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1.5. Programmable Counter Array

The C8051F000 MCU family has an on-board Programmable Counter/Timer Array (PCA) in addition to the four
16-bit general-purpose counter/timers. The PCA consists of a dedicated 16-bit counter/timer timebase with 5
programmable capture/compare modules. The timebase gets its clock from one of four sources: the system clock
divided by 12, the system clock divided by 4, Timer 0 overflow, or an External Clock Input (ECI).

Each capture/compare module can be configured to operate in one of four modes: Edge-Triggered Capture,

Software Timer, High Speed Output, or Pulse Width Modulator. The PCA Capture/Compare Module I/O and
External Clock Input are routed to the MCU Port 1/0 via the Digital Crossbar.

Figure 1.9. PCA Block Diagram
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1.6. Serial Ports

The C8051F000 MCU Family includes a Full-Duplex UART, SPI Bus, and 12C/SMBus. Each of the serial buses is
fully implemented in hardware and makes extensive use of the CIP-51’s interrupts, thus requiring very little
intervention by the CPU. The serial buses do not “share” resources such as timers, interrupts, or Port 1/O, so any or
all of the serial buses may be used together.
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2. ABSOLUTE MAXIMUM RATINGS*

Ambient teMPErature UNGET DIAS. ... ...oviiieee ettt bbbttt e b b sneas -55t0 125°C
0 (0TI =T 0] O ToT = Y (SRRSO -65 to 150°C
Voltage on any Pin (except VDD and Port 1/0) with respect to DGND. ..........ccccocevvieriinennne -0.3V to (VDD +0.3V)
Voltage on any Port I/O Pin or /RST with respect t0 DGND.........cccciiiiiiiinie e -0.3V t0 5.8V
Voltage on VDD With reSpect t0 DGND ........cccciiiiiiiiiie et st e e srees -0.3Vto4.2v
Maximum Total current through VDD, AV+, DGND and AGND .........cccoeiiiiniie e 800mA
Maximum output current SUNK DY any POIT PN .......couoiiiiiiiieiee e e 100mA
Maximum output current sunk by any other 1/O PiN .......c.coiiiiiiiineiec e 25mA
Maximum output current sourced by any POIT PIN ......c.oviiiiiiiieee e 100mA
Maximum output current sourced by any Other 1/O PiN .....cooiiiiiiie e 25mA

*Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the devices at those or any other conditions above those
indicated in the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

3. GLOBAL DC ELECTRICAL CHARACTERISTICS

-40°C to +85°C unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Analog Supply Voltage (Note 1) 2.7 3.0 3.6 \
Analog Supply Current Internal REF, ADC, DAC, Comparators 1 2 mA

all active
Analog Supply Current with Internal REF, ADC, DAC, Comparators 5 20 A
analog sub-systems inactive all disabled, oscillator disabled
Analog-to-Digital Supply 0.5 \Y
Delta (| VDD - AV+|)
Digital Supply Voltage 2.7 3.0 3.6 V
Digital Supply Current with VDD = 2.7V, Clock=25MHz 125 mA
CPU active VDD = 2.7V, Clock=1MHz 0.5 mA
VDD = 2.7V, Clock=32kHz 10 uA
Digital Supply Current Oscillator not running 5 uA
(shutdown)
Digital Supply RAM Data 1.5 \
Retention Voltage
Specified Operating -40 +85 °C
Temperature Range
SYSCLK (System Clock C8051F005/6/7, C8051F015/6/7 0 25 MHz
Frequency) (Note 2)
SYSCLK (System Clock C8051F000/1/2, C8051F010/1/2 0 20 MHz
Frequency) (Note 2)
Tsysl (SYSCLK Low Time) 18 ns
Tsysh (SYSCLK High Time) 18 ns

Note 1: Analog Supply AV+ must be greater than 1V for VDD monitor to operate.
Note 2: SYSCLK must be at least 32 kHz to enable debugging.
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Figure 4.5. LQFP-32 Pinout Diagram
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CPO- | 1 24 | PO.3
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VREF | 3 C8051F002 22 | PO.1
AINO | 4 C8051F007 21 | DGND
AINL | 5 C8051F012 20 | vDD
AIN2 | 6 C8051F017 19 | P0.O

AIN3 | 7 18 | vDD

AGND | 8 17 | DGND
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T™S | 13
TCK | 14
TDI
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Figure 5.6. ADCOCF: ADC Configuration Register (C8051F00x)

Bits7-5: ADCSC2-0: ADC SAR Conversion Clock Period Bits
: SAR Conversion Clock = 1 System Clock

: SAR Conversion Clock = 2 System Clocks

: SAR Conversion Clock = 4 System Clocks

: SAR Conversion Clock = 8 System Clocks

: SAR Conversion Clock = 16 Systems Clocks
(Note: the SAR Conversion Clock should be < 2MHz)
UNUSED. Read = 00b; Write = don’t care
AMPGN2-0: ADC Internal Amplifier Gain

Bits4-3:
Bits2-0:

000
001
010
011
1xx

000:
001:
010:
011:
10x:
11x:

Gain=1
Gain=2
Gain=4
Gain=8
Gain=16
Gain=0.5

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

[ ADCSC2 | ADCSC1 | ADCSCO | - - | AMPGN2 | AMPGN1 | AMPGNO | 01100000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBC
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Figure 5.8. ADCOH: ADC Data Word MSB Register (C8051F00x)
RIW R/W RIW R/W R/W RIW RIW R/IW Reset Value
I I I I I I I | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
O0XBF

Bits7-0: ADC Data Word Bits
For ADLJST = 1: Upper 8-bits of the 12-bit ADC Data Word.
For ADLJST = 0: Bits7-4 are the sign extension of Bit3. Bits 3-0 are the upper 4-bits of the
12-bit ADC Data Word.

Figure 5.9. ADCOL: ADC Data Word LSB Register (C8051F00x)

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

| | I | I | | | | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
0xBE

Bits7-0: ADC Data Word Bits
For ADLJST = 1: Bits7-4 are the lower 4-bits of the 12-bit ADC Data Word. Bits3-0 will
always read 0.
For ADLJST = 0: Bits7-0 are the lower 8-bits of the 12-bit ADC Data Word.

NOTE: Resulting 12-bit ADC Data Word appears in the ADC Data Word Registers as follows:
ADCOH[3:0]:ADCOL[7:0], if ADLJST =0
(ADCOH[7:4] will be sign extension of ADCOH.3 if a differential reading, otherwise = 0000b)

ADCOH[7:0]:ADCOL[7:4], if ADLJST = 1
(ADCOL[3:0] = 0000b)

EXAMPLE: ADC Data Word Conversion Map, AINO Input in Single-Ended Mode
(AMXOCF=0x00, AMX0SL=0x00)

AINO — AGND ADCOH:ADCOL | ADCOH:ADCOL
(Volts) (ADLJST = 0) (ADLIST = 1)
REF x (4095/4096) OXOFFF OXFFFO

REF x % 0x0800 0x8000

REF x (2047/4096) O0X07FF 0X7FFO

0 0x0000 0x0000

EXAMPLE: ADC Data Word Conversion Map, AINO-AIN1 Differential Input Pair
(AMXO0CF=0x01, AMX0SL=0x00)

ADCOH:ADCOL | ADCOH:ADCOL
AINO - AINL (Volts) | ap| 557 = ) (ADLJST = 1)
REF x (2047/2048) | OXO7FF Ox7FFO
0 0x0000 0x0000
-REF x (1/2048) OXFFFF OXFFFO
‘REF 0xF800 0x8000
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Figure 6.7. ADCOCN: ADC Control Register (C8051F01x)

RIW R/W RIW RIW RIW RIW RIW RIW Reset Value
[ ADCEN | ADCTM [ ADCINT | ADBUSY | ADSTM1 | ADSTMO | ADWINT | ADLJST | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable)  OXES8

Bit7:  ADCEN: ADC Enable Bit
0: ADC Disabled. ADC is in low power shutdown.
1: ADC Enabled. ADC is active and ready for data conversions.
Bit6: ADCTM: ADC Track Mode Bit
0: When the ADC is enabled, tracking is always done unless a conversion is in process
1: Tracking Defined by ADSTM1-0 bits
ADSTM1-0:
00: Tracking starts with the write of 1 to ADBUSY and lasts for 3 SAR clocks
01: Tracking started by the overflow of Timer 3 and last for 3 SAR clocks
10: ADC tracks only when CNVSTR input is logic low
11: Tracking started by the overflow of Timer 2 and last for 3 SAR clocks
Bit5:  ADCINT: ADC Conversion Complete Interrupt Flag
(Must be cleared by software)
0: ADC has not completed a data conversion since the last time this flag was cleared
1: ADC has completed a data conversion
Bit4:  ADBUSY: ADC Busy Bit
Read
0: ADC Conversion complete or no valid data has been converted since a reset. The falling
edge of ADBUSY generates an interrupt when enabled.
1: ADC Busy converting data
Write
0: No effect
1: Starts ADC Conversion if ADSTM1-0 = 00b
Bits3-2: ADSTM1-0: ADC Start of Conversion Mode Bits
00: ADC conversion started upon every write of 1 to ADBUSY
01: ADC conversions taken on every overflow of Timer 3
10: ADC conversion started upon every rising edge of CNVSTR
11: ADC conversions taken on every overflow of Timer 2
Bitl: ADWINT: ADC Window Compare Interrupt Flag
(Must be cleared by software)
0: ADC Window Comparison Data match has not occurred
1: ADC Window Comparison Data match occurred
Bit0:  ADLJST: ADC Left Justify Data Bit
0: Data in ADCOH:ADCOL Registers is right justified
1: Data in ADCOH:ADCOL Registers is left justified
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10. CIP-51 CPU

The MCUs’ system CPU is the CIP-51. The CIP-51 is fully compatible with the MCS-51™ instruction set.
Standard 803x/805x assemblers and compilers can be used to develop software. The MCU family has a superset of
all the peripherals included with a standard 8051. Included are four 16-bit counter/timers (see description in Section
19), a full-duplex UART (see description in Section 18), 256 bytes of internal RAM, 128 byte Special Function
Register (SFR) address space (see Section 10.3), and four byte-wide 1/0 Ports (see description in Section 14). The
CIP-51 also includes on-chip debug hardware (see description in Section 21), and interfaces directly with the
MCUs’ analog and digital subsystems providing a complete data acquisition or control-system solution in a single
integrated circuit.

Features

The CIP-51 Microcontroller core implements the standard 8051 organization and peripherals as well as additional
custom peripherals and functions to extend its capability (see Figure 10.1 for a block diagram). The CIP-51
includes the following features:

- Fully Compatible with MCS-51 Instruction Set - Reset Input

- 25 MIPS Peak Throughput with 25MHz Clock - Power Management Modes

- 0to 25MHz Clock Frequency (on ‘FOx5/6/7) - On-chip Debug Circuitry

- Four Byte-Wide 1/O Ports - Program and Data Memory Security

- Extended Interrupt Handler

Figure 10.1. CIP-51 Block Diagram
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Figure 10.2. Memory Map

PROGRAM MEMORY DATA MEMORY
Ox807F INTERNAL DATA ADDRESS SPACE
128 Byte ISP FLASH OXEF
0x8000 X Upper 128 RAM Special Function
OX7FFF (Indirect Addressing Register's
OX7E00 RIZSIERED 0x80 Only) (Direct Addressing Only)
Ox7DFF Ox7F
(Direct and Indirect
Addressing) Lower 128 RAM
FLASH 0x30 (Direct and Indirect
Ox2F i
(In-System Bit Addressable Addressing)
. 0x20
Programmable in 512 OX1E Genoral Pur
Byte Sectors) eneral Furpose
0x00 Registers
0x0000 EXTERNAL DATA ADDRESS SPACE
OXFFFF
(same 2048 byte RAM block ) |«
0xF800
[ ]
[ ]
[ ]
OX17FF The same 2048 byte RAM
(same 2048 byte RAM block ) |« block can be addressed on
0x1000 2k boundaries throughout
OXOFEF the 64k External Data
(same 2048 byte RAM block ) |« Memory space.
0x0800
Ox07FF
0x0000
10.2.5. Stack

A programmer’s stack can be located anywhere in the 256-byte data memory. The stack area is designated using
the Stack Pointer (SP, 0x81) SFR. The SP will point to the last location used. The next value pushed on the stack is
placed at SP+1 and then SP is incremented. A reset initializes the stack pointer to location 0x07. Therefore, the
first value pushed on the stack is placed at location 0x08, which is also the first register (RO) of register bank 1.
Thus, if more than one register bank is to be used, the SP should be initialized to a location in the data memory not
being used for data storage. The stack depth can extend up to 256 bytes.

The MCUs also have built-in hardware for a stack record. The stack record is a 32-bit shift register, where each
Push or increment SP pushes one record bit onto the register, and each Call or interrupt pushes two record bits onto
the register. (A Pop or decrement SP pops one record bit, and a Return pops two record bits, also.) The stack
record circuitry can also detect an overflow or underflow on the Stack, and can notify the debug software even with
the MCU running full-speed debug.
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Address | Register Description Page No.
0xC7 ADCOLTH ADC Less-Than Data Word (High Byte) 36*, 47**
0xC6 ADCOLTL ADC Less-Than Data Word (Low Byte) 36*, 47**
0xBA | AMXOCF ADC MUX Configuration 31%*, 42**
0xBB | AMXO0SL ADC MUX Channel Selection 32%, 43**
0xFO B B Register 76
Ox8E CKCON Clock Control 144
O0x9E CPTOCN Comparator 0 Control 56
O0x9F CPT1CN Comparator 1 Control 58
0xD4 DACOCN DAC 0 Control 52
0xD3 DACOH DAC 0 Data Word (High Byte) 52
0xD2 DACOL DAC 0 Data Word (Low Byte) 52
0xD7 DACI1CN DAC 1 Control 53
0xD6 DAC1H DAC 1 Data Word (High Byte) 53
0xD5 DACILL DAC 1 Data Word (Low Byte) 53
0x83 DPH Data Pointer (High Byte) 74
0x82 DPL Data Pointer (Low Byte) 74
OxE6 EIE1 Extended Interrupt Enable 1 81
OxE7 EIE2 Extended Interrupt Enable 2 82
OxF6 EIP1 External Interrupt Priority 1 83
OxF7 EIP2 External Interrupt Priority 2 84
OxAF EMIOCN External Memory Interface Control Q2***
0xB7 FLACL Flash Access Limit 9Q***
0xB6 FLSCL Flash Memory Timing Prescaler 91
0xA8 IE Interrupt Enable 79
0xB8 IP Interrupt Priority Control 80
0xB2 OSCICN Internal Oscillator Control 100
0xB1 OSCXCN External Oscillator Control 101
0x80 PO Port 0 Latch 109
0x90 P1 Port 1 Latch 110
0xA0 P2 Port 2 Latch 111
0xB0O P3 Port 3 Latch 112
0xD8 PCAOCN Programmable Counter Array 0 Control 160
OxFA PCAOCPHO PCA Capture Module 0 Data Word (High Byte) 163
OxFB PCAOCPH1 PCA Capture Module 1 Data Word (High Byte) 163
OxFC PCAOCPH2 PCA Capture Module 2 Data Word (High Byte) 163
OxFD PCAOCPH3 PCA Capture Module 3 Data Word (High Byte) 163
OxXFE PCAOCPH4 PCA Capture Module 4 Data Word (High Byte) 163
OxEA PCAOCPLO PCA Capture Module 0 Data Word (Low Byte) 163
OxEB PCAOCPL1 PCA Capture Module 1 Data Word (Low Byte) 163
OxEC PCAOCPL2 PCA Capture Module 2 Data Word (Low Byte) 163
OXED PCAOCPL3 PCA Capture Module 3 Data Word (Low Byte) 163
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Figure 10.6. PSW: Program Status Word

RIW R/IW R/IW RIW R/IW RIW R/IW RIW Reset Value
[ cvx | aAac | rFf0 | RS2 | RSO | ov | F1 | PARITY | 00000000
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:

(bit addressable)  OXDO

Bit7:  CY: Carry Flag.
This bit is set when the last arithmetic operation results in a carry (addition) or a borrow
(subtraction). It is cleared to O by all other arithmetic operations.

Bit6:  AC: Auxiliary Carry Flag.
This bit is set when the last arithmetic operation results in a carry into (addition) or a
borrow from (subtraction) the high order nibble. It is cleared to 0 by all other arithmetic
operations.

Bit5:  FO: User Flag 0.
This is a bit-addressable, general purpose flag for use under software control.

Bits4-3: RS1-RS0: Register Bank Select.
These bits select which register bank is used during register accesses.

RS1 RSO | Register Bank Address
0 0 0 0x00-0x07
0 1 1 0x08-0x0F
1 0 2 0x10-0x17
1 1 3 0x18-0x1F

Note: Any instruction which changes the RS1-RS0 bits must not be immediately followed
by the “MOV Rn, A” instruction.

Bit2:  OV: Overflow Flag.
This bit is set to 1 under the following circumstances:
e An ADD, ADDC, or SUBB instruction causes a sign-change overflow.
e A MUL instruction results in an overflow (result is greater than 255) .
e A DIV instruction causes a divide-by-zero condition.
The QV bit is cleared to 0 by the ADD, ADDC, SUBB, MUL, and DIV instructions in all
other cases.

Bitl:  F1: User Flag 1.
This is a bit-addressable, general purpose flag for use under software control.

Bit0:  PARITY: Parity Flag.
(Read only)
This bit is set to 1 if the sum of the eight bits in the accumulator is odd and cleared if the
sum is even.
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Figure 10.12. EIE2: Extended Interrupt Enable 2

RIW

RIW RIW R/IW RIW RIW RIW

Reset Value

[ EXVLD | - | Exz | Ex6 | EXxs | Ex4 | EADCO

Bit7

Bit7:

Bit6:

Bit5:

Bit4:

Bit3:

Bit2:

Bitl:

BitO:

Bit6 Bit5 Bit4 Bit3 Bit2 Bitl

EXVLD: Enable External Clock Source Valid (XTLVLD) Interrupt.

This bit sets the masking of the XTLVLD interrupt.

0: Disable all XTLVLD interrupts.

1: Enable interrupt requests generated by the XTLVLD flag (OSCXCN.7)

Reserved. Must Write 0. Reads 0.
EX7: Enable External Interrupt 7.

This bit sets the masking of External Interrupt 7.
0: Disable External Interrupt 7.

1: Enable interrupt requests generated by the External Interrupt 7 input pin.

EX6: Enable External Interrupt 6.
This bit sets the masking of External Interrupt 6.
0: Disable External Interrupt 6.

1: Enable interrupt requests generated by the External Interrupt 6 input pin.

EX5: Enable External Interrupt 5.

This bit sets the masking of External Interrupt 5.

0: Disable External Interrupt 5.

1: Enable interrupt requests generated by the External Interrupt 5 input pin.

EX4: Enable External Interrupt 4.

This bit sets the masking of External Interrupt 4.

0: Disable External Interrupt 4.

1. Enable interrupt requests generated by the External Interrupt 4 input pin.

EADCO: Enable ADCO End of Conversion Interrupt.

This bit sets the masking of the ADCO End of Conversion Interrupt.

0: Disable ADCO Conversion Interrupt.

1: Enable interrupt requests generated by the ADCO Conversion Interrupt.

ET3: Enable Timer 3 Interrupt.

This bit sets the masking of the Timer 3 interrupt.

0: Disable all Timer 3 interrupts.

1: Enable interrupt requests generated by the TF3 flag (TMR3CN.7)

| 00000000

SFR Address:

OxE7
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11.2.  Non-volatile Data Storage

The Flash memory can be used for non-volatile data storage as well as program code. This allows data such as
calibration coefficients to be calculated and stored at run time. Data is written using the MOV X instruction and
read using the MOVC instruction.

The MCU incorporates an additional 128-byte sector of Flash memory located at 0x8000 — 0x807F. This sector can
be used for program code or data storage. However, its smaller sector size makes it particularly well suited as
general purpose, non-volatile scratchpad memory. Even though Flash memory can be written a single byte at a
time, an entire sector must be erased first. In order to change a single byte of a multi-byte data set, the data must be
moved to temporary storage. Next, the sector is erased, the data set updated and the data set returned to the original
sector. The 128-byte sector-size facilitates updating data without wasting program memory space by allowing the
use of internal data RAM for temporary storage. (A normal 512-byte sector is too large to be stored in the 256-byte
internal data memory.)

11.3.  Security Options

The CIP-51 provides security options to protect the Flash memory from inadvertent modification by software as
well as prevent the viewing of proprietary program code and constants. The Program Store Write Enable
(PSCTL.0) and the Program Store Erase Enable (PSCTL.1) bits protect the Flash memory from accidental
modification by software. These bits must be explicitly set to logic 1 before software can modify the Flash memory.
Additional security features prevent proprietary program code and data constants from being read or altered across
the JTAG interface or by software running on the system controller.

A set of security lock bytes stored at Ox7DFE and 0x7DFF protect the Flash program memory from being read or
altered across the JTAG interface. Each bit in a security lock-byte protects one 4kbyte block of memory. Clearing
a bit to logic 0 in a Read lock byte prevents the corresponding block of Flash memory from being read across the
JTAG interface. Clearing a bit in the Write/Erase lock byte protects the block from JTAG erasures and/or writes.
The Read lock byte is at location 0x7DFF. The Write/Erase lock byte is located at Ox7DFE. Figure 11.2 shows the
location and bit definitions of the security bytes. The 512-byte sector containing the lock bytes can be written to,
but not erased by software. Writing to the reserved area should not be performed.

Figure 11.1. PSCTL: Program Store RW Control

R/W R/W R/W R/W R/W R/W R/W R/W Reset Value

- - | - | - | - | - [ PSEE [ PSWE | 00000000

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 SFR Address:
Ox8F

Bits7-2: UNUSED. Read = 000000b, Write = don’t care.

Bitl:  PSEE: Program Store Erase Enable.
Setting this bit allows an entire page of the Flash program memory to be erased provided
the PSWE bit is also set. After setting this bit, a write to Flash memory using the MOV X
instruction will erase the entire page that contains the location addressed by the MOV X
instruction. The value of the data byte written does not matter.
0: Flash program memory erasure disabled.
1: Flash program memory erasure enabled.

Bit0:  PSWE: Program Store Write Enable.
Setting this bit allows writing a byte of data to the Flash program memory using the
MOV X instruction. The location must be erased before writing data.
0: Write to Flash program memory disabled.
1: Write to Flash program memory enabled.
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13.1. Power-on Reset

The C8051F000 family incorporates a power supply monitor that holds the MCU in the reset state until VDD rises
above the Vgsr level during power-up. (See Figure 13.2 for timing diagram, and refer to Table 13.1 for the
Electrical Characteristics of the power supply monitor circuit.) The /RST pin is asserted (low) until the end of the
100ms VDD Monitor timeout in order to allow the VDD supply to become stable.

On exit from a power-on reset, the PORSF flag (RSTSRC.1) is set by hardware to logic 1. All of the other reset
flags in the RSTSRC Register are indeterminate. PORSF is cleared by a reset from any other source. Since all
resets cause program execution to begin at the same location (0x0000), software can read the PORSF flag to
determine if a power-up was the cause of reset. The content of internal data memory should be assumed to be
undefined after a power-on reset.

13.2.  Software Forced Reset
Writing a 1 to the PORSF bit forces a Power-On Reset as described in Section 13.1.

Figure 13.2. VDD Monitor Timing Diagram
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13.3. Power-fail Reset

When a power-down transition or power irregularity causes VDD to drop below Vgsr, the power supply monitor
will drive the /RST pin low and return the CIP-51 to the reset state (see Figure 13.2). When VDD returns to a level
above Vs, the CIP-51 will leave the reset state in the same manner as that for the power-on reset. Note that even
though internal data memory contents are not altered by the power-fail reset, it is impossible to determine if VDD
dropped below the level required for data retention. If the PORSF flag is set, the data may no longer be valid.
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