESUMF R/W

Resume Flag.
This bit is set when USB bus activity is detected while the 
SUSPND Bit is set.
Software must clear this flag. RESET clears this bit.

Table 66. USB Endpoint0 transmit control register (UCON0: 0EAh)

7 6 5 4 3 2 1 0

TSEQ0 STALL0 TX0E RX0E TP0SIZ3 TP0SIZ2 TP0SIZ1 TP0SIZ0

Table 65. Description of the UISTA bits (continued)

Bit Symbol R/W Function
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Figure 61. Port D structure

23.13 External chip select
The CPLD also provides two External Chip Select (ECS1-ECS2) outputs on Port D pins that 
can be used to select external devices. Each External Chip Select (ECS1-ECS2) consists of 
one product term that can be configured active High or Low. The output enable of the pin is 
controlled by either the output enable product term or the Direction register. (See Figure 62.)
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Figure 63. APD unit

The PSD module has a Turbo Bit in PMMR0. This bit can be set to turn the Turbo mode off 
(the default is with Turbo mode turned on). While Turbo mode is off, the PLDs can achieve 
standby current when no PLD inputs are changing (zero DC current). Even when inputs do 
change, significant power can be saved at lower frequencies (AC current), compared to 
when Turbo mode is on. When the Turbo mode is on, there is a significant DC current 
component and the AC component is higher.

Automatic Power-down (APD) Unit and Power-down mode

The APD Unit, shown in Figure 63, puts the PSD module into Power-down mode by 
monitoring the activity of Address Strobe (ALE). If the APD Unit is enabled, as soon as 
activity on Address Strobe (ALE) stops, a four-bit counter starts counting. If Address Strobe 
(ALE/AS, PD0) remains inactive for fifteen clock periods of CLKIN (PD1), Power-down 
(PDN) goes High, and the PSD module enters Power-down mode, as discussed next.

Power-down mode

By default, if you enable the APD Unit, Power-down mode is automatically enabled. The 
device enters Power-down mode if Address Strobe (ALE) remains inactive for fifteen periods 
of CLKIN (PD1).

The following should be kept in mind when the PSD module is in Power-down mode:

● If Address Strobe (ALE) starts pulsing again, the PSD module returns to normal 
Operating mode. The PSD module also returns to normal Operating mode if either PSD 
Chip Select Input (CSI, PD2) is Low or the RESET input is High.

● The MCU address/data bus is blocked from all memory and PLDs.

● Various signals can be blocked (prior to Power-down mode) from entering the PLDs by 
setting the appropriate bits in the PMMR registers. The blocked signals include MCU 
control signals and the common CLKIN (PD1).

Note: Blocking CLKIN (PD1) from the PLDs does not block CLKIN (PD1) from the APD Unit.

● All memories enter Standby mode and are drawing standby current. However, the PLD 
and I/O ports blocks do not go into Standby mode because you don’t want to have to 
wait for the logic and I/O to “wake-up” before their outputs can change. See Table 99 for 
Power-down mode effects on PSD module ports.

● Typical standby current is of the order of microamperes. These standby current values 
assume that there are no transitions on any PLD input.
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25 RESET timing and device status at reset

Upon Power-up, the PSD module requires a Reset (RESET) pulse of duration tNLNH-PO after 
VCC is steady. During this period, the device loads internal configurations, clears some of 
the registers and sets the Flash memory into operating mode. After the rising edge of Reset 
(RESET), the PSD module remains in the Reset mode for an additional period, tOPR, before 
the first memory access is allowed.

The Flash memory is reset to the READ mode upon Power-up. Sector Select (FS0-FS3 and 
CSBOOT0-CSBOOT1) must all be Low, WRITE Strobe (WR, CNTL0) High, during Power-
on RESET for maximum security of the data contents and to remove the possibility of a byte 
being written on the first edge of WRITE Strobe (WR). Any Flash memory WRITE cycle 
initiation is prevented automatically when VCC is below VLKO.

25.1 Warm RESET
Once the device is up and running, the PSD module can be reset with a pulse of a much 
shorter duration, tNLNH. The same tOPR period is needed before the device is operational 
after a Warm RESET. Figure 65 shows the timing of the Power-up and Warm RESET.

25.2 I/O pin, register and PLD status at RESET
Table 103 shows the I/O pin, register and PLD status during Power-on RESET, Warm 
RESET, and Power-down mode. PLD outputs are always valid during Warm RESET, and 
they are valid in Power-on RESET once the internal Configuration bits are loaded. This 
loading is completed typically long before the VCC ramps up to operating level. Once the 
PLD is active, the state of the outputs are determined by the PLD equations.

Figure 65. Reset (RESET) timing

tNLNH-PO tOPR

AI02866b
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26 Programming in-circuit using the JTAG serial 
interface

The JTAG Serial Interface pins (TMS, TCK, TDI, and TDO) are dedicated pins on Port C 
(see Table 104). All memory blocks (primary and secondary Flash memory), PLD logic, and 
PSD module Configuration Register Bits may be programmed through the JTAG Serial 
Interface block. A blank device can be mounted on a printed circuit board and programmed 
using JTAG.

The standard JTAG signals (IEEE 1149.1) are TMS, TCK, TDI, and TDO. Two additional 
signals, TSTAT and TERR, are optional JTAG extensions used to speed up Program and 
Erase cycles.

By default, on a blank device (as shipped from the factory or after erasure), four pins on Port 
C are the basic JTAG signals TMS, TCK, TDI, and TDO.

26.1 Standard JTAG Signals
At power-up, the standard JTAG pins are inputs, waiting for a JTAG serial command from an 
external JTAG controller device (such as FlashLINK or Automated Test Equipment). When 
the enabling command is received, TDO becomes an output and the JTAG channel is fully 
functional. The same command that enables the JTAG channel may optionally enable the 
two additional JTAG signals, TSTAT and TERR.

The RESET input to the uPS3200 should be active during JTAG programming. The active 
RESET puts the MCU module into RESET mode while the PSD module is being 
programmed. See Application Note AN1153 for more details on JTAG In-System 
Programming (ISP).

UPSD321xx devices support JTAG In-System-Configuration (ISC) commands, but not 
Boundary Scan. The PSDsoft Express software tool and FlashLINK JTAG programming 
cable implement the JTAG In-System-Configuration (ISC) commands.

         

26.2 JTAG extensions
TSTAT and TERR are two JTAG extension signals enabled by an “ISC_ENABLE” command 
received over the four standard JTAG signals (TMS, TCK, TDI, and TDO). They are used to 
speed Program and Erase cycles by indicating status on uPDS signals instead of having to 

Table 104. JTAG port signals

Port C Pin JTAG Signals Description

PC0 TMS Mode Select

PC1 TCK Clock

PC3 TSTAT Status (optional)

PC4 TERR Error Flag (optional)

PC5 TDI Serial Data In

PC6 TDO Serial Data Out
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Calculation (using typical values)

ICC total

= ICC(MCUactive) x %MCUactive + ICC(PSDactive) x %PSDactive + IPD(pwrdown) x 
%pwrdown

ICC(MCUactive) = 20mA

IPD(pwrdown) = 250µA

ICC(PSDactive) = ICC(ac) + ICC(dc)

= %flash x 2.5mA/MHz x Freq ALE

+ %SRAM x 1.5mA/MHz x Freq 
ALE

+ % PLD x (from graph using 
Freq PLD)

= 0.8 x 2.5mA/MHz x 2MHz + 0.15 x 
1.5mA/MHz x 2MHz + 24mA

= (4 + 0.45 + 24) mA

= 28.45mA

ICC total = 20mA x 40% + 28.45mA x 40% + 250µA x 60%

= 8mA + 11.38mA + 150µA

= 19.53mA

This is the operating power with no Flash memory Erase or Program cycles in progress. Calculation 
is based on all I/O pins being disconnected and IOUT = 0mA.

Table 105. PSD module example, typ. power calculation at VCC = 5.0 V (Turbo mode 
off) (continued)

Conditions
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Figure 69. External program memory Read cycle

          

1. Conditions (in addition to those in Table 110, VCC = 4.5 to 5.5 V): VSS = 0 V; CL for Port 0, ALE and PSEN 
output is 100 pF; CL for other outputs is 80 pF

2. Interfacing the UPSD321xx devices to devices with float times up to 20 ns is permissible. This limited bus 
contention does not cause any damage to Port 0 drivers.

Table 117. External program memory AC characteristics (with the 5 V MCU module)

Symbol Parameter(1)
40 MHz oscillator

Variable oscillator
1/tCLCL = 24 to 40 MHz Unit

Min. Max. Min. Max.

tLHLL ALE pulse width 35 2 tCLCL – 15 ns

tAVLL Address set-up to ALE 10 tCLCL – 15 ns

tLLAX Address hold after ALE 10 tCLCL – 15 ns

tLLIV ALE Low to valid instruction in 55 4 tCLCL – 45 ns

tLLPL ALE to PSEN 10 tCLCL – 15 ns

tPLPH PSEN pulse width 60 3 tCLCL – 15 ns

tPLIV PSEN to valid instruction in 30 3 tCLCL – 45 ns

tPXIX
Input instruction hold after 
PSEN

0 0 ns

tPXIZ
(2) Input instruction float after 

PSEN
15 tCLCL – 10 ns

tPXAV
(2) Address valid after PSEN 20 tCLCL – 5 ns

tAVIV Address to valid instruction in 70 5 tCLCL – 55 ns

tAZPL Address float to PSEN –5 –5 ns

tAVLL tPLPH 

tPXIZ 

tAVIV

PSEN

PORT 2

PORT 0

AI06848

tLHLL

ALE

tLLPL

A0-A7

tLLAX

tAZPL

tLLIV

tPLIV

A0-A7

tPXAV 

tPXIX

A8-A11

INSTR
IN

A8-A11
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1. Conditions (in addition to those in Table 111, VCC = 3.0 to 3.6 V): VSS = 0 V; CL for Port 0, ALE and PSEN 
output is 100 pF, for 5 V devices, and 50 pF for 3 V devices; CL for other outputs is 80 pF, for 5 V devices, 
and 50 pF for 3 V devices)

Figure 70. External data memory Read cycle

Figure 71. External data memory Write cycle

Table 120. External clock drive (with the 3 V MCU module) 

Symbol Parameter(1)
24 MHz oscillator

Variable oscillator 1/tCLCL 
= 8 to 24 MHz Unit

Min. Max. Min. Max.

tRLRH Oscillator period 41.7 125 ns

tWLWH High time 12 tCLCL – tCLCX ns

tLLAX2 Low time 12 tCLCL – tCLCX ns

tRHDX Rise time 12 ns

tRHDX Fall time 12 ns

PORT 2

PORT 0

ALE

RD

PSEN

P2.0 to P2.3 or A8-A11 from DPH A8-A11 from PCH

tAVDV

tRLDV

tLLWL tRLRH

tAVLL

tLLDV

tLHLL

tRLAZ

DATA IN A0-A7 from PCL INSTR INA0-A7 from
RI or DPL

tLLAX2

tAVWL

tRHDZ

tWHLH

AI07088

tRHDX

PORT 2

PORT 0

ALE

WR

PSEN

P2.0 to P2.3 or A8-A11 from DPH A8-A11 from PCH

tQVWX

tLLWL tWLWH

tAVLL

tLHLL

tQVWH

DATA OUT A0-A7 from PCL INSTR INA0-A7 from
RI or DPL

tLLAX

tAVWL

tWHQX

tWHLH

AI07089
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1. Conditions (in addition to those in Table 110, VCC = 4.5 to 5.5 V): VSS = 0 V; CL for Port 0, ALE and PSEN 
output is 100 pF; CL for other outputs is 80 pF

Table 121. External data memory AC characteristics (with the 5 V MCU module)

Symbol Parameter(1)
40 MHz oscillator

Variable oscillator
1/tCLCL = 24 to 40 MHz Unit

Min. Max. Min. Max.

tRLRH RD pulse width 120 6 tCLCL – 30 ns

tWLWH WR pulse width 120 6 tCLCL – 30 ns

tLLAX2 Address hold after ALE 10 tCLCL – 15 ns

tRHDX RD to valid data in 75 5 tCLCL – 50 ns

tRHDX Data hold after RD 0 0 ns

tRHDZ Data float after RD 38 2 tCLCL – 12 ns

tLLDV ALE to valid data in 150 8 tCLCL – 50 ns

tAVDV Address to valid data in 150 9 tCLCL – 75 ns

tLLWL ALE to WR or RD 60 90 3 tCLCL – 15 tCLCL + 15 ns

tAVWL Address valid to WR or RD 70 4 tCLCL – 30 ns

tWHLH WR or RD High to ALE High 10 40 tCLCL – 15 tCLCL + 15 ns

tQVWX Data valid to WR transition 5 tCLCL – 20 ns

tQVWH Data set-up before WR 125 7 tCLCL – 50 ns

tWHQX Data hold after WR 5 tCLCL – 20 ns

tRLAZ Address float after RD 0 0 ns
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1. Programmed to all zero before erase.

2. The polling status, DQ7, is valid tQ7VQV time units before the data byte, DQ0-DQ7, is valid for reading.

         

1. Programmed to all zero before erase.

2. The polling status, DQ7, is valid tQ7VQV time units before the data byte, DQ0-DQ7, is valid for reading.

Table 132. Program, Write and Erase times (5 V devices)

Symbol Parameter Min. Typ. Max. Unit

Flash Program 8.5 s

Flash Bulk Erase(1) (pre-programmed) 3 30 s

Flash Bulk Erase (not pre-programmed) 5 s

tWHQV3 Sector Erase (pre-programmed) 1 30 s

tWHQV2 Sector Erase (not pre-programmed) 2.2 s

tWHQV1 Byte Program 14 150 µs

Program / Erase Cycles (per Sector) 100,000 cycles

tWHWLO Sector Erase Time-Out 100 µs

tQ7VQV
DQ7 Valid to Output (DQ7-DQ0) Valid (Data 
Polling)(2) 30 ns

Table 133. Program, Write and Erase times (3 V devices)

Symbol Parameter Min. Typ. Max. Unit

Flash Program 8.5 s

Flash Bulk Erase(1) (pre-programmed) 3 30 s

Flash Bulk Erase (not pre-programmed) 5 s

tWHQV3 Sector Erase (pre-programmed) 1 30 s

tWHQV2 Sector Erase (not pre-programmed) 2.2 s

tWHQV1 Byte Program 14 150 µs

Program / Erase Cycles (per Sector) 100,000 cycles

tWHWLO Sector Erase Time-Out 100 µs

tQ7VQV
DQ7 Valid to Output (DQ7-DQ0) Valid (Data 
Polling)(2) 30 ns



DC and AC parameters UPSD3212A, UPSD3212C, UPSD3212CV

174/181   

          

1. For non-PLD Programming, Erase or in ISC By-pass mode.

2. For Program or Erase PLD only.

          

1. For non-PLD Programming, Erase or in ISC By-pass mode.

2. For Program or Erase PLD only.

Figure 81. MCU module AC measurement I/O waveform

1. AC inputs during testing are driven at VCC–0.5 V for a logic '1,' and 0.45 V for a logic '0.'

2. Timing measurements are made at VIH(min) for a logic '1,' and VIL(max) for a logic '0'.

Table 140. ISC timing (5 V devices)

Symbol Parameter Conditions Min. Max. Unit

tISCCF Clock (TCK, PC1) frequency (except for PLD) (Note 1) 20 MHz

tISCCH Clock (TCK, PC1) high time (except for PLD) (Note 1) 23 ns

tISCCL Clock (TCK, PC1) low time (except for PLD) (Note 1) 23 ns

tISCCFP Clock (TCK, PC1) frequency (PLD only) (Note 2) 2 MHz

tISCCHP Clock (TCK, PC1) high time (PLD only) (Note 2) 240 ns

tISCCLP Clock (TCK, PC1) low time (PLD only) (Note 2) 240 ns

tISCPSU ISC port set-up time 7 ns

tISCPH ISC port hold-up time 5 ns

tISCPCO ISC port clock to output 21 ns

tISCPZV ISC port high-impedance to valid output 21 ns

tISCPVZ ISC port valid output to high-impedance 21 ns

Table 141. ISC timing (3 V devices)

Symbol Parameter Conditions Min. Max. Unit

tISCCF Clock (TCK, PC1) frequency (except for PLD) (Note 1) 12 MHz

tISCCH Clock (TCK, PC1) high time (except for PLD) (Note 1) 40 ns

tISCCL Clock (TCK, PC1) low time (except for PLD) (Note 1) 40 ns

tISCCFP Clock (TCK, PC1) frequency (PLD only) (Note 2) 2 MHz

tISCCHP Clock (TCK, PC1) high time (PLD only) (Note 2) 240 ns

tISCCLP Clock (TCK, PC1) low time (PLD only) (Note 2) 240 ns

tISCPSU ISC port set-up time 12 ns

tISCPH ISC port hold-up time 5 ns

tISCPCO ISC port clock to output 30 ns

tISCPZV ISC port high-impedance to valid output 30 ns

tISCPVZ ISC port valid output to high-impedance 30 ns

AI06650

VCC – 0.5V

0.45V

Test Points
0.2 VCC – 0.1V

0.2 VCC + 0.9V
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34 Revision history

         

Table 146. Document revision history

Date Revision Changes

18-Dec-2002 1.0 First Issue

04-Mar-03 1.1

Updates: port information (Table 30); interface information (Figure 30, 
Table 44); remove programming guide; PSD module information 
(Table 82); PLD information (Figure 55); electrical characteristics 
(Table 114, 115, 131, 132) 

02-Sep-03 1.2 Update references for Product Catalog 

03-Feb-04 2.0 Reformatted; correct package dimensions (Table 145) 

02-July-04 3.0
Reformatted; add EMC characteristics information (Table 106, 107, 
108)

04-Nov-04 4.0
Updates per requested data brief changes (Figure 3, 4; Table 1, 2, 
113)

03-Dec-04 5.0
Add USB feature to document (Figure 2, 3, 4, 15, 16, 18, 20, 40, 41, 
42, 43, 44, 45; Table 1, 2, 15, 16, 18, 19, 21, 23, 24, 25, 60, 61, 62, 
63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 146)

21-Jan-2009 6.0
Removed battery backup feature and related SRAM Standby mode 
information. Added Ecopack information and updated Section 32: 
Package mechanical information on page 177.


